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About Advanced Peer-to-Peer Networking Support, SC41-5407
This book describes AS/400 advanced peer-to-peer networking (APPN). APPN is the data communications support
provided by the AS/400 system that routes data in a network
between two or more APPC systems that do not need to be
adjacent, in the same network or adjacent networks. APPC
is the AS/400 implementation of the SNA LU session type
6.2 architecture.

 IBM 5162 Personal Computer
 IBM 5170 Personal Computer XT
 IBM 5180 Personal Computer AT
 IBM 8525 Personal System/2 Model 25
 IBM 8530 Personal System/2 Model 30
 IBM 8550 Personal System/2 Model 50

|
|
|
|
|

This book describes the APPN concepts, functions, and features as used on the AS/400 system. It provides information
for configuring an APPN network and also presents considerations when using APPN and high-performance routing
(HPR).
Although this book does contain some information about
systems other than an AS/400 system, it does not contain all
the information that the other system types may need to
communicate with an AS/400 system using APPN. For complete information for a particular remote system type, refer to
that system's documentation.
This book may refer to products that are announced, but are
not yet available.

Who Should Read This Book

 IBM 8560 Personal System/2 Model 60
 IBM 8570 Personal System/2 Model 70
 IBM 8580 Personal System/2 Model 80
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AS/400 Operations Navigator

|
|
|
|
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|
|
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|

AS/400 Operations Navigator is a powerful graphical interface for Windows 95/NT clients. With AS/400 Operations
Navigator, you can use your Windows 95/NT skills to
manage and administer your AS/400 systems. You can work
with database administration, file systems, Internet network
administration, users, and user groups. You can even
schedule regular system backups and display your hardware
and software inventory. Figure 0-1 on page vii shows an
example of the display.

This book is intended for the programmer responsible for
defining or using advanced peer-to-peer networking (APPN).
It is used for configuring APPN support.
You should have knowledge of general communications concepts. For more information on basic communications, you
can also refer to the Discover/Education Introduction to Data
Communications course. This course is separately orderable.
You should be familiar with the information contained in the
following books:
 System Operation
 APPC Programming
 ICF Programming

| Figure 0-1. AS/400 Operations Navigator Display

 Communications Configuration
 Remote Work Station Support
 X.25 Network Support
 LAN, Frame-Relay and ATM Support
 Communications Management
If you are interested in IBM customer education, contact your
IBM marketing representative regarding customer education
classes held at IBM education centers.
Note: Throughout this book, the term personal computer is
used to mean any of the following:
 IBM 5160 Personal Computer

 Copyright IBM Corp. 1997, 1998

|
|
|
|

IBM recommends that you use this new interface. It is simple
to use and has great online information to guide you. Due to
customer demand, this interface is an AS/400 strategic direction.

|
|
|
|

You can access the AS/400 Operations Navigator from the
Client Access folder by double-clicking the AS/400 Operations Navigator icon. You can also drag this icon to your
desktop for even quicker access.

| While we develop this interface, you will still need to use the
| familiar AS/400 “green screens” to do some of your tasks.
| You can find information to help you in this book and online.
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How to send your comments

For information about Advanced 36 publications, see the
Advanced 36 Information Directory, SC21-8292, in the
AS/400 Softcopy Library.

|
|
|
|

Your feedback is important in helping to provide the most
accurate and high-quality information. If you have any comments about this book or any other AS/400 documentation,
fill out the readers' comment form at the back of this book.

For information about other AS/400 publications (except
Advanced 36), see either of the following:
 The Publications Reference, SC41-5003, in the AS/400
Softcopy Library.
 The AS/400 online library is available on the World Wide
Web at the following uniform resource locator (URL)
address:
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Chapter 1. Introduction to AS/400 APPN Support
In IBM networks, Systems Network Architecture (SNA) is
the description of the layered logical structure, formats, protocols, and operational sequences that are used for transmitting information units. SNA also controlls the configuration
and operation of the networks.
The AS/400 advanced program-to-program communications
(APPC) and Advanced Peer-to-Peer Networking (APPN)
support are the AS/400 system implementations of the SNA
logical unit (LU) session type 6.2 and node type 2.1 architectures. Throughout this publication, APPC is used to generically refer to the application program interface and general
support supplied by the AS/400 system to these architectures.
APPN is used to refer to the AS/400 system implementation
of these architectures and the networking support that are
provided by the AS/400 system.
For more information about APPC, see the APPC Programming book.

Support Provided by APPC/APPN
The APPC/APPN support handles all of the SNA protocol
requirements when your system is communicating with a
remote system that uses the LU session type 6.2 and node
type 2.1 architectures. The remote system can be any of the
following systems:
 AS/400 system
 System/36
 System/38
 IBM personal computer
 Displaywriter
 Series/1
 5520 Administrative System
 RISC System/6000 (Reduced Instruction Set Computer)
 DPPX/370 (Distributed Processing Programming Executive)

- Advanced Communications
Facility/Network Control Program
(ACF/NCP) Version 4 Release 2 or later
and Virtual Telecommunications Access
Method (VTAM*) Version 3 Release 1.1
or later
 Another system that supports the appropriate level of
architecture
Each system must have the appropriate level of support
installed and configured. Refer to the appropriate documentation for that system for information on installing and configuring communications.

User-Written Applications
APPC/APPN provides both an interactive and batch communications interface between user-written application programs
on local and remote systems. An AS/400 system can start
programs on a remote system, or a remote system can start
programs on an AS/400 system.
An AS/400 application using the APPC/APPN support can
either write to or read from an ICF file, or it can access the
CPI-Communications call interface. (CPI-Communications is
part of the Systems Application Architecture, or SAA, framework.)
If you use ICF, you can write application programs by using
ILE C/400, ILE COBOL/400, SAA FORTRAN/400
(FORTRAN/400), or ILE RPG/400. The APPC Programming
book, and the ICF Programming book contain information
about writing applications by using ICF files.
If you use CPI Communications, you can write application
programs in ILE C/400, ILE COBOL/400, FORTRAN/400,
Procedures Language 400/REXX (an SAA Procedures Language), ILE RPG/400, and Cross System Product (CSP).
CSP is an SAA application generator. The APPC Programming book, and the SAA CPI Communications Reference
book contain information about writing applications by using
the CPI-Communications call interfaceusing the
CPI-Communications call interface.

 One of the following host systems:
– System/370
– System/390
– 30XX processor
– 43XX processor
– 9370 system
Note: The host system must be running with one
of the following:
- Customer Information Control System
(CICS) Version 1.6 or later
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IBM-Supplied Applications
APPC/APPN also provides the communications capabilities
for the following:
 Distributed data management (DDM), a function of the
operating system that allows an application program or
user on one system to use database files that are stored
on remote systems. For additional information, see the
Distributed Data Management book.

1-1

 SNA distribution services (SNADS), an asynchronous
distribution service that defines a set of rules to receive,
route, and send electronic mail in a network of systems.
For additional information, see the dSNA Distribution
Services book.
 Display station pass-through, a function that allows a
user to sign on to one system (an AS/400 system,
System/38, or System/36) from another system (an
AS/400 system, System/38, or System 36). This function
allows the first system to use the second system's programs and data. For additional information, see the
dRemote Work Station Support book.
 File transfer support, a function of the operating
system that moves file members from one system to
another by using asynchronous, APPC, or BSCEL communications support. For additional information, see the
ICF Programming book.
 Client Access, which provides system functions to an
attached personal computer. For additional information,
see the Bibliography for the Installation and Administration Guide that pertains to your personal computer.
 Alert support, which provides the support for handling
alerts on the AS/400 system. The system uses Alerts to
detect and to report a problem or an impending problem
to the network operator. For additional information, see
the Alerts Support book.
 Electronic customer support, a function of the operating system that allows a customer to access problem
analysis, reporting, and management; IBM product information; and technical information exchange. For additional information, see the Local Device Configuration
book.
 Management services, the services provided to assist
in the management of SNA networks, such as problem
management, performance and accounting management, configuration management, and change management. For additional information, see the System API
Programming book.
For each of these IBM-supplied applications you must configure the APPC/APPN support on each of the systems in the
network. For additional information concerning configuration,
see Chapter 4, Configuring APPN and the Communications
Configuration book.

mission priorities. Chapter 2, AS/400 APPN Support provides
additional information concerning APPN support.

Network Management
APPC/APPN provides support for handling and managing
errors or failures.

Problem Management
The Operating System/400 licensed program provides tools
to perform network problem analysis and management. The
OS/400 management services alert support and the APPN
information support provide this support.
Network problem management is performed using the management services support. The management services
support sends SNA-architected alerts to a problem management focal point when the AS/400 system detects a hardware or program problem. The problem management focal
point, which is one or more nodes in the network, can be an
AS/400 system or a host system by running a licensed
program such as NetView. A network operator can monitor
the problem management focal point.
| For a complete description of the OS/400 management ser| vices, see the DSNX Support book.
The OS/400 APPC/APPN support provides a tool for network
problem management. Using the Display APPN Information
(DSPAPPNINF) command provides this tool, APPN information. Refer to Chapter 9, Working with APPN Status Commands for additional information about APPN information.
The IBM SAA SystemView System Manager/400 is an
optional licensed program that enhances network management on the AS/400 system. System Manager/400 makes it
possible for an AS/400 system to act as service provider for
other AS/400 systems in a network. This licensed program
uses APPC/APPN to receive and process service requests to
ensure proper network configuration, communications, and
problem handling. For more information on System
Manager/400, contact your IBM marketing representative or
IBM-approved remarketer.

Problem Analysis
Networking Support Provided
The AS/400 APPN support is an enhancement to the SNA
Node Type 2.1 architecture that supplies networking functions. These enhancements are easy to use, are dynamic,
and give control of the network to the peer systems that
make up the network. APPN provides the user with
advanced functions, such as distributed directory searches,
dynamic route selection based on user-specified values,
intermediate session routing, and routing of data using trans-
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For start pass-through failures by using the STRPASTHR
command, a system operator can analyze some of the problems that may have occurred when a session initiation by
using APPN support failed. These diagnostic capabilities
include problem analysis procedures, problem logging functions, and error logging functions.
The failures occur when the STRPASTHR command does
not allow the local location to make contact with a remote
location. If an associated problem analysis procedure exists,
a record is written to the problem log. If no problem analysis
procedure exists for a particular type of error, no entry is

written to the problem log. However, all errors are recorded
in the error log.

 X.25 packet switched data network by supporting both
permanent virtual circuit (PVC) and switched virtual
circuit (SVC) connections 1

If a problem log entry exists, use the Work with Problem
(WRKPRB) and the Analyze Problem (ANZPRB) commands
to begin problem analysis. These commands help you
examine and interpret the problem log.

 Frame relay
 Local area networks:
– IBM Token-Ring Network

Note: The system value for software error logging
(QSFWERRLOG) must be *LOG to use problem
analysis. If it is not *LOG, no error logs can be
created and analyzed.
The message identifiers that are associated with these APPN
session failures are CPP1234, CPP1235, and CPP1236. For
more information on handling system problems, see the
System Operation book.
Note: For specific information on data that is supplied when
an APPN error log is issued for a session setup
failure see Appendix F, APPN Error Log Data.

Configuration Requirements
You configure your system to use the APPC/APPN support
with the configuration menus or the control language commands that are supplied with the AS/400 system. These configuration requirements are discussed in Chapter 4,
Configuring APPN and in the Communications Configuration
book.
Note: For a description of the menu-driven communications
configuration process, see the Communications Configuration book.

– Ethernet network
– Distributed data interface (DDI)
– Wireless
|

 Asynchronous Transfer Mode (ATM)
Note: APPC over TCP/IP (AnyNet/400 support) runs over
only those lines that TCP/IP supports.
In addition to supporting the line types mentioned,
APPC/APPN allows the sharing of these lines as follows:
 If an APPC controller is configured to use primary SDLC
support, it can also share a multipoint line with finance
support, retail support, and remote work station support.
They can all be active on the multipoint line at the same
time.
 If an APPC controller is configured to use secondary
SDLC support, it can share a line with one of the
following:
– Distributed host command facility (DHCF) support
– Distributed systems node executive (DSNX) support
– Network routing facility (NRF) support
– SNA pass-through
– SNA Primary LU2 Support (SPLS)

Information about the communications equipment and programs necessary for APPC/APPN can be found in the Communications Configuration book.

– SNA upline facility (SNUF)
– The SNA version of remote job entry (RJE)
– The SNA version of 3270 device emulation

Communications Lines Supported
The number of configurations that can be varied on at the
same time is dependent on the size of your system and the
type of communications adapters attached. Each line used
by APPC/APPN support can be one of the following: (All the
lines on your system and throughout the network do not have
to be the same type.)

They can all be active on the line at the same time.
 If an APPC controller is configured to use X.25 support,
then multiple remote systems can be active at the same
time. The APPC support can share the X.25 line with
one of the following:
– Asynchronous communications
– Distributed host command facility (DHCF) support

 ISDN data link control (IDLC)

– Distributed systems node executive (DSNX) support

 SDLC point-to-point switched (manual answer, automatic
answer, manual call, or automatic call)

– Finance support

 SDLC point-to-point nonswitched

– OSI Communications Subsystem/400

 SDLC multipoint nonswitched

– Remote work station support

– Network routing facility (NRF) support

– Retail support

1

A permanent virtual circuit (PVC) is a virtual circuit that has a logical channel permanently assigned to it at each data terminal equipment
(DTE). A switched virtual circuit (SVC) is a virtual circuit that is requested by a virtual call and is released when the virtual circuit is cleared.
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– SNA pass-through
– SNA Primary LU2 Support (SPLS)
– SNA upline facility (SNUF)
– The SNA version of remote job entry (RJE)
– The SNA version of 3270 device emulation
 If an APPC controller is configured to use a local area
network (token-ring network or Ethernet network), then
multiple remote systems can be active at the same time.
APPC support can share the local area network with one
of the following:
– Distributed host command facility (DHCF) support
– Distributed systems node executive (DSNX) support
– Finance support
– Network routing facility (NRF) support
– Remote work station support
– SNA pass-through
– SNA Primary LU2 Support (SPLS)
– SNA upline facility (SNUF)
– The SNA version of remote job entry (RJE)
– The SNA version of 3270 device emulation
– Transmission control protocol/Internet protocol
(TCP/IP)
Some of the terms that areused in this section are:
 Asynchronous communications, a method of communications supported by the operating system that allows
an exchange of data with a remote device, using either a
start-stop line or an X.25 line. Asynchronous communications includes the file transfer support and the interactive terminal facility support.
 Distributed host command facility (DHCF), a function
of the operating system that supports the data link
between a System/370-type terminal using an AS/400
application in an HCF (Host Command Facility) environment.
 Distributed systems node executive (DSNX), a function of the operating system that receives and analyzes
requests from the NetView Distribution Manager licensed
program on a host system.
 IBM OSI Communications Subsystem/400, the IBM
licensed program that provides communications support
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for open systems interconnection (OSI) on the AS/400
system.
 Network routing facility (NRF), a function of the operating system that is running in a Network Control
Program that uses a System/370 backbone network. The
network routing facility provides primary logical unit
support and a path for data between a display station
and an application without using the System/370 host
system. For more information, see the Remote Work
Station Support book.
 Remote job entry (RJE), a function of the Communications Utilities/400 licensed program that allows a user
to submit a job from a display station on the AS/400
system to a System/370-type host system.
 SNA pass-through, the AS/400 software processes
through which SNA data is passed from source secondary applications or devices to target primary applications. It supports SNA LU types 0 through 3.
 SNA Primary LU2 Support (SPLS), the OS/400 communications support that allows 3270-type displays and
3287-type printers to communicate with AS/400 systems
through an SNA network.
 SNA upline facility (SNUF), the support that allows the
AS/400 system to communicate with CICS/VS and
IMS/VS application programs on a host system.
 Session, the logical connection by which a program or
device can communicate with a program or device at a
remote location. A half-session is one of the locations
in a logical connection.
 Transmission Control Protocol/Internet Protocol
(TCP/IP), a set of vendor-independent communications
protocols that support peer-to-peer connectivity functions
for both local and wide area networks.
 3270 Device emulation, the operating system support
that allows an AS/400 system to appear as a 3274
Control Unit in a BSC multipoint network or an SNA
network.
 Wireless network, a local area network (LAN) by using
a Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA) protocol to provide media access to
competing stations. Wireless communications is based
on the propagation of radio waves in an environment
between a base or both an access point, and an
wireless workstations. For more information, see the
LAN, Frame-Relay and ATM Support book.

Chapter 2. AS/400 APPN Support
The AS/400 advanced peer-to-peer networking (APPN)
support is an enhancement to the SNA node type 2.1 architecture. APPN provides the following support:

 It allows APPN network nodes to link together adjacent
APPN networks that have different network IDs, so that
network node directory and routing services can be used
between networks.

 It allows peer systems to participate in and control a
network of systems without requiring the networking
support traditionally provided by a host (System/370
type) system.

What is an APPN Network?

 It allows routing of data by intermediate systems in the
network so that all systems are logically adjacent, even if
they are not physically adjacent.

As an introduction to APPN, consider the example in
Table 2-1 which draws an analogy between a peer system's
view of SNA and a worldwide cargo shipment.

Table 2-1. An Analogy of SNA
 SNA
SNA can be compared to the laws to which ships transporting cargo between ports around the world must adhere.
 Peer systems
Imagine different shipping ports around the world as different peer systems in an SNA environment.
 APPC
Consider the cranes on the docks; these are tools used by operators to load and unload ship cargoes in much the same way that
APPC is used by a program to enable data to be sent and received from the local system. The cranes represent APPC.
 Program
The crane operator is analogous to the program, using the APPC verb set (the crane) to 'PUT' and 'GET' cargo from the ship or dock
in much the same way that the program sends and receives data.
 End user or enterprise
The end user or enterprise is analogous to the person or business who uses the unloaded cargo brought in from other ports much in
the same way users use the accessible data from the peer systems of APPC programs.
 Data
Data is the cargo to be transported.
 SNA transport layer
The ships that transport the cargoes are analogous to the SNA transport layers that transport data from APPC programs to a different
peer system in the network.
 Prior to APPN...
Prior to APPN, because of various customs and trading route regulations more suited for larger trading nations, ships were required to
do the following:
1. Travel to the nearest cargo port (peer system), regardless of the destination of any cargo (data).
2. Have the cargo checked by various customs officials in that port. This required that cranes (APPC) unload and reload the data in
much the same way that APPC programs in intermediate systems must provide the routing between systems.
3. Continue in this way until the cargo arrived at its final destination. Then the cargo could be unloaded and a new cargo loaded for
a return trip.
 APPN
APPN can be compared to a new set of customs and trading route regulations. Ships (SNA transport layers) must still travel within
well-defined shipping lanes between various ports (peer systems), but the route regulations have been eased and ships may now
travel by whichever route is most appropriate at a given time.
Although ships must still travel within well-defined shipping lanes directly between ports, customs no longer require that the cargoes
be unloaded and reloaded at each port (a process which takes time and resources). In fact, the ships need no longer come into dock
at these intermediate ports. Thus, the ships travel directly between origin and destination.
Similarly, APPN provides additional functions in the transport layer of SNA which enable non-adjacent peer systems to appear adjacent. APPN also enables the best route (at a particular point in time) to be chosen between two nodes in a network.

An APPN network can be as simple as Figure 2-1 on
page 2-2, which shows two nodes directly attached. The
network can also be more complex as in Figure 2-2 on
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page 2-2, Figure 2-3 on page 2-2, and Figure 2-4 on
page 2-2. In Figure 2-2 and Figure 2-4, sessions between
non-adjacent systems appear to be directly attached (as
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though the network only consisted of two nodes as in
Figure 2-1 on page 2-2). The data simply passes through
one or more network nodes on its way to the session end
point. (This function is called intermediate session routing.)
The size of your network can be as small or as large as you
decide.

End Node

In Figure 2-3, the intermediate session routing is taken a
step further in that the directory and routing services are
extended between the two different networks by network
nodes B and NN1.

New York

End Node

A

B

Los Angeles
RSLS510-3

Figure 2-1. Example of a Simple APPN Network
End Node

Note: An application on the system in New York that communicates with an application on the system in Los
Angeles would work, without changes, in all three
example networks shown.

Network Node

End Node

System X

AS/400
System

System Y

New York

Chicago

Los Angeles
RSLS505-3

Figure 2-2. Example of an APPN Network with a Network Node
Network ID = Newnet
End Node

Network ID = APPN

Network Node

A

B

New York

Network Node

Network Node

NN1

Detroit

NN2

Chicago

Los Angeles
RV2S054-0

Figure 2-3. Example of Two Linked APPN Networks

End Node
ENB

End Node
ENA

Distribution
Token-Ring
Token-Ring

Purchasing

End Node
EN1

Token-Ring
Network

New York

Token-Ring

Switched
Line

Nonswitched
Line
Network
Node

Network
Node

NN1

Nonswitched Line

NN2

Switched Line
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Figure 2-4. Multiple-System APPN Network
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LENN1

TokenRing

Payroll
End Node
EN2
Switched Line
Los Angeles

Minneapolis

RSLS519-5

Node Type 2.1 Nodes
A node type 2.1 node is a system, such as an AS/400
system, that provides support to local users and system functions to allow participation in a peer-to-peer network.
Each node is distinguished from other nodes in the network
by a unique name. This name consists of two parts, a
network identifier and a control-point name. This name identifies each system to all other systems in the network.
Types of node type 2.1 nodes are:
Low-Entry Networking Node A low-entry networking node
uses the node type 2.1 architecture without the
APPN extensions. A low-entry networking node
may participate in an APPN network by using
the services of an attached network node server.
A network node server is a network node that
is directly connected to an end node or a lowentry networking node, and that has been
assigned to service the end node or low-entry
networking node session requests. The user of a
low-entry networking node must specifically configure all the remote locations with which communications is to occur as if they existed at the
network node server. A low-entry networking
node can have only one connection into an
APPN network. The ability for a low-entry networking node to use the APPN network varies
depending on the specific implementation.
Examples of a low-entry networking node are:
 System/38
 System/36 without the APPN feature
 Series/1
 An AS/400 system configured without APPN
(APPN(*NO) specified in the controller
description)
 A personal computer running APPC/PC
 A personal computer running OS/2 communications manager
 A System/370 host running VTAM/ACF
 A System/370 host running VTAM/NCP
APPN End Node A node that does not provide any network
services to other nodes (such as intermediate
session routing) but may participate in the APPN
network by using the services of an attached
network node server is called an end node. An
APPN end node operates in a peer environment
similar to low-entry networking nodes while providing additional functions, such as automatic
creation of configuration resources. An end node
can communicate directly with an adjacent
network node or end node, but requires the
routing services of a network node to communicate with a non-adjacent node. The AS/400

system can be configured as an APPN end
node.
See Chapter 4, Configuring APPN and “End
Node Support” for additional information.
APPN Network Node A network node that provides intermediate session routing, route selection services,
and distributed directory services for local users
and to end nodes and low-entry networking
nodes that it is serving. Examples of a network
node include the AS/400 system and the
System/36 with the APPN feature. The AS/400
system using the Operating System/400 licensed
program, Version 2 Release 1 or later, when
configured as a network node, provides additional networking functions. For example, a
network node can link two adjacent APPN networks that have different network IDs.
Refer to Chapter 4, Configuring APPN and to
“Network Node Support” on page 2-4 for additional information.
Note: The AS/400 system can be both a low-entry networking node and either an APPN end node, or an
APPN networking node at the same time. Refer to
Chapter 4, Configuring APPN and to Chapter 8,
Advanced Considerations for APPN for additional
information.

End Node Support
If you have no need for intermediate session routing through
a system and only want to participate in an APPN network as
the sender or destination of sessions, you can configure your
system as an end node. This is advantageous because as
an end node, a system uses fewer resources (such as processing time and storage) than a network node.
An end node may use the services of an attached network
node server. The AS/400 system allows you to define, using
the Change Network Attributes (CHGNETA) command, up to
five potential servers. Through the CHGNETA command, you
may also specify that any attached network node may be
your server. These servers perform the necessary directory
searches and route calculations for the end node. One of the
benefits of having a network node server is that the remote
locations with which the end node wishes to communicate do
not have to be configured at the end node. In addition, the
server does not have to configure the locations residing at
the end node because the AS/400 system end nodes are
able to send register requests informing the network node of
all the local location names that are defined in the end node
(if a control-point session is activated between the end node
and the network node).
An AS/400 system end node can be attached to multiple
network nodes, but may have only one control-point session
active at a time, and only to a network node server. Sessions
may be established to other directly attached end nodes and
network nodes. Network nodes (including both the server and
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non-server network nodes) can perform intermediate routing
into the network for the end node. Class of service is also
available on end nodes so that the end node is able to
specify the exact transmission group to use on a session
basis if operating in point-to-point environments without a
network node server.

 Define and use an APPN connection network. This
allows the AS/400 automatic configuration support on a
token-ring network or Ethernet network to create and
vary on APPN controller descriptions for outgoing connections. The AS/400 APPN support dynamically determines the remote system's LAN address.

See Chapter 8, Advanced Considerations for APPN for information on APPN end nodes in a switched line environment.

 Automatic creation and starting of remote locations.
When APPN has determined that a session can be
routed through the network, the APPN support can automatically create and start the necessary device
descriptions for the remote location.

Network Node Support
A network node provides the following:
 All the functions performed by an APPN end node
 Intermediate session routing function
 Session routing between adjacent APPN networks
 Network server functions (perform directory searches
and route selection) for attached APPN end nodes or
low-entry networking nodes
 The management services focal point for network
problem management

 Adaptive pacing and transmission priority. By using the
values defined during configuration and those set during
session establishment, APPN will automatically control
or change how data is arranged by importance in the
network. This also allows APPN to better use the
AS/400 system's buffers and services and to better
manage the data flow.
Note: This chapter describes advanced functions of APPN
that you may need to use. You can configure your
system to use APPN support by selecting the
IBM-supplied defaults during the configuration
process. See Chapter 4, Configuring APPN for a
description of configuration.

Functions Provided by AS/400 APPN
The AS/400 APPN support provides the following functions:
 Distributed searches of the network to locate any remote
location requested by a local application. This minimizes
the need to manually configure at the AS/400 system
every remote location that a local application may need
to establish a session with.
 Route selection based on user-defined information. By
accepting the defaults when creating a line description,
IBM-supplied mode descriptions and class-of-service
descriptions can be used to establish sessions through
an APPN network. You can change the line and classof-service descriptions to influence the route that a
session takes through the network. Mode refers to the
session limits and common characteristics of the sessions associated with APPC devices managed as a unit
with a remote location. A mode description is a system
object created for APPC devices that describes the
session limits and characteristics. A system object is
anything that exists in and occupies space in storage
and on which operations can be performed.
 Sessions can be established between adjacent APPN
networks that have different network IDs
 Automatic creation and vary on of APPN controller
descriptions on a token-ring network or Ethernet
network. This occurs when systems that are not yet configured call in to the AS/400 system.
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AS/400 System Implementation of APPN
The remainder of this chapter describes the functions that
are available with APPN.

Control-Point Services
A control point is defined as a collection of tasks which
provide directory and route selection functions for APPN. An
end node control point provides its own configuration,
session, and management services with assistance from the
control point in its serving network node. A network node
control point provides session and routing service.
Once the connection has been established, identification
information is exchanged between the nodes, and a controlpoint session will be started between the control points in the
directly attached network nodes. A control-point session may
also be started between the control points in a directly
attached network node and an APPN end node. However, a
control-point session cannot be started with a low-entry networking node. The control-point session is used to exchange
network topology information (when the session is between
directly attached network nodes) and to conduct directory
searches. The result of the exchange of network topology
information is the creation of a table, called the network
topology database, that holds the current network
connectivity information.

Parallel Transmission Groups: Parallel transmission
groups (TGs) allow more than one direct connection between
two directly attached systems. Each TG is identified by a
unique TG number.
The transmission group number is optionally configured as
part of the controller description, or it can be calculated by
the system at link activation. If the system is to calculate the
TG number (TMSGRPNBR(*CALC) specified in the controller
description), the system must start the link at vary on time.
This may not be desirable for switched line connections. See
Chapter 8, Advanced Considerations for APPN for additional
switched line considerations.
Note: The AS/400 system does not support multiple link
transmission groups. Each link is considered to be a
unique TG. The TG number is used by the system to
differentiate between two controller descriptions with
the same remote control-point name.

Network Topology Database: The network topology
database in a network node contains information about all
network nodes, and transmission groups between network
nodes in the network, along with the links to adjacent end
nodes. The network topology database in an end node contains information about itself and directly attached nodes
only.
The network topology database is stored across system
starts, which means that the information is not lost when an
initial program load is performed. By storing this information,
the AS/400 system uses less network resource when it is
started because it does not have to rebuild the entire network
topology database. Because an end node keeps less
network information than a network node, the network
topology database is deleted and then recreated, with current
information, when a network node is changed to be an end
node.

Automatic Disconnect on Switched Lines: APPN
allows for the automatic disconnection of switched lines
between two end nodes, an end node and a network node,
or between two network nodes. The disconnection occurs
when there are no sessions bound over a transmission group
configured for automatic disconnection.
If a user session is routed over any transmission group that
could be automatically disconnected, then the session is
deactivated (unbound) when it is no longer in use so that the
automatic disconnection can occur.
Once a control-point session is activated, it is not deactivated; therefore, automatic disconnection of switched lines is
ignored if a control-point session is active over a controller
description. See “Switched Line Considerations” on page 8-9
for more information on this topic.

Directory Services
The directory services function in an APPN network identifies
the system (by using a combination of the system's network
ID and control-point name) containing the remote location to
which a session has been requested. Each APPN network
node and APPN end node contain a directory database
which associates location names to owning control-point
names. These locations can reside on the local node, on its
served end node, or on low-entry networking nodes. A
network node also participates in network directory searches
by receiving and processing or receiving and forwarding
directory searches.
The directory database is built from configuration information
contained in the APPN location lists as well as from information obtained dynamically over control-point sessions. The
directory database is kept across system starts, which means
that the information is not lost when an initial program load is
performed. By storing the information, the AS/400 system
uses less network resources when it is started because it
does not have to rebuild the entire directory database.
Because an end node keeps less information than a network
node, the directory database is deleted and then re-created
with current information when a network node is changed to
an end node.
The directory services supplied by APPN simplify configuration in the network because you do not have to configure
every location with which you want to communicate. The only
remote locations that must be configured as directory entries
are:
 Locations in adjacent low-entry networking nodes that do
not have the same name as the remote control-point
name of the low-entry networking node.
 Locations in adjacent APPN end nodes (without controlpoint sessions to any network node) that do not have the
same name as the remote control-point name of the end
node.
 Locations in nodes that are not directly attached that
require using a directly attached host system for intermediate session routing. The host system must be using
VTAM Version 3 Release 2 or later and NCP Version 4
Release 3 or later.
If the locations meet any of these conditions, they must be
configured in the APPN remote location list. See “Defining
APPN Location Lists” on page 4-4 for information on APPN
location lists.
For more information on performing directory searches and
how they affect performance, see “Network Performance
Considerations” on page 8-1.
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Generic Location Naming and Generic Routing: To
minimize the configuration necessary when locations must be
defined, the APPN support allows for generic location names
and generic routing. A network node that is acting as a
server for an end node that does not support a control-point
session must configure all the location names as described
in “Directory Services.” Generic location naming allows you
to configure a location name ending with an * (asterisk). This
implies that any location name starting with the same characters preceding the * match this entry. For example, if
locations CHI0, CHI02, and CHI03 exist in an end node (with
a control-point name of CHICAGO), you only need to configure CHI* as being located at CHICAGO.
Note: To ensure that your network operates properly, there
should be no other locations in the network that start
with CHI.
Generic routing allows you to specify *ANY as a location
name. This specifies that when a session is requested for a
location that does not match an explicit entry or a generic
location name anywhere in the network, then that location
will be assumed to reside in the control point associated with
the *ANY entry.
Note: To ensure that your network operates properly, *ANY
should only be defined once in a network.
Generic location names and generic routing entries are
defined in the APPN remote location list, which is described
in Chapter 4, Configuring APPN.

Route Selection
Frequently, there are multiple paths over which a session
between two locations could be routed. The AS/400 APPN
route selection support uses the information defined (either
explicitly or by accepting the defaults) as part of the configuration to determine the best route through the network for a
session. This information about link and node characteristics,
used to determine the route that is selected for a session or
sessions, is referred to as the class-of-service support. This
support uses system objects that describe the transmission
group characteristics and the node characteristics that are
acceptable for a given session. Within the group of nodes
and links between the origin control point and the destination
control point that are acceptable, the combination with the
lowest weighting factor is selected. See “Class-of-Service
Descriptions” on page 4-24 for more information.
When a link between two network nodes becomes inoperative due to a failure, updates are sent around the network to
inform all network nodes of the condition so that subsequent
session requests may be routed around the failed link or
node. When and if the link becomes operative again, another
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update will be sent around the network to inform all network
nodes of the new condition.

Transmission Group Characteristics: The transmission group characteristics that can be configured for each
physical port are:
 Link speed
 Security
 Cost per connect time
 Cost per byte
 Propagation delay
 Three user-defined fields
These characteristics are used by APPN to select the best
available route to satisfy your request for a session to a
remote location. These characteristics are configured in the
line description and apply to end nodes as well as network
nodes. “Line Descriptions” on page 4-7 discusses the line
description characteristics and Appendix B, APPN Class of
Service, describes how to use these characteristics. A line
description is an object that contains information describing
a particular communications line that is attached to the
system. For a complete description of line configuration, see
the Communications Configuration book.

Node Characteristics: The node characteristics, which
define the ability of a particular network node to perform
intermediate routing, are applicable only to network nodes.
There are two node characteristics, route addition resistance
(RAR) and congestion, that are used in route selection. You
may use the RAR, which is a network attribute defined using
the Change Network Attributes (CHGNETA) command, to
change the desirability for a network node to perform intermediate session routing. The higher the value (valid range is
0 through 255, with 128 the default) configured for this attribute, the less desirable the node becomes for intermediate
session routing purposes. See “Change Network Attributes
(CHGNETA) Command” on page 4-1 for a description of the
CHGNETA command.
Congestion is automatically calculated by APPN so that sessions can be directed away from a node when 90% of the
configured maximum number of intermediate sessions
allowed has been reached. A node is considered no longer
congested when the number of intermediate sessions drops
below 80% of the maximum number. Node congestion may
or may not allow additional sessions to be routed through a
network node, depending on the class of service selected,
but it does indicate to all the remaining network that alternative routes should be used if possible. The maximum number
of intermediate sessions allowed is defined on the AS/400
system by using the CHGNETA command. See “Change
Network Attributes (CHGNETA) Command” on page 4-1 for
a description of the CHGNETA command.

Local Location Names: The local location name, when
combined with the local network identifier, identifies your
local system to remote systems in the APPN network. If the
configuration being used specifies that APPN is to be used
(APPN(*YES) has been specified in the controller
description), then you can define local location names on
your system by:
 Defining the local control-point name (LCLCPNAME)
using the CHGNETA command. See “Change Network
Attributes (CHGNETA) Command” on page 4-1 for a
description of the CHGNETA command.
 Defining the default local location name (LCLLOCNAME)
using the CHGNETA command.
 Creating an APPN local location list. See “Defining
APPN Location Lists” on page 4-4 for a description of
the APPN location list support.
If the configuration being used specifies that APPN is not
being used (APPN(*NO) has been specified in the controller
description), then the local location names are defined by
configuring the local location name parameter
(LCLLOCNAME) in the APPC device descriptions.

Class-of-Service Description: Each session initiation
request is associated with a specific mode description. (See
“Mode Descriptions” on page 4-19 if you are unfamiliar with
modes.) Each mode description has an attached class-ofservice (COS) description. The COS description, attached to
the mode, defines the range of node and transmission group
characteristics that are acceptable when determining the
route to satisfy the session initiation request. In addition, the
COS defines the transmission priority (high, medium, or low),
which determines the priority at which data will be transferred
through the network after the session has been established.
Five pre-defined COS descriptions are shipped with the
AS/400 system. If you do not need to tailor and control the
routes taken, use the default COS. The default COS selects
the route, based on the following values:
 Fastest line speed
 Lowest propagation delay
 Lowest cost per byte
 Lowest cost per connect time
If two routes are equal, the APPN support will randomly
choose the route taken.

If you do wish to tailor the routes, you can either change one
or more of the IBM-supplied descriptions (using the
CHGCOSD command) or create a new class-of-service
description (using the Create Class-of-Service Description
(CRTCOSD) command).
Note: If you change a class-of-service description, including
one of the IBM-supplied class-of-service descriptions,
you must ensure that all descriptions using that name
in the network are also changed accordingly.
For example, if you require both batch and interactive communications with another location, you could use existing
COS descriptions, change existing COS descriptions, or
create new COS descriptions that would cause the batch
traffic to take one route and the interactive traffic another
route. For more information about creating class-of-service
descriptions, see “Create Class-of-Service Description
(CRTCOSD) Command” on page 4-24.
Note: It is recommended that you not change existing COS
descriptions. Instead, you should create a new COS
from the current one, change the new COS
description, and then ensure that the new description
works before removing the old COS description. If
this is not done, sessions using the same class-ofservice name may use transmission groups with different characteristics.

Session Activation
A session is activated by the transmission of a BIND that is
sent from the system requesting the session to the remote
location over the path that the session is to follow.
Figure 2-5 on page 2-8 illustrates an APPN network with six
systems. To illustrate how session activation works, assume
that control point X (Atlanta) has requested a session with
control point Y (Chicago). Directory services, network configuration, and route selection services will determine the
correct route to control point Y from control point X. The
resulting BIND contains the names of the session source
(Atlanta), the session target (Chicago), and the route
description (control point A, control point B, control point D,
control point Y). The BIND is transmitted one node at a time
through the network; each node uses the route description to
determine the next node. As the BIND passes through each
node along the path, it leaves behind routing table entries,
called session connectors, that cause subsequent packets of
information that belong to that particular session between
Atlanta and Chicago to always follow the same path.
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Figure 2-5. Routing through an APPN Network

Dynamic Session Establishment: Sessions can be
established between a local location (as an APPN end node
or network node only) and a remote location without configuring location information for either location. The device
description needed to represent the local and remote
locations is created, attached to the correct controller
description, and varied on automatically by the APPN support
when the session is requested.
User-created device descriptions are used if they are
attached to the controller description that APPN has selected
as the first (or only) hop on the route to the remote location.

Control of Data Flow
To manage the flow of data over the network, the AS/400
APPN support uses adaptive session pacing, intermediate
session routing, and transmission priority.

Adaptive Session Pacing: Adaptive session pacing
permits AS/400 nodes to control the amount of data that is
sent and received during normal session operation. Session
pacing is a technique by which the receiving system can
control the rate at which it receives data into its session
buffers to prevent overrun. In an APPN environment, multiple
sessions require a dynamic pacing method to allocate
resources to a session that has a burst of activity, and
reclaim unused resources from sessions that have no
activity. Adaptive session pacing allows the receiving node to
efficiently utilize its available buffer resources.

2-8

APPN Support V4R2

For more information on adaptive session pacing, and how it
affects performance, see “Network Performance
Considerations” on page 8-1.

Intermediate Session Routing: An AS/400 network
node will allow an LU session type 6.2, which neither originates nor ends at the network node, to be routed through it.
This type of session is referred to as an intermediate
session. The origin and/or destination of the session may be
another APPN network node, an APPN end node, or a lowentry networking end node.
For more information on intermediate session routing and
how it affects performance, see “Network Performance
Considerations” on page 8-1.

Transmission Priority: Transmission priority allows you
to specify the priority at which data on a session is to be
transported across the network. The priority can be defined
(in the class-of-service description) as low, medium, or high.
Each AS/400 system node in the session path is aware of
the priority associated with the session. Higher priority traffic
is transmitted earlier than lower priority traffic provided there
are multiple sessions crossing a transmission group. If there
is only one transmission priority being used, then the session
traffic is all transmitted at the same priority regardless of how
many sessions are active.
For example, if you require both batch and interactive communications with another location, you could use a high
transmission priority for the interactive applications and use a
lower transmission priority for the batch applications. This
allows the interactive applications to have a better response
time than the batch applications.

Chapter 3. Network Planning
This chapter contains information about the types of networks that can be supported by AS/400 APPC/APPN. While
all possible network configurations are not shown, this
chapter does provide a starting point for network planning
and network layouts. Refer to Appendix C, APPN Configuration Examples, for configuration examples.

Non-APPN Networks
Some LU session type 6.2, node type 2.1 networks require
that you configure all the resources that are to be used by
the communications support. This is true of the System/38
APPC or System/36 APPC (without the APPN feature). It is
also true if you are configuring an AS/400 system and do not
plan to use the APPN functions (APPN(*NO) specified on the
controller description). In this case, the AS/400 system is
considered to be a low-entry networking node. An example of
this type of network is shown in Figure 3-1.

A

New York

B

Los Angeles
RSLS511-4

Figure 3-1. Non-APPN Two-System Network

In this network you must configure an APPC device
description for each of the locations that will be communicating between the two systems.
If you have no need now and no plans for your system to
perform APPN networking functions or to support the
advanced functions provided by the APPN support, you may
want to configure your system in this manner. In this environment, you do not need to configure transmission group and
node characteristics or class-of-service descriptions. The
system does not use this information when APPN functions
are not being provided.

APPN Networks
When using the APPN functions provided with the AS/400
system, your networks can be as simple as the network
shown in Figure 3-2, or as complex as the networks shown
in Figure 3-3 on page 3-2, Figure 3-4 on page 3-2,
Figure 3-5 on page 3-2, and Figure 3-6 on page 3-4.
When you configure your system for APPN (you select this
support by specifying APPN(*YES) in the controller
descriptions, as described in Chapter 4, Configuring APPN),
the AS/400 system automatically creates and activates the
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APPC device descriptions to represent the remote locations
with which your system is communicating.
Notes:
1. APPN automatically creates device descriptions. They
are automatically varied off and deleted by the APPN
support if the AUTODLTDEV parameter in the controller
description is specified as *YES and if the device is eligible to be deleted. See page “Automatic Disconnect on
Switched Lines” on page 2-5 for more information on the
AUTODLTDEV parameter.
2. See “Security Considerations” on page 8-8 for security
information related to device descriptions automatically
created by the system.
APPN allows you to determine how much networking function you want your system to provide. You can define your
system as either an APPN end node or a network node.
See “Node Type 2.1 Nodes” on page 2-3 for a description of
the APPN node types.

Two-System APPN Network
In Figure 3-2, the network attributes of both systems are
configured as APPN end nodes. The only APPN-specific
parameter that must be configured is the remote control-point
name in the controller description. Because the APPN functions are being used, you do not need to create device
descriptions. The system automatically creates and starts the
necessary device when the sessions are established.
End Node

A

New York

End Node

B

Los Angeles
RSLS510-3

Figure 3-2. Two-System APPN Network

Three-System APPN Network
In Figure 3-3 on page 3-2, A and B are APPN end nodes
and C is a network node. Network node C must configure its
network attributes to reflect that it is a network node. Each
system must configure the remote control-point name in the
controller description representing the adjacent system. A
and B must add C to the network node server list in their
network attributes so that C can act as a network node
server for both APPN end nodes.
Note: Neither APPN end node needs to configure any information about the other APPN end node unless there
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are special considerations, such as security, or if
either end node is a single session location.
End Node

Network Node

End Node

A

C

B

New York

Chicago

Two APPN Networks Linked Together
In Figure 3-4, node A is configured as an end node and
node NN2 is configured as a network node. Node A must
add node B to the network node server list in its network
attributes.
Nodes B and NN1 are network nodes that link the two APPN
networks together. Therefore, in addition to the controller
descriptions which define nodes A and NN2, nodes B and
NN1 must each have a second controller description which
configures nodes B and NN1 as adjacent control points to
each other. This allows nodes B and NN1 to supply directory
and routing services for communications between all nodes
in the two networks.

Los Angeles
RSLS512-3

Figure 3-3. Three-System APPN Network
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Figure 3-4. Example of Two APPN Networks Linked by Network Nodes
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Figure 3-5. Multiple-System APPN Network
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Multiple-System APPN Network with
Alternate Paths
In Figure 3-5, the configuration requirements are the same
as for Figure 3-3, except for the parallel transmission groups
(TGs) between network node NN1 and network node NN2 in
the middle of the diagram. Each of these two network nodes
must have two controller descriptions with the same remote
control-point name.
This figure also demonstrates some of the support provided
for an APPN end node. Suppose that APPN end node 1
(EN1) requests a session with end node 2 (EN2). If network
node 1 (NN1) is the network server for EN1 and EN1 has a
control-point session with NN1, then EN1 will ask NN1 for
the best route to EN2. NN1 will calculate the route and may
tell EN1 that the best route is from EN1 to NN2 to EN2. All
the data exchanged for the session will flow on this route. If
the switched lines involved have automatic disconnect configured, a line disconnection may be done when the session is
ended (that is, if no other sessions are active).
On the other hand, if EN1 was not configured to have a
control-point session with NN1, but NN1 was still EN1's
server, then EN1 would not ask NN1 for the best route to
EN2. Instead, EN1 would simply use NN1 (its server) as the
first hop in the route. NN1 would then calculate the best
available route from that point. Thus, the route would be EN1
to NN1 to NN2 to EN2.

AS/400 APPN and Subarea Networks
A subarea is a portion of an SNA network consisting of a
subarea node, attached peripheral nodes, and associated
resources.

Generic Routing” on page 2-6. Because network node B
(NNB) has no CP session to the host low-entry networking
node (the subarea network) it cannot dynamically find out
about the locations within the host or on the other side of the
host. Without generic location naming, all of these locations
would need to be configured (through the APPN location list)
as being located at the host. As shown in Figure 3-6 on
page 3-4
NNB can use generic location naming and configure DUL*,
MSP*, and RCH* as being located at the host; thus only
three entries are needed in the location list to represent all of
the locations.
Similarly, NND and NNF (the other systems directly attached
to the host) can use generic location naming to define the
locations with which they require sessions.
Note: Releases of VTAM prior to Version 3, Release 2 do
not allow this level of support. In these environments,
the AS/400 system is configured as a dependent
logical unit.

Automatic Configuration and Connection
Network Support
Automatic configuration and connection network support
allows you to significantly reduce the configuration required
when using an AS/400 system on a local area network
(token-ring network or Ethernet network). That is, the number
of controller descriptions that must be manually created is
reduced.

 Virtual Telecommunications Access Method (VTAM)
Version 3, Release 2

The AS/400 system can automatically create APPC controller
descriptions for any remote system type that supports the
node type 2.1 architecture (for example, AS/400 systems,
System/36s, or personal computers) over LANs. When an
incoming call is received from a remote system, the local
system will create and vary on an APPC controller
description that specifies APPN(*YES). The following conditions must be met:

 Advanced Communications Facility/Network Control
Program (ACF/NCP) Version 4, Release 3

 There is no controller description that is varied on with a
matching LAN address of the calling system.

Figure 3-6 on page 3-4 shows an APPN network interacting
with a subarea network where the host support includes:

This level of host support appears as a low-entry networking
node that does not support control-point (CP) sessions, but
which can perform intermediate session routing through the
subarea network.
Note: In Figure 3-6 on page 3-4, the boxes represent
systems that contain the locations configured in a
single system; the ovals represent token-ring networks consisting of the locations identified within the
different systems.
This diagram illustrates the use of generic location naming,
which was described in “Generic Location Naming and

 The line description is defined to allow automatic creation of controller descriptions.
The AS/400 system can also automatically vary off controller
descriptions (and their associated device descriptions) that
have been automatically created and varied on. After controller descriptions and associated device descriptions are
automatically varied off, they can be automatically deleted.
The automatic vary off and deletion is specified in the tokenring network or Ethernet network line description.
For more information on automatic configuration, see “Automatic Configuration on LANs” on page 7-1.
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Figure 3-6. APPN Network Interacting with a Subarea Network

Connection Network Support for LANs: A local area
network (LAN), such as a token-ring network or an Ethernet
network, is considered a virtual node by all the systems that
are part of the connection network. APPN can calculate
routes that go through this virtual node. When a route needs
to be calculated, APPN route selection services realizes that
two end nodes have connections to the same virtual node.
The routing information, returned by the serving network
node to the originating node, contains signaling and address
information of the destination. The originating node can then
establish a direct outgoing connection to the destination
(since it now has the address of the destination). A connection network may also be used for intermediate routing
purposes by network nodes.
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For a node to participate in a connection network, it must
have a control point-to-control point (CP-CP) session with a
network node. Therefore, some configuration is required to
establish its CP-CP session. Network nodes have the ability
to dynamically establish CP-CP sessions that are initiated by
other nodes in the connection network. For example, if there
are 30 end nodes in the connection network, an AS/400
network node does not require the configuration of 30 controller descriptions in order to establish CP-CP sessions with
these other nodes. An AS/400 network node simply offers its
CP-CP session services to systems that have not been manually configured.
For more information on connection networks, see “Connection Network Support” on page 7-5.

Chapter 4. Configuring APPN
This chapter contains information about configuring
APPC/APPN on your system. To configure APPC/APPN
support on your system, you can either use the menus or the
control language (CL) commands. In this chapter, the parameters of the CL commands that apply to APPC/APPN configuration are described. For information that is common across
multiple communications types, see the Communications
Configuration book.
Appendix C, APPN Configuration Examples, shows examples of APPN configurations. It includes defining communications descriptions and remote system considerations.
Important Information About System Names
Use caution when you use names with the special characters # ('7B'), $ ('5B'), and @ ('7C'). These special characters might not be on the keyboard of the remote
system. These special characters are not supported for
APPC over TCP/IP (network IDs and location names
only). The use of these symbols should be limited to
migration of the operating system. Do not uses these
characters for newly created names.
If you are using a national language keyboard that does
not have the #, $, or @ symbols, see the appendix on
national language keyboard types and the appendix on
code pages in the International Application Development
book.
The names that may be exchanged with remote systems
include the following:
 Network IDs
 Location names
 Mode names
 Class-of-service names
 Control-point names
 Connection network names

Changing Network Attributes
Network attributes are local system values that govern how
the AS/400 system participates in the network. The AS/400
system is shipped with IBM-supplied values for the network
attributes. You may need to change some of these attributes
that depends on the local AS/400 system’s participation in
the network.

Change Network Attributes (CHGNETA)
Command
The network attributes are changed using the Change
Network Attributes (CHGNETA) command. The default for all
the parameters of the CHGNETA command is *SAME, which
means that the current value is unchanged. In the following
parameter descriptions, the IBM-supplied value is shown as
the default.
The following restrictions apply when you change the
network attributes:
 The default local location name, local network ID, and
local control-point name can be changed only when
there are no entries in the APPN remote location list
indicating that there are remote locations in the APPN
network with these names. The combination of local
network ID and default local location name, or local
network ID and local control-point name, cannot match
the combination of remote network ID and remote
location name, or remote network ID and remote controlpoint name, in any APPN remote location list entry.
 The combination of local network ID and default local
location name cannot match the combination of remote
network ID and remote location name in any APPC
device description.
 The combination of remote network ID, remote location
name, local network ID, and local location name in any
APPC device description cannot match another APPC
device description that is connected to the same controller description. If any APPC device description has
*NETATR as a local location name, this restriction is
enforced before the default local location name is
allowed to change.
 The local network ID cannot be changed to the same
value as specified in the RMTNETID parameter of APPC
devices if those devices have the same local location
name and remote location name.
 The local network ID, local control-point name, and local
node type cannot be changed if a controller description
with APPN(*YES) is not varied off.
 Either local network ID and local control-point name or
both cannot be changed if any X.21 short hold mode
(SHM) line descriptions are in a status other than varied
off.
Note: If APPN is not used (APPN(*NO) specified on the
controller description), only the following parameters
need to be specified on the CHGNETA command:
Local network ID (LCLNETID)
Local control-point name (LCLCPNAME)
Default local location name (LCLLOCNAME)
Default mode name (DFTMODE)
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Local network identifier (LCLNETID)
Specifies the local network ID assigned to the
system. This name may be up to 8 alphanumeric
characters in length. The first character must be
uppercase A through Z, or special character $, #,
or @ that is followed by 0 through 9, A through
Z, $, #, or @. Plus signs (+), periods (.), underscores (_), or embedded blanks are not allowed,
but trailing blanks are allowed.
Important
You should use a registered value for the
local network ID, rather than the
IBM-supplied value of APPN. Registered
local network IDs allow APPN networks to be
connected together with a minimum of reconfiguration. AS/400 APPN support allows multiple networks to be interconnected and also
allows a large network to be broken into
more manageable smaller networks that are
linked together. IBM has established an SNA
Network Registry so that you can request or
register your unique network ID. Contact your
IBM branch office representative to use the
SNA Network Registry.

APPN:The IBM-supplied value, as shipped with the system.

local-network-ID:Specify the name of the local network.
Local control-point name (LCLCPNAME)
Specifies the local control-point name for the system.
This name is used, along with the local network ID, to
identify the local system. This name may be up to 8
alphanumeric characters in length. The first character
must be uppercase A through Z, or special character $,
#, or @ that is followed by 0 through 9, A through Z, $,
#, or @. Plus signs (+), periods (.), underscores (_), or
embedded blanks are not allowed, but trailing blanks are
allowed.

default-local-location-name:Specify the default local
location name for the system.
Default mode (DFTMODE)
Specifies the name of the mode description, defined
using the Create Mode Description (CRTMODD)
command, or supplied by IBM, that will be used if no
mode is specified by the user application. See “Create
Mode Description (CRTMODD) Command” on
page 4-20 for a description of modes. The first character
must be uppercase A through Z, or special character $,
#, or @ that is followed by 0 through 9, A through Z, $,
#, or @. Plus signs (+), periods (.), underscores (_), or
embedded blanks are not allowed, but trailing blanks are
allowed.
BLANK:Use the IBM-supplied mode description named
BLANK. The name of this modethat is represented in
the network as 8 blank characters.

mode-name:Specify the 1- to 8-character name of a
mode description. The names SNASVCMG and
CPSVCMG cannot be specified (they are reserved for
system use).
Note: The maximum number of conversations allowed
with the remote location (MAXLOCCNV) parameter was deleted in Version 2 because of the
APPC enhancement which dynamically allocates
the storage required for conversations as
needed. It is no longer necessary to specify the
maximum possible conversations in the network
attributes.
APPN node type (NODETYPE)
Specifies whether the local system is an APPN end
node or an APPN network node. See “Node Type 2.1
Nodes” on page 2-3 for a description of the APPN node
types.

Snnnnnnn:The IBM-supplied value, as shipped with the
system, where nnnnnnn is the machine serial number.

*ENDNODE:The IBM-supplied value, as shipped with
the system, indicating that this system is an APPN end
node.

local-control-point-name:Specify the 1- to 8-character
name that is assigned to your system.

*NETNODE:Specifies that the local system is an APPN
network node.

If the adjacent system is an AS/400 system, then this
name must match the remote control-point name
(RMTCPNAME) that is specified in the controller
description at the remote AS/400 system.
Default local location name (LCLLOCNAME)
Specifies the default local location name for the system.
This name may be up to 8 alphanumeric characters in
length. The first character must be uppercase A through
Z, or special character $, #, or @ that is followed by 0
through 9, A through Z, $, #, or @. Plus signs (+),
periods (.), underscores (_), or embedded blanks are not
allowed, but trailing blanks are allowed.
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Maximum number of intermediate sessions allowed
(MAXINTSSN)
Specifies the maximum number of APPN intermediate
sessions that are allowed. This parameter is valid only
when NODETYPE(*NETNODE) is specified.
200:The IBM-supplied value, as shipped with the
system, is 200 intermediate sessions.
0:Specifies that no intermediate sessions are allowed.

maximum-number-of-intermediate-sessions:Specify the
maximum number of intermediate sessions. A valid
value is 0 to 9999. When the number of active intermediate sessions is 90% of the value you specify here, the
other network nodes in the APPN network are notified

that this node is congested. The other network nodes
are notified that this network node is no longer congested when the number of active intermediate sessions
is below 80% of the configured value.
For a description of how the maximum number of sessions affects performance, see “Network Performance
Considerations” on page 8-1.
Route addition resistance (RAR)
Specifies, for a network node only, the relative desirability of each network node to perform intermediate
session routing functions as compared with other
network nodes in the same network. Valid values are
from 0 (most desirable) to 255 (least desirable).
128:The IBM-supplied value, as shipped with the
system.

route-addition-resistance:Specify the route resistance. A
valid value is 0 to 255.
For a description of how route resistance affects performance, see “Network Performance Considerations” on
page 8-1.
Network node service provider list (NETSERVER)
Specifies, for an end node only, the names of up to five
potential network node servers. Each name consists of a
network identifier and a control-point name.
*LCLNETID *ANY:The IBM-supplied value, as shipped
with the system.

network-node-servers:Specify a maximum of five qualified network node servers (network ID and control-point
name). If *LCLNETID is specified as the network ID, the
value used depends on the current value of the local
system’s network ID at the time the node server is
referred to. If *ANY is specified in the control-point
name field, this indicates that any network node with the
same network ID as specified in the NETSERVER
network ID field may be a potential network node server.
*NONEIndicates that there is no network server.
Allow ANYNET support (ALWANYNET)
Specifies whether an SNA transport can be used for
AF_INET socket applications, or APPC applications can
use TCP/IP as a transport.

*SAME:Allowing APPN sessions and devices to use
virtual controllers is shipped with a value of *NO.

|

*NO:Virtual APPN controllers are not used.

|

*YES:Virtual APPN controllers are used.

|
|
|
|
|
|
|

Note: If the ALWVRTAPPN parameter is set to *YES,
any existing APPN devices attached to the APPN
controller description will not be allowed to vary
on and message CPDB157 will be isssued. If
migrating to this new APPN object model, you
may wish to delete any existing APPN devices
since they will no longer be used.

| Allow HPR transport tower support (ALWHPRTWR)
|
Specifies the network attribute that allows the use of
|
HPR transport tower support for APPN session traffic.
|
|

*SAME:The use of HPR transport tower support for
APPN session traffic is shipped with a value of *NO.

|

*NO:HPR transport tower is not used.

|

*YES:HPR transport tower is used.

| Virtual controller autocreate APPC device limit
|
(VRTAUTODEV)
|
Specifies the upper limit for the number of automatically
|
created APPC devices on virtual controllers.
|
|
|

*SAME:The limit for the number of automatically created
APPC devices on virtual controllers is shipped with a
value of 100.

|
|
|
|
|
|
|
|

autocreated-device-limit:Specify the limit for the number
of automatically created APPC devices on virtual controllers. If the number of devices attached to a virtual controller is equal to or greater than the specified value, no
additional APPC devices are automatically created for
that virtual controller. Additional devices beyond this limit
may still be created manually. Valid values range from 1
through 254.

| HPR path switch timers (HPRPTHTMR)
|
Specifies the amount of time in minutes to allow for a
|
path switch attempt of an RTP connection. Four posi|
tional values can be specified to control the time allowed
|
based on the type of session traffic:
|

 Network Priority Traffic

*NO:AnyNet/400 support is not available.

|

 High Priority Traffic

*YES:AnyNet/400 support is available.

|

 Medium Priority Traffic

|

 Low Priority Traffic

| Allow APPN virtual controller support (ALWVRTAPPN)
|
Specifies the network attribute that allows APPN ses|
sions and devices to use virtual controllers.
|
|
|
|
|
|
|

|
|

Note: The setting of this parameter has nothing to do
with sessions that use HPR transport tower
support. Only APPN (non-HPR) session traffic is
affected by this parameter setting. Sessions that
use HPR transport tower support use virtual controllers, regardless of the setting of this network
attribute.

|

Element 1: Network Priority

|
|
|
|

*SAME:The amount of time to allow for a path switch
attempt of an RTP connection that has network transmission priority. The timer is shipped with a value of 1
minute.

|

*NONE:No path switch is allowed.

|
|

network-priority:Specify the amount of time in minutes to
allow for a path switch attempt of an RTP connection
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|
|

that has network transmission priority. Valid values
range from 1 through 10 000.

|

Element 2: High Priority

|
|
|
|

*SAME:The amount of time to allow for a path switch
attempt of an RTP connection that has medium transmission priority. The timer is shipped with a value of 2
minutes.

|

*NONE:No path switch is allowed.

|
|
|
|

high-priority:Specify the amount of time in minutes to
allow for a path switch attempt of an RTP connection
that has high transmission priority. Valid values range
from 1 through 10 000.

|

Element 3: Medium Priority

|
|
|

*SAME:The amount of time to allow for a path switch of
an RTP connection that has medium transmission priority. The timer is shipped with a value of 4 minutes.

|

*NONE:No path switch is allowed.

|
|
|
|

medium-priority:Specify the amount of time in minutes to
allow for a path switch attempt of an RTP connection
that has medium priority. Valid values range from 1
through 10 000.

|

Element 4: Low Priority

|
|
|

*SAME:The amount of time to allow for a path switch
attempt of an RTP connection that has low transmission
priority. The timer is shipped with a value of 8 minutes.

|

*NONE:No path switch is allowed.

|
|
|
|

low-priority:Specify the amount of time in minutes to
allow for a path switch attempt of an RTP connection
that has low transmission priority. Valid values range
from 1 through 10 000.

Defining APPN Location Lists
For APPN only (APPN(*YES) specified in the controller
description), the location list defines local locations to the
APPN support and defines special characteristics of remote
locations. Not all users of APPN need to create location lists.
The following sections describe when location lists are
needed.
Note: Any time a parameter value defaults to *NETATR, the
value that is specified for the corresponding parameter on the CHGNETA command is used. If the
network attribute is changed (using the CHGNETA
command) after the location entry has been created,
the location entry is not updated with the new information. To have the location entry updated with the
new information, you must do one of the following:
 Delete the entry in the list
 Enter it again
 Use the change command to change the entry in
the list
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Create Configuration List (CRTCFGL)
Command
You create the location lists by using the Create Configuration List (CRTCFGL) command. A location list can be
changed by using the Change Configuration List (CHGCFGL)
command. For APPN, two types of configuration lists can be
created, local location lists and remote location lists.
|
|
|
|

There are also two APPN configuration lists that can be configured for filtering APPN traffic on your system. For more
information on filtering, see “Protecting Your System in an
APPN Environment” on page 8-2.

Creating an APPN Local Location List: A local
location list defines the names of the locations that are
defined on the local system. Each system in a network has
one local network ID and one control-point name. The local
control-point name is also a local location name (automatically defined to the system). In addition, each system has a
default location name, which can be the same as the controlpoint name. See the “Change Network Attributes
(CHGNETA) Command” on page 4-1 for a description of the
default local location name (LCLLOCNAME parameter).
You can use the CRTCFGL command to define up to 476
additional local locations that are to be associated with the
local network ID and local CP name.
The local control-point name and default local location name
(as defined in the network attributes) are automatically used
as local location names without having to be explicitly
defined in the APPN local location list.
When the CRTCFGL command that is used to create an
APPN local location list entry, the parameters are applicable,
as follows:
Configuration list type (TYPE)
Specifies the type of location list.
*APPNLCL:Specifies that this is an APPN local location
list.
The local location list will be named QAPPNLCL in the
QSYS library. There can be only one local location list
on the system.
APPN local location entry (APPNLCLE)
Valid only when the list type is *APPNLCL.
*PROMPT:The special value of *PROMPT allows you to
specify up to 476 local location entries.
Note: By using *PROMPT when you change a configuration list (CHGCFGL), you can add, remove,
and change the entries on a display. You can
enter 50 entries by using the command. If you
specify local location entries directly on the
CHGCFGL command rather than using
*PROMPT, you replace all existing entries with
the new ones.

local-location-name:Specifies the location name residing
on the local system and is used by APPN to determine if
the request coming in is for this system or another
system in the network. The local location name must be
unique and cannot already exist as a remote location
name used by configuration list QAPPNRMT or be specified on another system as a local location in the same
APPN network. The first character must be uppercase A
through Z, or special character $, #, or @ that is followed by 0 through 9, A through Z, $, #, or @. Plus
signs (+), periods (.), underscores (_), or embedded
blanks are not allowed, but trailing blanks are allowed.
entry-description:Contains a short description for each
local entry.

Creating an APPN Remote Location List: The
CRTCFGL command is also used to define a list of remote
location entries for APPN. When used to define remote
location names, the list type must be *APPNRMT.
Not all remote locations need to be defined in the remote
location list. Any remote location that meets one or more of
the following conditions must be defined in the remote
location list:
 Single session connections between a local location and
a remote location. Examples of systems that require
single session connections are the 5520 or the
Displaywriter systems.
 Location passwords that are needed between a local
location and a remote location.
 Locations in adjacent low-entry networking nodes that do
not have the same name as the remote control-point
name of the low-entry networking node.
 Locations in adjacent APPN end nodes (without controlpoint sessions to any network node) that do not have the
same name as the remote control-point name of the end
node.
 Locations in nodes that are not directly attached, which
require using a directly attached host system for intermediate session routing. The host system must be using
VTAM Version 3 Release 2 or later and NCP Version 4
Release 3 or later.
The primary reasons for using the remote location list are the
following:
 To provide additional APPN information needed for
location passwords
 To provide single session location entries
 To supply the remote location name to the local APPN
directory when there is no other way for directory services to find the location
For more information on how the directory services function
searches for a remote location, see “Directory Services
Search Processing for End Nodes and Network Nodes” on
page 8-23.

Note: The location password information is required in the
remote location list entry even if a device description
is manually created for that remote location pair. The
exception to this is when the device description and
controller description specify APPN(*NO) or if the
device is a dependent location (value for LOCADR
parameter is not zero). The following prompts are
from the Create Configuration List (CRTCFGL)
command prompt udisplay:
Configuration list type (TYPE)
Specify the type of location list being created.
*APPNRMT:Specifies that this is an APPN remote
location list.
The remote location list will be named QAPPNRMT in
library QSYS. There can be only one remote location list
on the system.
APPN remote location entry (APPNRMTE)
Valid only when the configuration list type is *APPNRMT.
The values specified for the APPNRMTE parameter
define a remote location to the APPN support on the
system. Up to 50 entries can be specified on the
command, or you can specify *PROMPT, which allows
you to enter the values.
*PROMPT:This parameter provides a display that allows
you to specify up to 1,898 remote location entries.
Note: By using *PROMPT when you change a configuration list (CHGCFGL), you can add, remove,
and change the entries on a display. You can
enter up to 50 entries by using the command. If
you specify remote location entries directly on
the CHGCFGL command rather than using
*PROMPT, you replace all existing entries with
the new ones.

remote-location-name:Specify the full name of a remote
location or a generic name ending with an asterisk. The
first character must be uppercase A through Z, or
special character $, #, or @ followed by 0 through 9, A
through Z, $, #, or @. Plus signs (+), periods (.), underscores (_), or embedded blanks are not allowed, but
trailing blanks are allowed. The generic location name is
used to allow one directory entry to be defined for all
locations, on a single control point, whose name
matches the characters preceding the *. Network nodes
can also specify one *ANY. *ANY indicates that all
remote locations not explicitly identified as existing on a
control point in the network will be assumed to be in the
control point associated with the *ANY entry. Generic
entries can only be used on network nodes.
When a generic name or *ANY is specified for the
remote location name, a directory entry is being identified, and a remote control-point name must be specified.

network-identifier:Specifies the network identifier in which
the remote location resides. The first character must be
uppercase A through Z, or special character $, #, or @
followed by 0 through 9, A through Z, $, #, or @. Plus
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signs (+), periods (.), underscores (_), or embedded
blanks are not allowed, but trailing blanks are allowed.
The values *NONE and *NETATR are allowed; the
default is *NETATR.

local location name:Specify the location name residing
on the local system. The first character must be uppercase A through Z, or special character $, #, or @ followed by 0 through 9, A through Z, $, #, or @. Plus
signs (+), periods (.), underscores (_), or embedded
blanks are not allowed, but trailing blanks are allowed.
The default is *NETATR.
entry-description:Specify a short description for each
remote entry.
Notes:
1. The local location name is used by APPN to match a
local and remote location-pair entry.
2. The local location parameter has no effect on APPN
directory entries. However, it does affect password and
single session location entries.
3. An APPC over TCP/IP configuration can require APPN
remote location entries. See the Communications Configuration book for information about APPC over TCP/IP
configuration.
Specify the following information when defining directory
entries:

control-point name:Specify the control point providing
network functions for the remote location. The first character must be uppercase A through Z, or special character $, #, or @ followed by 0 through 9, A through Z, $,
#, or @. Plus signs (+), periods (.), underscores (_), or
embedded blanks are not allowed, but trailing blanks are
allowed. This field is required if the entry is generic or
*ANY.
control-point-network identifier:Specify the network identifier of the network that the control point resides in. The
first character must be uppercase A through Z, or
special character $, #, or @ followed by 0 through 9, A
through Z, $, #, or @. Plus signs (+), periods (.), underscores (_), or embedded blanks are not allowed, but
trailing blanks are allowed. The values *NONE or
*NETATR are also allowed; *NETATR is the default.
Specify the following information when defining passwords:
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allow the remote location to verify user passwords when
sending program start requests to the local location. The
default is *NO. See “Security Considerations” on
page 8-8 for additional information about security.
Note: You cannot specify a generic name or *ANY in the
remote location name when you are using a securelocation.
Specify the following information when defining singlesession connections:

single-session location:Specify *YES or *NO if the connection between the local location and the remote
location is a single session connection. The default is
*NO.
locally-controlled session:Specify *YES or *NO if the
single session is a locally controlled session for this local
location and remote location name pair. The default is
*NO. This parameter is valid only when single-sessionlocation is specified as *YES.
preestablished session:Specify *YES or *NO if the single
session will be automatically established when the mode
is started between the local and remote location. The
default is *NO. This parameter is valid only when the
single-session-location and locally controlled session are
both specified as *YES.
number of conversations:Specify the number of conversations (from 1 through 512) that can be active at the
same time between the local location and the remote
location. The default is 10. This parameter is valid only
when the single-session location is specified as *YES.

Defining Communications Descriptions
This section describes the communications descriptions you
need to configure before you can begin using the
APPC/APPN support. For more detailed information about
defining communications descriptions, and the configuration
process, see the Communications Configuration book. You
can also refer to the online information available during the
configuration process.
The following line types are supported for APPN:
 DDI
 Ethernet

location-password:Specify the password that is used
when establishing sessions on the local location and
remote location name pair. This password is not effective until all devices with the remote and local location
pair are varied off and then varied on again. See “Security Considerations” on page 8-8 for additional information about security.

 Frame Relay

secure-location:If *YES is specified, the local location
allows the remote location to verify user passwords
when sending program start requests to the local
location. If *NO is specified, the local location does not

 Token-Ring Network
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 IDLC
 Network
 SDLC
 TDLC

 X.25
 Wireless

(except for the AUTOCRTCTL and AUTODLTCTL parameters).

For information about creating or changing line descriptions,
see the Communications Configuration book.
The following commands are used to create or change controller descriptions:
 CRTCTLAPPC (Create Controller Description (APPC))
 CRTCTLHOST (Create Controller Description (HOST))
 CHGCTLAPPC (Change Controller Description (APPC))
 CHGCTLHOST (Change Controller Description (HOST))
The following commands are used to create or change
device descriptions:
 CRTDEVAPPC (Create Device Description (APPC))
 CHGDEVAPPC (Change Device Description (APPC))
The following commands are used to create or change mode
descriptions:
 CRTMODD (Create Mode Description)
 CHGMODD (Change Mode Description)
The following commands are used to create or change classof-service descriptions:
 CRTCOSD (Create Class-of-Service Description)
 CHGCOSD (Change Class-of-Service Description)

Line Descriptions
You describe the physical line connection and the data link
protocol to be used between the AS/400 system and the
network by using the line description commands. For a complete description of the line commands and parameters not
specific to APPC/APPN, see the Communications Configuration book.

Line Description Parameters for APPN Only: When
you use the AS/400 APPN support, you can configure characteristics, such as link speed, cost, security, and propagation delay in the line description. These characteristics are
defaulted but may be specified for each line that will be used
by APPN. APPN support uses these values, along with the
class of service selected, to determine session routes
through the network. The default values for link speed, security, propagation delay, cost per byte, and cost per connect
time will vary depending on the protocol and physical interface. After the line descriptions have been created, these
attributes can be changed. The values take effect when an
attached controller with the APPN parameter specified as
*YES is varied on. If the controller is varied on and
APPN(*YES) is specified when the values are changed, the
controller must be varied off and then varied on again for the
new values to take effect. The user-defined characteristics
specified in the line description can be overridden by specifying the user-defined parameters in APPC or host controller
descriptions. See page 4-15 for more information on userdefined values. If you are using a switched line list, all APPN
parameters in all line descriptions in the list must be identical

Note
|
|
|
|
|
|

The maximum frame size must be at least 768 for the
APPN/HPR capable parameter on *APPC and *HOST
controllers. If the frame size is less than 768, the link
functions only as APPN. If you have a small system and
want to run APPN only, specify *NO on the APPN/HPR
capable parameter. The default is *YES.
The following parameters apply only when an APPC or host
controller description, with APPN(*YES), uses the line.
Link speed (LINKSPEED)
The data rate for the line.
*INTERFACE:Specifies that the link speed is based on
the type of interface that is defined for the line. This
value is only valid for SDLC and X.25 lines.
9,600 bps for RS-232C/V.24 and X.21 BIS/V.24
48,000 bps for RS-232C/V.35 and X.21 BIS/V.35
64,000 bps for X.21, X.31, and RS-449/V.36

link-speed:Specify the link speed, in bits per second
(bps), for the line. Valid entries are: *MIN, 1200, 2400,
4800, 7200, 9600, 14400, 19200, 48000, 56000, 64000,
112000, 128000, 168000, 192000, 224000, 256000,
280000, 320000, 336000, 384000, 448000, 499000,
576000, 614000, 691000, 768000, 845000, 922000,
998000, 1075000, 1152000, 1229000, 1382000,
1536000, 1690000, 1843000, 1997000, 4M, 10M, 16M,
or *MAX.
Cost per connect time (COSTCNN)
The relative cost of being connected on the line. For
example, connection to a nonswitched line has the
lowest relative cost and a switched line a higher value.
You pay the same for a nonswitched line regardless of
the use; you pay for a switched line based on the
amount of time you use it.
*CNN:Specifies that the default used is based on the
connection type.
See Table 4-1 on page 4-9 for the default values.

cost-per-connect-time:Specify a value, from 0 through
255, that defines the relative cost of being connected to
the line.
Cost per byte (COSTBYTE)
The relative cost per byte of sending and receiving data
on the line. Valid values are from 0 (that is lowest cost)
to 255 (highest cost). This value is used for data flowing
on the line after the initial connection is made.
*CNN:The default used is based on the line and connection type. This parameter is only valid for SDLC.
See Table 4-1 on page 4-9 for the default values.

cost-per-byte:Specify a value from 0 to 255.
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Security used on line (SECURITY)
Note: The security specified here is not related to the
system user ID and password security.
See Table 4-1 on page 4-9 for the default values.
*NONSECURE:There is no security on the line.
*PKTSWTNET:This is a packet-switched network, so the
line is secure in the sense that the data does not always
use the same path through the network.
*UNDGRDCBL:This is an underground cable; secure
conduit.
*SECURECND:This is a secured conduit but not
guarded, such as a pressurized pipe.
*GUARDCND:The line is a guarded conduit and protected against physical tapping.
*ENCRYPTED:Data flowing on the line is to be
encrypted.
Note: This does not mean that the AS/400 system is
performing encryption. Separate hardware and
programs can be purchased to perform
encryption.
*MAX:This is a guarded conduit, protected against physical and radiation tapping.
Propagation delay (PRPDLY)
This specifies the time required for a signal to travel
from one end of a link to the other end. The delay is
based on the protocol used and the physical connection.
See Table 4-1 on page 4-9 for the default values.
*MIN:Specifies the minimum delay.
*LAN:Specifies a local area network delay (less than .48
milliseconds).
*TELEPHONE:Specifies a telephone network with a
delay from .48 milliseconds through 49.152 milliseconds.
*PKTSWTNET:Specifies a packet-switched network with
the delay from 49.152 through 245.76 milliseconds.
*SATELLITE:Specifies satellite delay (greater than
245.76 milliseconds).
*MAX:Specifies the maximum delay.
User-defined value 1 (USRDFN1)
Specifies the first of three user-definable fields. This field
is used to describe any unique characteristics of the line
that you want control over.
128:The default value is 128.

user-defined-1:Specify a value from 0 to 255.

User-defined value 2 (USRDFN2)
Specifies the second of three user-definable fields. This
field is used to describe any unique characteristics of the
line that you want control over.
128:The default value is 128.

user-defined-2:Specify a value from 0 to 255.
User-defined value 3 (USRDFN3)
Specifies the third of three user-definable fields. This
field is used to describe any unique characteristics of the
line that you want control over.
128:The default value is 128.

user-defined-3:Specify a value from 0 to 255.
Note: All of the preceding line description parameter
values can be used to set conditions which affect
the selection of a line. For more information
about the effect of user-defined values, see
“Create Class-of-Service Description
(CRTCOSD) Command” on page 4-24 and
“Route Selection Example” on page B-2.
Automatically create controller (AUTOCRTCTL)
Specifies whether the system automatically creates
APPC controller descriptions. This parameter can be
changed at any time (that is, all the controllers on the
LAN need not be varied off).
*NO:The default value is *NO. The system does not
automatically create controller descriptions.
*YES:The system automatically creates an APPC controller description when incoming calls are received from
adjacent systems on a LAN or APPN connection
network that are not already defined to the system. (That
is, there is not a controller description already varied on
to represent the adjacent system).
Automatically delete controller (AUTODLTCTL)
Specifies the number of minutes an automatically
created APPC controller can remain in an idle state
(status changed from varied on to vary on pending)
before the controller description and attached device
descriptions are automatically varied off and deleted.
Only APPC controller descriptions that specify
CTLOWN(*SYS) are automatically deleted.

1440:The default is to allow the controller description to
be idle for 1440 minutes (24 hours).
automatically delete controller:Specify a value between 1
and 10,000 that represents how many minutes the controller description can be idle.
*NONE:The system does not automatically vary off and
delete APPC controller descriptions and attached device
descriptions.
For more information about AUTODLTCTL states, see the
Communications Configuration book.
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Table 4-1. Defaults for APPN Line Parameters
Line Type

COSTCNN
Parameter

COSTBYTE
Parameter

SECURITY
Parameter

PRPDLY Parameter

LINKSPEED Parameter

DDI
Ethernet
Frame Relay
IDLC Nonswitched
IDLC Switched
SDLC Nonswitched
SDLC Switched
X.25
Token-Ring
Wireless

0
0
0
0
128
0
128
128
0
0

0
0
0
0
128
0
128
128
0
0

*NONSECURE
*NONSECURE
*PKTSWTNET
*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*PKTSWTNET
*NONSECURE
*NONSECURE

*PKTSWTNET
*LAN
*PKTSWTNET
*TELEPHONE
*TELEPHONE
*TELEPHONE
*TELEPHONE
*PKTSWTNET
*LAN
*LAN

4M
10M
64000
64000
64000
*INTERFACE
*INTERFACE
*INTERFACE
4M
4M

Controller Descriptions

|

The controller descriptions describe the adjacent systems.
Certain parameters on the Create Controller Description
(APPC) (CRTCTLAPPC) or Create Controller Description
(Host) (CRTCTLHOST) commands dictate how the local
system will treat the adjacent system. APPN automatically
creates APPC controller descriptions in certain situations. For
more information, see “Automatic Configuration on LANs” on
page 7-1.

|
|

1. For more information about the LINKTYPE parameter, see the CL Reference .

|
|

2. For more information about virtual controllers, see
“APPN Virtual Controller Support” on page 8-35.

This section describes the parameters that have unique
meaning to APPC/APPN. For a complete description of controller commands and parameters that are not specific to
APPC/APPN, see Communications Configuration book.
The parameters for the Create Controller Description (APPC)
(CRTCTLAPPC) command and the Create Controller
Description (HOST) (CRTCTLHOST) command are:
| Link type (LINKTYPE)
|
|
|
|

*VRTAPPN:This controller is an APPN virtual controller.
It is not attached to any specific communications line. If
*VRTAPPN is specified, the following criteria must be
met:

|
|

 The SWITCHED value and the SNBU value must be
unspecified or changed to *NO.

|

 The APPN value must be set to *YES.

|
|
|
|

 The LINE, MAXFRAME, RMTNETID,
RMTCPNAME, EXCHID, CPSSN, NODETYPE,
TMSGPNBR, SSCPID, and ROLE values should not
be specified.

|
|

 Parameters relating to SDLC, X.21 short-hold mode,
X.25, or LAN configuration should not be specified.

|
|

 Any attached devices must have the APPN value
set to *YES.

|

1

Notes:

| APPN capable (APPN)
|
Specifies whether the controller will be known to the
|
local APPN support.
|

*YES:This value indicates this controller is for APPN.

|

*NO:This value indicates this controller is not for APPN.

|
|
|

If *NO is specified, then the local AS/400 system will
appear as a low-entry networking node to the adjacent
system and APPC support is used.

| System services control-point ID (SSCPID)
|
The value identifies the host controller or remote system
|
when a connection is established and the remote system
|
sends an activate physical unit request (ACTPU)1to the
|
AS/400 system. For APPC controllers, this parameter is
|
the value that is sent to the adjacent system by the
|
AS/400 system.
|
|
|
|
|

system-service-control-point-identifier:The system service
control-point identifier (SSCPID) is a 12-digit
hexadecimal value, with the first two digits being hex 05
if no value is specified, or if the remote system requests
an ACTPU request in its exchange identifier (XID).

|
|
|
|
|
|

This value is required for an SDLC switched line. For
other line types (SDLC nonswitched, X.25, token-ring
network, and Ethernet), this parameter is optional
because the initial identification of the adjacent system
will have already been made, using the network address,
before the ACTPU is received.

|
|
|
|
|
|

The value must be obtained from the host system
administrator (it is specified in the START procedure for
ACF/NCP and VTAM), and is entered in this parameter
as a 12-character value. The first character is always 0.
The second character is the physical unit type of the
host. The last 10 characters are host dependent.

In SNA, a command used to start a session on a physical unit.
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

For ACF/NCP/VTAM, the last 10 characters are in the
form 000000XXXX, where XXXX can be in the range
0000 through FFFF. The AS/400 system will allow a
nonzero value, to be specified in the third character of
the SSCPID, to have a special meaning. If an ACTPU
request is received from a host over an SDLC switched
line and no controller is varied on that has a matching
SSCPID, the AS/400 system will determine if there is
one or more host controllers varied on that have a
nonzero value in the third character of its SSCPID. If an
available host controller is found that has the line
description that the ACTPU was received on in its
switched line list (SWTLINLST), then the connection will
be established using that host controller. This allows the
AS/400 system to attach to a host remote system
without matching the received SSCPID.

|
|
|
|
|

If more than one host controller is varied on that has its
SSCPID configured in this manner, then these controllers and attached devices should be created with identical attributes because the choice of a host controller on
a received ACTPU will be random.

|

Notes:

|
|
|
|
|
|
|

1. If the SSCPID specified for a host controller has its
first 3 characters set to 050, then it is always used
to verify that the received SSCPID matches. If they
do not match, the connection is not established. If
no SSCPID is specified (for other than SDLC
switched lines), then no SSCP verification is performed.

|
|
|
|

2. For more information on how the SSCPID parameter, together with the RMTNETID and
RMTCPNAME parameters are used during XID
exchange, see “XID Exchange” on page 8-17.

|
|
|
|
|

3. The SSCPID is shown in decimal by the host controller. The SSCPID is shown in hexadecimal on the
AS/400 system. See Appendix E, Conversions, for
examples on how to convert a decimal number to a
hexadecimal number.

|

Notes for APPC Controller Descriptions:

|
|
|
|
|

1. If the remote system does not request an ACTPU
request in its XID, the AS/400 system sends an
ACTPU request to the remote system only if this
parameter is specified in the APPC controller
description.

|
|
|
|

2. If the remote system is dependent on the SSCPID
that is received on the ACTPU request to establish
the connection, then this SSCPID value must be
coordinated with the remote system.

|
|
|
|

3. Some remote systems must receive an ACTPU
request to forward alerts to the AS/400 system. For
more information on alerts, see the Alerts Support
book.

|
|

4. Not all remote systems support receiving ACTPU
requests on APPC connections.
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| Remote network identifier (RMTNETID)
|
The name of the remote network in which the adjacent
|
control point resides. This network identifier must match
|
the remote system’s network identifier. The remote
|
network identifier can be seen on the remote system
|
with the DSPNETA command. Also see the definition for
|
the remote control-point name (RMTCPNAME) param|
eter.
|
|
|
|
|
|
|

remote-network id:Specifies the remote network identifier. This identifier may be up to 8 alphanumeric characters in length. The first character must be uppercase A
through Z, or special character $, #, or @ followed by 0
through 9, A through Z, $, #, or @. Plus signs (+),
periods (.), underscores (_), or embedded blanks are not
allowed, but trailing blanks are allowed.

|
|
|
|
|
|

*NETATR:The remote network identifier is taken from
the LCLNETID parameter in the network attributes,
which are retrieved when the controller description is
varied on. Refer to the “Change Network Attributes
(CHGNETA) Command” on page 4-1 for a description of
the command.

|
|
|
|
|
|

*NONE:The network has no name. This is only valid if
APPN(*NO) is specified for the controller description, or
if MDLCTL(*YES) is specified for the controller
description. For more information on how model controller descriptions are used, see “Model Controller
Considerations” on page 7-4.

|
|

*ANY:The system dynamically determines the remote
system’s network identifier.

| Remote control-point name (RMTCPNAME)
|
The name of the remote control point. This control-point
|
name must match the remote system’s local control|
point name. The remote control-point name can be seen
|
on the remote system with the DSPNETA command.
|
|
|
|
|
|
|

remote-cp name:Specifies the remote control-point
name. This name may be up to 8 alphanumeric characters in length. The first character must be uppercase A
through Z, or special character $, #, or @ followed by 0
through 9, A through Z, $, #, or @. Plus signs (+),
periods (.), underscores (_), or embedded blanks are not
allowed, but trailing blanks are allowed.

|
|
|
|

*NONE:The control point has no name. This can be
specified on the Change Controller Description (APPC)
(CHGCTLAPPC) and the Change Controller Description
(Host) (CHGCTLHOST) commands.

|
|

*ANY:The system dynamically determines the remote
system’s control- point name.

| RMTNETID and RMTCPNAME considerations
|
The RMTNETID and RMTCPNAME parameters describe
|
the network identifier and adjacent control-point name of
|
the adjacent system.
|
|
|
|

The *ANY value must be specified for the RMTCPNAME
if RMTNETID(*ANY) is specified. However, you can
specify the RMTNETID as a different value if
RMTCPNAME(*ANY) is specified.

|
|
|
|

The RMTCPNAME parameter is required, unless
MDLCTL(*YES) is specified. If MDLCTL(*YES) is specified, then *ANY cannot be specified as a parameter for
either RMTCPNAME or RMTNETID.

|
|
|
|
|

2. RMTCPNAME(*ANY) may not be specified if any of
the following is true:

Whenever the RMTNETID and RMTCPNAME parameters are specified, the received exchange identifier is validated to ensure that values specified here match the
values received from the adjacent controller.

|
|
|

 LINKTYPE is *IDLC, SWITCHED is *YES, and
the adjacent link station (ADJLNKSTN) is not
specified

Notes:

|
|

 LINKTYPE is *SDLC, SWITCHED is *YES, and
ADJLNKSTN is not specified

|

 SHM is *YES and ADJLNKSTN is not specified

|

 NODETYPE is *LENNODE

1. This verification does not occur if
RMTCPNAME(*ANY) and RMTNETID(*ANY) are
specified. However, if RMTNETID is not *ANY and
RMTCPNAME is *ANY, then the system does verify
that the RMTNETID value matches the value
received from the adjacent controller.

|
|
|
|
|
|
|
|
|
|
|

2. This verification does not occur if the local AS/400
system specifies APPN(*YES) and the adjacent
system is a low-entry networking node,
NODETYPE(*LENNODE). However, the remote
network ID and the remote control-point name are
needed so that directory entries made through the
location lists (CRTCFGL command) can be associated with a particular controller. The names are not
used for exchange identification, but are used for
directory and routing control by the AS/400 system’s
APPN support.

|
|
|
|

3. If the remote system is a low-entry networking node,
NODETYPE(*LENNODE), then there can only be
one controller varied on with any given remote
network ID and remote control-point name.

|
|
|
|
|
|
|

If the adjacent controller is an AS/400 system, the
RMTNETID and RMTCPNAME parameters specified in
the controller description must match those specified on
the remote system for the local network identifier
(LCLNETID) and the local control-point name
(LCLCPNAME) specified on the Change Network Attributes (CHGNETA) command.

|
|

The RMTNETID and RMTCPNAME values should be
specified if APPN(*NO) is specified and when:

|
|
|

 The connection to the adjacent APPC controller is
over an SDLC switched line and that controller does
not send an exchange ID number; or

|
|
|
|

 The connection to an adjacent host controller is over
an SDLC switched line and that host does not
provide a systems services control-point identifier on
the activate physical unit (ACTPU) command.

|
|
|
|
|
|

trollers to share the same line description and still
be able to uniquely identify a controller.

|
|

|
|
|
|
|
|

|

|
|

Notes:

|
|
|
|

For more information on how the RMTCPNAME parameter is used with the RMTNETID, ADJLNKSTN,
EXCHID, and SSCPID parameters during XID exchange,
see “XID Exchange” on page 8-17.

| Adjacent Link Station (ADJLNKSTN)
|
The adjacent link station (ADJLNKSTN) parameter spec|
ifies the link station name of the adjacent system. This
|
parameter is allowed only on host controller descriptions.
|
|
|
|

*NONE:No adjacent link station name is specified. If the
local system receives an adjacent link station name on
the XID from the host system, the adjacent link station
name is not verified.

|
|
|
|
|
|
|

adjacent link station:Specifies the name of the adjacent
link station. This name may be up to 8 alphanumeric
characters in length. The first character must be uppercase A through Z, or special character $, #, or @ followed by 0 through 9, A through Z, $, #, or @. Plus
signs (+), periods (.), underscores (_), or embedded
blanks are not allowed, but trailing blanks are allowed.

|
|
|
|
|
|
|
|
|
|
|
|

*ANY:If an exchange identifier (XID) is received from a
host system over an SDLC or IDLC switched line and no
controller is varied on that has a matching ADJLNKSTN
parameter, the AS/400 system determines if one or more
host controllers are varied on that have *ANY configured
for the ADJLNKSTN parameter. If the line description
that the XID was received on is found in the switchedline list of an available host controller description, then
the connection is established using that host controller.
This allows the AS/400 system to attach to a host
remote system without matching the adjacent link station
parameter.

|
|
|
|
|

If more than one host controller is varied on that has its
adjacent link station name configured in this manner,
these controllers and attached devices must be created
with identical attributes. This is because the choice of a
host controller on a received XID is random.

1. When the local system places an outgoing call on
an SDLC switched line, the local system does not
send the exchange identifier (specified in the line
description) if APPN(*YES) is specified for the
remote controller and the remote system is not a
low-entry networking node. This allows multiple con-

Chapter 4. Configuring APPN

4-11

|

Notes:

|
|
|
|

1. The adjacent link station parameter is valid only
when the SWITCHED parameter is *YES and the
LINKTYPE parameter is specified as either *SDLC
or *IDLC.

|
|
|
|
|

2. The adjacent link station parameter should match
the name of the physical unit (PU) as specified in
the PU macro statement in the switched major node
definition configured on the host system. This name
is sent by the host system during the XID exchange.

|
|
|

3. The adjacent link station name is required when the
RMTCPNAME parameter is specified as *ANY and
the controller is used for switched SDLC or IDLC.

|
|
|

4. Use the ADJLNKSTN parameter only if connecting
to a host system with VTAM Version 4 Release 1
and NCP Version 6 Release 2 or later.

| Exchange identifier (EXCHID)
|
The exchange identifier of this controller. Defined only
|
on the CRTCTLAPPC command.
|
|
|

exchange-identifier:Specify the hexadecimal value, 8
digits long (using the hexadecimal digits 0 through F)
that identifies this controller.

|
|
|

The 8-digit hexadecimal value used to identify the
remote control point during exchange identifier processing.

|

This parameter is required for an SDLC switched line if:

|
|
|

 APPN(*YES) has been specified and the remote
system is a low-entry networking end node
(NODETYPE(*LENNODE)); or

|
|
|

 APPN(*NO) has been specified and no remote
control-point name (RMTCPNAME) has been specified.

|
|
|
|

For line types other than SDLC switched, this parameter
is optional because the initial identification of the adjacent system will have already been made, using the
network address, prior to exchange identifier processing.

|

Notes:

|
|
|
|
|

1. If an EXCHID is specified, it is always used to verify
that the received exchange identifier matches. If
they do not match, the connection is not established. If no EXCHID is specified, then no exchange
identifier verification is performed.

|
|
|
|

2. For more information on how the EXCHID parameter, together with the RMTNETID and
RMTCPNAME parameters are used during XID
exchange, see “XID Exchange” on page 8-17.

|
|
|

The value is specified as yyyxxxxx, where yyy is the
block number of the remote system and xxxxx is the
identifier of the remote system.

|
|

The System/36 uses a block number of '03E'. A
System/38 uses a block number of '022'. The AS/400
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|
|
|
|
|
|
|

system uses a block number of '056'. There are certain
products that do not send an EXCHID number on their
XID (such as a personal computer with PC Support/400).
In these cases, this parameter should not be specified.
The identifier is specified in the line description and can
be defined when the line description is created or automatically created by the system.

|
|
|
|

When the controller is connected through an SDLC
switched line, this parameter, combined with the station
address (STNADR) must be unique among all the other
controllers on an SDLC switched line except:

|
|
|

 The APPC controller is defined with APPN(*YES,)
and the remote system type (NODETYPE) is not
*LENNODE.

|
|
|
|

 The APPC controller description has APPN(*NO)
specified, but a remote network ID (RMTNETID) and
remote control-point name (RMTCPNAME) have
been specified.

| Switched disconnect (SWTDSC)
|
Valid only if *YES is specified for the SWITCHED
|
parameter or for the SNBU parameter, or if the
|
LINKTYPE is *LAN. These parameters are also specified
|
in the controller description.
|
|
|
|
|
|

*YES:The switched connection is dropped when the last
session is unbound. Specify *YES to automatically disconnect from the adjacent system when there are no
end point (synchronous conversations) or intermediate
sessions active on the link. *YES may not be specified if
MINSWTSTS(*VRYON) has been specified.

|
|

*NO:This switched connection is not dropped when the
last session is unbound.

|
|
|
|

Note: To control the switched disconnect function on a
host system, the DISCNT parameter on the
GROUP macroinstruction in the NCP/VTAM definition may be used.

|
|

See “Switched Line Considerations” on page 8-9 for
more information.

| APPN control-point session support (CPSSN)
|
Specify whether this controller supports control-point-to|
control-point sessions. This parameter is valid only when
|
the node type parameter is specified as *ENDNODE,
|
*NETNODE, or *CALC.
|
|

*YES:This value means that this controller supports
control-point-to-control-point sessions.

|
|

*NO:This value means that this controller does not
support control-point-to-control-point sessions.

|
|
|
|

Note: If a network node is adjacent to one or more
network nodes, it must have an active controlpoint-to-control-point session with at least one of
the adjacent network nodes.

|
|
|

Refer to “Control-Point-to-Control-Point Session” on
page 8-15 for information on how this value can affect a
switched-line environment.

|
|
|

Refer to “Creating an APPN Remote Location List” on
page 4-5 for more information on how this value can
affect the need for a remote location list entry.

| APPN node type (NODETYPE)
|
Specify the type of node being defined by this controller
|
description.
|
|

See “Node Type 2.1 Nodes” on page 2-3 for a
description of the node types.

|
|

*ENDNODE:The remote node is an end node in an
APPN network.

|
|
|
|
|
|
|
|

*CALC:AS/400 APPN support attempts to determine the
remote system node type during the exchange identification processing. This option is only allowed to determine
whether a remote system is an APPN network node or
an APPN end node. This decision is made during the
exchange identification processing. If the remote system
is a low-entry networking node, you cannot specify
*CALC.

|
|

*NETNODE:The remote node is a network node in an
APPN network.

|
|

*LENNODE:The remote node is a low-entry networking
node in an APPN network.

|
|

Products that should be configured as either
*NETNODE, *ENDNODE, or *CALC are:

|
|
|

 AS/400 system that has its controller description
configured as APPN(*YES) (all values are possible
for the NODETYPE parameter)

|
|
|

 System/36 that is using an APPN subsystem
member (*NETNODE or *CALC is possible for the
NODETYPE parameter)

|
|
|

 A personal computer using PC Support/400
(*ENDNODE or *CALC is possible for the
NODETYPE parameter)

|
|

 3174 subsystem control unit (all values are possible
for the NODETYPE parameter)

|
|
|

 Distributed Processing Programming Executive
(DPPX) (*NETNODE or *CALC is possible for the
NODETYPE parameter)

|
|
|

 A personal computer running networking services
(all values are possible for the NODETYPE parameter)

|
|
|
|
|
|
|
|

If the remote system is an AS/400 system that is using a
controller that indicates APPN(*YES), then the
NODETYPE parameter should be set to the NODETYPE
parameter specified in the CHGNETA command on the
remote system. If the remote system is an AS/400
system that is using a controller that indicates
APPN(*NO), then the NODETYPE parameter must be
set to *LENNODE.

|

Notes:

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1. An AS/400 system that has its controller description
configured as APPN (*NO) can connect to another
AS/400 system without the controller description that
indicates NODETYPE(*LENNODE). The AS/400
configured as APPN(*NO) sends its network identifier and control-point name in the XID. However, in
the XID, the AS/400 system configured as
APPN(*NO) indicates that it does not support parallel transmission groups. If parallel connections
(multiple controller descriptions) are required
between an AS/400 system and another AS/400
system that specifies APPN(*NO) in its controller
description, then the user must configure the controllers with NODETYPE(*LENNODE) and have separate RMTCPNAME parameters specified for each
controller description. This allows the AS/400 APPN
support to treat each controller description as a separate remote system.

|
|
|
|
|

2. When the IBM personal computer is running
APPC/PC running the DOS operating system, it
must be configured as a *LENNODE over SDLC
connections and may be configured as either a
*LENNODE or *ENDNODE over LAN connections.

|
|
|

3. When the IBM personal computer is running
OS2/EE it may be configured as a *LENNODE or
*ENDNODE over all types of connections.

|
|
|

If the adjacent system being defined is a low-entry networking node, you must specify
NODETYPE(*LENNODE).

|
|
|
|
|
|

If the adjacent system is not a low-entry networking
node, this value is used for switched line processing
along with the transmission group number
(TMSGRPNBR) parameter. See “Switched Line
Considerations” on page 8-9 for information on how this
value affects a switched-line environment.

| APPN/HPR capable (HPR)
|
Specifies whether the local system can use APPN high|
performance routing (HPR) when communicating with
|
this controller.
|
|
|
|
|
|
|

Note: If HPR is enabled for this controller, the value of
the MAXFRAME parameter of the associated line
description and this controller description must
be greater than or equal to 768. Otherwise, HPR
cannot be enabled over this connection. For
more information, refer to “Factors That Influence
HPR Link Support” on page 10-11.

|
|

*YES:The local system can use HPR, and HPR flows
can proceed over the link defined by this controller.

|
|

*NO:The local system cannot use HPR, and HPR flows
cannot proceed over the link defined by this controller.

| HPR path switching (HPRPTHSWT)
|
Specifies whether an attempt is made to switch paths of
|
HPR connections associated with this controller at the
|
time the controller is varied off. If a path switch is not
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|
|

attempted or if there are no other available paths, jobs
associated with the HPR connections are ended.

|
|
|
|

*NO:When this controller is varied off, the path is not
switched for HPR connections associated with this controller. Jobs associated with HPR connections are
ended.

|
|
|

*YES:When this controller is varied off, an attempt to
switch paths of HPR connections associated with this
controller is made.

| APPN transmission group number (TMSGRPNBR)
|
Specify the value to be used by the APPN support for
|
transmission group negotiation with the remote system.

| Minimum switched status (MINSWTSTS)
|
This parameter specifies the minimum status of the
|
switched connection that APPN will consider as a con|
troller available for routing. This parameter may only be
|
specified if APPN(*YES) is specified and the controller is
|
switched. This parameter may be changed using the
|
CHGCTLAPPC command or CHGCTLHOST command
|
when the controller is varied off.
|
|
|

*VRYONPND:APPN considers the controller available
for routing if the status is vary on pending, varied on, or
active.
*VRYON:APPN considers the controller available for
routing only if the status is varied on or active. If this
option is specified, then SWTDSC(*NO) must also be
specified.

|
|

1:A value of 1 is used for the transmission group
number.

|
|
|
|

|
|
|
|
|

*CALC:The AS/400 system determines the value for the
transmission group number. *CALC should be specified
if the transmission group number on the remote system
is unknown, or if you want the AS/400 system to
manage the transmission group number selection.

|
|
|
|
|

If MINSWTSTS(*VRYONPND) is specified, then the controller description is considered available for routing
requests when the controller is in varied on pending
status (provided a TG number has already been configured or negotiated with the adjacent system).

|
|

transmission-group-number:Specify a value from 1 to 20
for the transmission group number.

|
|
|

If you specify *CALC, the value used is from 21 through
239. If you specify a number (from 1 through 20), the
same number must be specified at the adjacent system.

|
|
|
|
|
|

Note: If the adjacent system is a System/36, you can
specify any number from 1 through 20 because
the System/36 allows only one transmission
group between adjacent systems and will accept
any transmission group number specified by the
local AS/400 system.

|
|
|
|
|

If the remote system is an AS/400 system, and a transmission group number is specified in this controller
description, then the same transmission group number
should be specified in the controller description on the
remote system.

|
|
|
|
|
|
|
|
|
|
|
|
|

If MINSWTSTS(*VRYON) is specified, then the system
treats this connection differently. If INLCNN(*DIAL) is
specified, then when the controller description is varied
on or when recovery is activated for the controller, this
system attempts to call the other system. The controller
description is not considered eligible for APPN routing
until the other system has been contacted. If the connection is broken, the TG is marked as inactive. This
support allows the connection to stay active anytime the
controllers on both systems are varied on. If both
systems are configured as INLCNN(*DIAL), then the
system that varied on its controller last causes the connection to be made.

|
|
|
|
|
|
|
|
|
|
|

This parameter is negotiated with the adjacent system
and, if the value specified here does not match the value
specified at the remote system, the transmission group
number used can be different. If there are parallel transmission groups, this could cause the vary on of the controller to fail because a parallel transmission group may
already be active with the same configured or negotiated
transmission group number on another line. For more
information on use of this parameter with parallel transmission groups, see “Parallel Transmission Groups” on
page 8-16.

|
|
|
|
|
|

Note: See “Switched Line Considerations” on page 8-9
for information on the use of this value in a
switched-line environment. The choice of using
*CALC or an explicit transmission group number
has a significant effect in an APPN switched-line
environment.
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| Model controller (MDLCTL)
|
Indicates whether this controller description is a model
|
for automatically created controller descriptions. This
|
parameter may only be specified if APPN(*YES) is spec|
ified and the link type (LINKTYPE) for the controller
|
description is *LAN. This parameter is defined only on
|
the CRTCTLAPPC command and the CHGCTLAPPC
|
command.
|

*NO:This controller is not a model controller.

|
|
|
|

*YES:This controller description is a model for all automatically created controller descriptions associated with
the single line description listed in this controller
description’s switched line list (SWTLINLST parameter).

|
|

For more information on the use of model controllers,
see “Automatic Configuration on LANs” on page 7-1.

| Connection network network ID (CNNNETID)
|
Indicates the connection network network identifier. If a
|
value (other than *NONE) is supplied, then this controller
|
description represents this connection to the connection
|
network. It has the same values and default as the
|
RMTNETID parameter. This parameter is defined only
|
on the CRTCTLAPPC command and the CHGCTLAPPC
|
command. This parameter is optional and may only be

|
|

specified if MDLCTL(*YES) is specified. See the
RMTNETID parameter on page 4-10.

| Connection network CP name (CNNCPNAME)
|
Indicates the connection network control-point name.
|
This parameter is defined only on the CRTCTLAPPC
|
command and the CHGCTLAPPC command. This
|
parameter may only be specified if MDLCTL(*YES) is
|
specified. This parameter is optional.
|
|
|
|
|
|
|
|
|
|
|
|

If this parameter and a CNNNETID value (other than
*NONE) is supplied, then this controller description
represents this connection to the connection network.
Varying on of this controller description causes a
topology database entry to be added to represent this
connection to the connection network. These names are
shown as a virtual node, the origin of a TG entry, or the
destination of a TG entry using the DSPAPPNINF
command. The controller description name is associated
with the connection network TG entry. This parameter
can be changed when the controller description is varied
off.

|
|
|

This parameter has the same values and default as the
RMTCPNAME parameter (including *NONE). See the
RMTCPNAME parameter on page 4-10.

|
|

For advanced considerations, see “Connection Network
Support” on page 7-5.

| Control owner (CTLOWN)
|
Indicates whether this controller description was auto|
matically created by the system. To change a controller
|
description, this parameter must be set to *USER. This
|
parameter is shown only on the CHGCTLAPPC
|
command.
|
|
|
|
|
|

If a controller description is automatically created by the
system, the control owner can be changed to *USER
using this parameter on the CHGCTLAPPC command.
This parameter can be changed when the controller
description is varied off. A controller description cannot
be changed from *USER to *SYS.

| Disconnect timer (DSCTMR)
|
Specifies the timers used for dropping the connection on
|
a switched line when there are no active sessions on the
|
controller. This parameter can only be used when
|
SWTDSC(*YES) is specified in the controller description.
|
|
|

Two values can be specified for this parameter: the
minimum connect timer and the disconnection delay
timer.

|
|
|
|
|

Minimum connect timer
The minimum connect timer specifies the minimum
length of time the system keeps the connection
active. This timer starts when the connection is
established.

|

170:The default is 170 seconds.

|
|

Number of seconds:Specify the number of
seconds 0 through 65 535.

|
|
|
|
|
|
|
|
|
|
|

Note: A special value of 0 indicates that a session
needs to be established and then ended
before the connection drops. If you do not
want the line to drop, specify *NO for the
SWTDSC parameter.
Disconnection delay timer
The disconnection delay timer specifies the length of
time the system waits before attempting to drop the
connection on the switched line when the last active
session on the controller ends and the minimum
connect timer has expired.

|

30:The default is 30 seconds.

|
|

Number of seconds:Specify the number of
seconds 0 through 65 535.

|
|

You can change this parameter using the
CHGCTLAPPC or CHGCTLHOST command.

|
|

See “Automatic Disconnect of a Switched Line” on
page 8-10 for more information.

| User-defined Values (USRDFN1, USRDFN2, USRDFN3)
|
The user can define link characteristics in a controller
|
description. These values override the line description
|
values for the time that the controller is varied on. This
|
way, the user can specify different characteristics, which
|
affect routing for different controllers that share the same
|
line.
|
|
|

The user-defined values specified in a controller
description override what has been specified on the line
description.

| User-defined value 1 (USRDFN1)
|
Specifies the first of three user-definable fields. This field
|
is used to describe any unique characteristics of the line
|
that you want control over.
|
|

*LIND:The system uses the value from the line
description.

|

user-defined-1:Specify a value from 0 to 255.

| User-defined value 2 (USRDFN2)
|
Specifies the second of three user-definable fields. This
|
field is used to describe any unique characteristics of the
|
line that you want control over.
|
|

*LIND:The system uses the value from the line
description.

|

user-defined-2:Specify a value from 0 to 255.

| User-defined value 3 (USRDFN3)
|
Specifies the third of three user-definable fields. This
|
field is used to describe any unique characteristics of the
|
line that you want control over.
|
|

*LIND:The system uses the value from the line
description.

|

user-defined-3:Specify a value from 0 to 255.

|
|
|

For more information on user-defined values for line
descriptions, see “Line Description Parameters for APPN
Only” on page 4-7.
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| Automatic Delete of APPN Devices (AUTDLTDEV)
|
Specifies the number of minutes an automatically
|
created device can remain in an idle state (when there
|
are no active conversations on that device). When the
|
time expires, the system automatically varies off and
|
deletes the device description.
|
|
|

1440:The system will automatically vary off and delete
the automatically configured, idle device descriptions
after 1440 minutes (24 hours).

|
|
|
|

wait-time:Specifies the number of minutes to wait before
deleting the automatically configured, idle device
descriptions for this controller. Valid values range from 1
to 10 000 minutes.

|
|

*NO:The system will not automatically delete or vary off
the automatically configured, idle device descriptions.

|

Notes:

|
|
|
|
|
|

1. If an automatically created device description has
been changed, it is no longer considered automatically created and cannot be automatically deleted.
If a device can be automatically deleted, Yes is
specified in the Automatically created field on the
Display Device Description display.

|
|
|

2. If a device is used for a control-point session or for
Management Services, the device is not automatically deleted.

|
|

3. If the device is the only one attached to a controller,
the device is not automatically deleted.

|
|
|
|

4. Setting the Autocreate device parameter to *ALL or
*NONE on the change or create controller
description commands has no effect on APPC controllers configured for APPN.

Device Descriptions
The device description describes the characteristics of the
logical connection between two locations (the local location
and the remote location) in the network. The device
descriptions exist only at the end points (the local location
and the remote location) of a session. There are no device
descriptions for intermediate sessions at a network node.
You must create a device description if you are running to
the host as a dependent LU or if creating APPN(*NO) device
descriptions. APPN will automatically create a device
description if:
 A request is issued by an application program for a
session between the local location and a remote location
that is found in the APPN network, and a device
description with the specified location names does not
exist for the controller description chosen for this session
route.
 A BIND request is received from the network for a
location on this system, and a corresponding device
description does not exist on the controller description
on which the BIND was received.
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The device description is built by the AS/400 system using
the information defined in the network attributes, the associated mode description, the location list, and the application
program. The name of the device description created will be
the same as the remote location name. If a device
description with that name already exists on the system, then
the name used is the remote location name with two additional characters added (for uniqueness).
The characters added will be from the set 0 through 9 and A
through Z. If the system is unable to create a unique name
by using the remote location name, the system will create a
random name that is not currently being used on the system.
Once created and varied on, these device descriptions are
like any other device description on the system. They can be
automatically varied off and deleted by the APPN support, if
AUTDLTDEV(*YES) is specified on the controller description
and if the device is eligible to be deleted.
Notes:
1. If an automatically created device description has been
changed, it is no longer considered automatically created
and cannot be automatically deleted. If a device can be
automatically deleted, YES is specified in the Automatically created field on the Display Device Description
display.
2. When a device description is automatically created by
the system, the Text field is set to read Automatically
created by QLUS.
A device description that is automatically created is also
automatically varied on.
Note: If an existing device description can be used but it is
not varied on, the device description will be automatically varied on.

Create Device Description APPC (CRTDEVAPPC):
The Create Device Description (APPC) (CRTDEVAPPC)
command creates a device description for an APPC device.
The parameters for the CRTDEVAPPC command are:
Device description name (DEVD)
The name assigned to the device description.

device-description name:Specify the device description
name.
The name you give the device and its description must
follow the AS/400 system naming conventions, but it can
be as descriptive as you choose. Examples: NYCS36
and CUSINQ.
Remote location name (RMTLOCNAME)
Specify the name of the remote location associated with
this remote device.

remote-location name:Specify the name of the remote
location. The first character must be uppercase A
through Z, or special character $, #, or @ followed by 0
through 9, A through Z, $, #, or @. Plus signs (+),

periods (.), underscores (_), or embedded blanks are not
allowed, but trailing blanks are allowed.
This name is required and is used along with the remote
network ID to define the location to the AS/400 APPN
support.
All local location and remote location name pairs defined
for a controller must be unique. This name must match
the local location name specified in the remote system’s
configuration definition.
If the remote system is:
 An AS/400 system not using APPN (APPN(*NO)
specified in the controller and device descriptions),
the name must match the value specified for the
LCLLOCNAME parameter in the remote AS/400
system’s device description.
 An AS/400 system using APPN (APPN(*YES) specified for the controller and device descriptions), the
name must match a local location name specified in
the local configuration list (defined by the CRTCFGL
command), the default local location name (defined
by the CHGNETA command), or the local controlpoint name.
Refer to “Creating an APPN Remote Location List” on
page 4-5 for more information on how this value can
affect the need for a remote location list entry.
Local location name (LCLLOCNAME)
The name which, when combined with the local network
ID, identifies your local system to a remote system.
*NETATR:The default local location name, as defined by
the network attributes (which can be changed by using
the CHGNETA command), is used for the local location
name. See the “Change Network Attributes (CHGNETA)
Command” on page 4-1 for information on the network
attributes.

local-location name:Specify the name (8 characters
maximum) by which the local system is known to the
remote system. The first character must be uppercase A
through Z, or special character $, #, or @ followed by 0
through 9, A through Z, $, #, or @. Plus signs (+),
periods (.), underscores (_), or embedded blanks are not
allowed, but trailing blanks are allowed.
Your location is considered the local location. This name
is also used by the remote locations to identify your
location. This name must match one of the remote
location names specified on the remote system’s configuration definition.
If the remote system is:
 An AS/400 system not using APPN (APPN(*NO)
specified for the controller and device descriptions),
the name must match the value specified for the
RMTLOCNAME parameter in the remote system’s
device description.
 An AS/400 system using APPN (APPN(*YES) specified for the controller and device descriptions), the

local location can match a value specified as a
remote location name (RMTLOCNAME) in the
remote system’s APPN remote location list.
However, because you need not define remote
locations on an AS/400 system using APPN, your
system’s local location name does not need to be
defined as a remote location name on a remote
AS/400 system. See “Creating an APPN Remote
Location List” on page 4-5 for information on remote
location lists and when remote location names need
to be defined.
This name appears in system messages at both the
local and remote systems to help associate messages
with a particular location.
Remote network identifier (RMTNETID)
The name of the remote network in which the location
resides.
*NETATR:The remote network identifier is taken from
the network attributes.
*NONE:The remote network has no identifier.

remote-network ID:Specify the 8-character remote
network ID. The first character must be uppercase A
through Z, or special character $, #, or @ followed by 0
through 9, A through Z, $, #, or @. Plus signs (+),
periods (.), underscores (_), or embedded blanks are not
allowed, but trailing blanks are allowed.
If the remote system is an AS/400 system, this ID must
match the value specified for the LCLNETID parameter
in the remote system’s network attributes.
Mode name (MODE)
Specifies the name that is to be used by both ends of
the data link to refer to a group of sessions between the
local and remote locations with the same characteristics.
A maximum of 14 mode names can be specified.
Notes:
1. For a device description that is attached to a controller description and configured with APPN(*NO), a
maximum of 14 modes can be specified.
2. For a configuration with the controller description
configured with APPN(*YES), a maximum of 14
modes can be specified for a local location and
remote location pair.
3. If the single session location parameter (SNGSSN)
specifies *YES, then a maximum of one mode name
can be specified.
*NETATR:The mode name is specified in the network
attributes. See the “Change Network Attributes
(CHGNETA) Command” on page 4-1 for a description of
the network attributes.

mode name:Specify the 8 character mode name for this
mode entry. The first character must be uppercase A
through Z, or special character $, #, or @ and cannot
contain blanks, plus signs (+), periods (.), or underscores
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(_). The mode name cannot be CPSVCMG or
SNASVCMG; these mode names are reserved for
system use. A maximum of 14 mode names can be
specified. Using a mode name of BLANK specifies that
the name will be represented in the network as 8 blanks.
Note: If APPN(*YES) and LOCADR(00) are specified
for this device description, no modes should be
added to the device description. The APPN
support will automatically add modes to the
device when a session establishment request is
received on a mode currently not attached to the
device.
The mode name is specified on the mode parameter of
the device description, if the device is configured for a
dependent location and APPN(*NO).
Use APPN function (APPN)
Specifies whether this device will be used in an APPN
network.
*YES:Networking is used and dynamic definition of
resources is allowed.
*NO:Networking is not used. No mode names will be
added to the devices automatically. The user must add
all mode names to the device manually.
The value specified here must match the value specified
for the APPN parameter in the associated controller
description.
Local location address (LOCADR)
Specifies the address assigned to this location.
00:The default address is hex 00.

local-location address:Specify the two hexadecimal character address for this location. Valid location addresses
are from hex 00 through hex FF. Addresses other than
hex 00 must be unique for all devices attached to the
same host controller. Multiple devices can be defined
with an address of hex 00.
When the APPC device being defined is attached to an
APPC controller, specify hex 00 for the location address.
When the APPC device is attached to a host controller,
specify this parameter as follows:
 If the local location is dependent on the host system
to send an activation command before sessions can
be established, specify a value other than hex 00.
This indicates that the dependent local location
cannot send session activation requests to the host
system and that a session limit of 1 is enforced for
this device description. In this case, the SNGSSN
parameter must be specified as *YES.
 If either the local or remote location can establish
the sessions, meaning that the locations are independent, specify a value of 00.
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Notes:
1. If a value other than 00 is specified for LOCADR
and APPN(*YES) is specified, then only one device
can be varied on for a specific RMTLOCNAME,
LCLLOCNAME, and RMTNETID on the system at a
time.
2. For host systems, only VTAM Version 3, Release 2
and ACF/NCP Version 4, Release 3 (or later) can
support independent locations.
Single session location (SNGSSN)
Specify whether communications with the remote
location is limited to one session.
*NO:Multiple sessions over one or more attached modes
are allowed. Refer to the CRTMODD command for information concerning session limits.
*YES:
 This device description is for a single session
remote location and is limited to a maximum session
limit of 1.
 If *YES is specified, the maximum number of conversations can also be specified. The number of
conversations specified can be any number from 1
through 512. The default is 10. *YES may be
required by the remote system with which you are
communicating. For example, 5520 and
Displaywriter, which are single session locations,
both require that *YES be specified.
Locally controlled sessions (LCLCTLSSN)
Specifies if the single session is locally or remotely controlled. Valid only if SNGSSN(*YES) is specified.
*NO:The single session is controlled by the remote
location.
*YES:The single session is controlled by this local
location.
Preestablished session (PREESTSSN)
Indicates whether the single session is to be established
when the connection with the remote system is established. Valid only if SNGSSN(*YES) and
LCLCTLSSN(*YES) are specified.
*NO:Do not establish the session when the connection is
made.
*YES:The single session is established at connection
time.
Location password (LOCPWD)
Specifies the use of a password to validate session
establishment.
This parameter is not applicable if APPN(*YES) and
LOCADR(00) are specified. In this case, the information
is obtained from the APPN remote location configuration
list.

When password validation is required and specified by
this parameter, you must enter the password value in
hexadecimal notation.
*NONE:No password is required to validate a session
activation request.

location-password:The system password you specify to
validate session establishment. You must enter the value
as the hexadecimal equivalent of the password characters; therefore, an even number of characters must be
specified. The parameter value must be any combination
of 0 through 9, A through F. A maximum of 16 characters can be entered, providing an 8-byte password.
Refer to Security Considerations to create a random
hexadecimal password.
For example, the password B1 would be entered as
C2F1 (hexadecimal representation of the EBCDIC characters) as the value for this parameter.
See Security Considerations for additional information on
APPC/APPN security.
Secure location (SECURELOC)
This parameter is not applicable if APPN(*YES) and
LOCADR(00) are specified. In this case, the information
is obtained from the APPN remote location configuration
list.
Specify whether the local system allows the remote
system to verify user passwords and to send an already
verified indicator with the program start request.
*NO:Security validation by the remote location will not be
accepted.
*YES:Security validation by the remote location will be
accepted.
*VFYENCPWD:The remote system is not a secure
location. For SECURITY(SAME) conversations, the
remote system is not allowed to send the already verified indicator. On the remote system, passwords are
retrieved from the security manager. Passwords are then
encrypted and sent with allocate or evoke requests, to
be verified by the local system. If the remote system
does not support password protection then session
establishment will not be allowed. For remote systems
that support password protection, but do not support verification of encrypted passwords (VFYENCPWD), conversations will be treated as SECURITY(NONE).
See Security Considerations for additional information on
APPC/APPN security.

Mode Descriptions
The mode description describes the session characteristics
and number of sessions that will be used to negotiate the
allowed values between the local and remote locations. A
mode with the same name must exist at both end points (the
local location and the remote location) of a session. The
mode does not need to exist for an intermediate session

except at the network node server for a low-entry networking
node.
Important Information About System Names
Use caution when you use names with the special characters # ('7B'), $ ('5B'), and @ ('7C'). These special characters might not be on the remote system’s keyboard.
The use of these symbols should be limited to migration
and support of other systems that use a previous release
of the operating system. These characters should not be
used for newly created names. A previous release is
the last required release of the system, prior to the
current release, including any modifications that were not
required.
If you are using a national language keyboard that does
not have the #, $, or @ symbols, see the appendix on
national language keyboard types and the appendix on
code pages in the International Application Development
book.
The names that may be exchanged with remote systems
include the following:
 Network IDs
 Location names
 Mode names
 Class-of-service names
 Control-point names
 Connection network names
The following mode descriptions are shipped with the AS/400
system:
 BLANK, the default mode name specified in the network
attributes when the system is shipped. Using this mode
results in a mode name of 8 blanks (hex 40). This mode
is equivalent to the *BLANK session group name on a
System/36 and to the *BLANK mode name parameter of
the Add Device Mode Entry (ADDDEVMODE) command
on a System/38.
 #BATCH, a mode tailored for batch communications.
 #BATCHSC, which is the same as #BATCH except that
the associated class-of-service description requires a
data link security level of at least *PKTSWTNET (packetswitched network).
 #INTER, a mode tailored for interactive communications.
 #INTERSC, which is the same as #INTER except that
the associated class-of-service description requires a
data link security level of at least *PKTSWTNET,
(packet-switched network).
 QCASERVR, a mode tailored for use with the network
print server.
 QRMTWSC, a mode tailored for use with the 5494
remote work station controller.
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 QSPWTR, a mode used for advanced function printing.
See the Communications Configuration book for the values in
the IBM-supplied mode descriptions. Every local location on
your local system will use global mode limits to negotiate
session limits with every remote location. After session limit
negotiation, the limits are kept between each local location
and remote location.
Note: For a single session device, the values for the mode
parameters MAXSSN, MAXCNV, LCLCTLSSN, and
PREESTSSN are not used. The values for MAXSSN,
MAXCNV, LCLCTLSSN, and PREESTSSN come
from the device description for configurations not
using APPN and from the APPN remote location list
for configurations using APPN.

Create Mode Description (CRTMODD) Command:
The Create Mode Description (CRTMODD) command
creates a mode description. For a description of controlling
modes, see Chapter 5, Running APPN.
The parameters for the CRTMODD command are:
Mode description name (MODD)
Specifies the name of the mode being created. This
name may be up to 8 alphanumeric characters in length.
The first character must be uppercase A through Z, or
special character $, #, or @ followed by 0 through 9, A
through Z, $, #, or @. Plus signs (+), periods (.), underscores (_), or embedded blanks are not allowed, but
trailing blanks are allowed.

mode-name:Specify the mode name.
Note: When you specify BLANK it results in a mode
name of 8 blank characters.
The values CPSVCMG and SNASVCMG are reserved
for use by the system and cannot be specified here.
Class of service (COS)
Specifies the name of an existing class-of-service
description. This name may be up to 8 alphanumeric
characters in length. A class-of-service description is
created using the Create-Class-of Service Description
(CRTCOSD) command. The first character must be
uppercase A through Z, or special character $, #, or @
followed by 0 through 9, A through Z, $, #, or @. Plus
signs (+), periods (.), underscores (_), or embedded
blanks are not allowed, but trailing blanks are allowed.
#CONNECT:Specifies that the #CONNECT class-ofservice is to be used.
#BATCH:Specifies that the #BATCH class-of-service is
to be used.

class-of-service-name:Specify the class-of-service name.
For a description of the class of service and
IBM-supplied class-of-service descriptions, refer to
“Class-of-Service Descriptions” on page 4-24 and to
Appendix B, APPN Class of Service .
Maximum number of sessions (MAXSSN)
Specify the maximum number of sessions (1 through
512) that can be active at once for this mode.
8:The maximum number of active sessions allowed is 8.

maximum-number-of-sessions:Specify a value, 1 through
512, to specify the maximum number of sessions.
The value specified here should be at least as large as
the value specified for the locally controlled session
(LCLCTLSSN) parameter plus the number of locally controlled sessions specified at the remote system. When
the mode is started, the maximum number of sessions is
negotiated with the remote system, so the number of
sessions will be less than or equal to this value.
Note: For more information on the maximum number of
sessions see the ICF Programming book.
Maximum number of conversations (MAXCNV)
Specify the maximum number of conversations that can
be active at one time with the remote system that are
allowed by this mode.
8:A maximum of eight conversations is allowed.

maximum number of conversations:Specify a value, 1
through 512, to specify the maximum number of conversations.
A conversation is the temporary connection of a program
to a session, and can be either synchronous (both the
source and target system are communicating) or asynchronous (the source has completed and detached from
the session, but the target is still attached and has
access to all the data sent by the source program). The
value specified for MAXCNV is the sum of the synchronous and asynchronous conversations. The value specified here must be at least as large as the value specified
for the MAXSSN parameter.
Note: For a device description that is attached to a
controller description that specifies APPN(*NO),
the total conversation count for all modes
attached to that device description cannot
exceed 512.
Locally controlled sessions (LCLCTLSSN)
Specify the minimum number of sessions that need to
be established and controlled by this system for this
mode.

#INTER:Specifies that the #INTER class-of-service is to
be used.

4:A minimum of four sessions is used as locally controlled sessions for this mode entry.

#BATCHSC:Specifies that the #BATCHSC class-ofservice is to be used.

locally controlled sessions:Specify a value, 0 through
512, to specify the number of locally controlled sessions
to be used. The total must be less than or equal to the
value specified for the maximum number of sessions

#INTERSC:Specifies that the #INTERSC class-of-service
is to be used.
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active at the same time (MAXSSN) parameter. This
value must also be greater than or equal to the value
specified for the preestablished sessions (PREESTSSN)
parameter.
It is possible for the number of active sessions shown on
the Mode Status display to exceed the number specified
in this parameter if all locally controlled sessions are in
use.
Preestablished sessions (PREESTSSN)
Specifies the number (0 through 512) of concurrent sessions that are to be established when the mode is
started. Once the mode is started, additional sessions
may be established as needed.
0:No session is established when the connection is
made.

number of preestablished sessions:Specify a value, 0
through 512, to specify the maximum number of preestablished sessions that can be established when the
connection is made.
The value specified here must be less than or equal to
the value specified for the maximum number of locally
controlled sessions (LCLCTLSSN) parameter. If a
switched line is used, a value of zero allows the AS/400
system to automatically disconnect the line when there
are no active sessions (no synchronous conversations).
A value greater than zero keeps the line active until the
device is varied off. Refer to “Switched Line
Considerations” on page 8-9 for additional information
on switched line considerations.
Maximum inbound pacing value (MAXINPAC)
Specifies the maximum SNA pacing value used to
schedule the incoming request units (RUs). Pacing is
established by the receiving system to control the rate of
transmission of the sending system to prevent the loss
of data.
Note: To ensure an optimum rate, the value *CALC is
recommended.
*CALC:The system determines the value to use. If
*CALC is specified, the value is calculated to be
2*INPACING, which is two times the value specified on
the INPACING parameter.

maximum-inbound-pacing:Specify a value, ranging from
1 through 32768 in RUs, for the maximum inbound
pacing value.
Inbound pacing value (INPACING)
Specifies the pacing value to be used for incoming
request/response units (RUs).
7:A value of seven is used as the pacing value.

inbound-pacing value:Specify a value, 0 through 63,
used as the limiting value.
This parameter is used as follows:
 If the adjacent system does not support adaptive
pacing, then the value specified here is used to

negotiate the maximum number of RUs that are to
be received on a session before a response is sent
to the adjacent system.
 If the adjacent system does support adaptive
pacing, then the value specified here is the suggested minimum number of RUs that are to be
received on a session before a response is sent to
the adjacent system. The value is not negotiated
with the adjacent system.
For a description of how the pacing value affects performance, see “Network Performance Considerations” on
page 8-1.
Outbound pacing value (OUTPACING)
Specifies the pacing to be suggested for outgoing
request/response units (RUs).
7:A value of seven is used as the pacing value.

outbound-pacing value:Specify a value, 0 through 63,
used as the limiting value.
This parameter is used as follows:
 If the adjacent system does not support adaptive
pacing, then the value specified here is used to
negotiate the maximum number of RUs that are to
be sent on a session before a response is received
from the adjacent system.
 If the adjacent system does support adaptive
pacing, then the value specified here is the suggested minimum number of RUs that are to be sent
on a session before a response is received from the
adjacent system. The value is not negotiated with
the adjacent system.
At a remote AS/400 system, the matching value is specified by the INPACING value in the corresponding mode
description.
For a description of how the pacing value affects performance, see “Network Performance Considerations” on
page 8-1.
Maximum length request unit (MAXLENRU)
Specifies the length of the request/response units as
follows:
 The value specified is used as the maximum size of
request/response units that can be received by the
local system.
 The value specified is used to negotiate (at session
establishment) the maximum value the remote
system can receive.
*CALC:The AS/400 system will select a MAXLENRU
value close to the most efficient value for this link. This
is the recommended value to use. maximum length
unit:Specify a value, 241 through 32,768, used as the
maximum length for incoming and outgoing request
units. At a remote AS/400 system, the matching value is
specified by the MAXLENRU value in the corresponding
mode description. In general, performance improves if
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the request unit size is a multiple of the frame size
minus the SNA headers. Some systems perform better if
this is a large multiple. *CALC will generate a multiple of
one or the largest multiple of 32768 depending on
whether the communications IOP supports SNA segmentation or not. While *CALC is the recommended
value to use, if you are using a system that performs
better with a larger multiple, you can use the following
method for determining the MAXLENRU size.
1. Find the line with the smallest frame size that this
mode will use. Look at the frame size for the lines
this mode will use on the local system, remote
system, and (for APPN networks) any intermediate
systems. This frame size value represents the
maximum size in bytes of higher layer SNA headers
and user data that can be transported in one transmission from the AS/400 system to the remote
system by the particular link layer protocol in use;
for example, SDLC, token-ring, Ethernet, or the
logical link layer (LLC) selected for X.25.
Note: For X.25, this value represents the maximum
LLC frame size that can be transmitted DTE
to DTE (data terminal equipment), and
should not be confused with the high-level
data link control (HDLC) frame or packet
size in use from one DTE to the X.25
network. These LLC frames can span multiple packets and also HDLC frames. The
maximum outbound frame size is determined
dynamically by the AS/400 system at connection initiation time. The maximum outbound frame size is determined by
comparing the maximum frame size supported on the line being used by the AS/400
system with the maximum frame size that
can be received by the remote system. The
smaller of these two frame sizes will be the
maximum outbound frame size. These two
frame sizes can be determined as follows:
 The maximum frame size supported by
the AS/400 system is configurable for
SDLC through the MAXFRAME parameter in the line description and can be
displayed by using the Display Line
Description (DSPLIND) command. For
X.25, this maximum frame size value is
set to 1024 for connections supporting
QLLC and 1018 for those using ELLC.
These values are not configurable for
X.25. The maximum frame size supported for a token-ring is configurable
through the MAXFRAME parameter in
the line description. Ethernet does not
have a MAXFRAME parameter on the
line description. For Ethernet, the
maximum frame size is set to 1496.
Both token-ring and Ethernet line
descriptions can also configure the
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maximum frame size on a service
access point (SAP) basis. In addition, a
controller description also has a
MAXFRAME size. At run time, the
actual frame size used is the smaller of
the three values: line MAXFRAME,
SSAP MAXFRAME, and the controller
MAXFRAME.
 The maximum received frame size supported by the remote system is received
by the AS/400 system in the XID data
from the remote system or from the
MAXFRAME parameter for SNA host
controller descriptions; for example, on
the CRTCTLHOST command.
For X.25, because the LLC frames are
carried in packets, and because some X.25
networks can charge a tariff for each packet
sent, the AS/400 system can adjust this
maximum frame size value supported by the
remote system to a slightly smaller, more
efficient value. This adjusted value, when
combined with the appropriate LLC header
(0 bytes for QLLC or 6 bytes for ELLC), can
be transported to the remote system with
efficient packet use.
2. Subtract 9 bytes for the higher layer SNA headers
from the frame size determined in the previous step.
Note: These header sizes take the entire SNA
header into account (6-byte transmission
header and 3-byte request header). If segmentation is done by the SNA transport
layer (for example, the RU size exceeds the
frame size), the 3-byte request header is
only included in the first frame of the request
unit.
3. If this mode is used to send large amounts of data,
then a larger multiple of the frame size minus the
header is recommended. If small amounts of data
are sent, a small multiple is recommended. Add
three for each multiple except the first multiple
because the request header is only sent on the first
frame.
The previous steps used for determining a MAXLENRU
size can be shown in the following equation. With a
frame size of F, an SNA header size of 9, and the multiple of M, the equation for determining the MAXLENRU
size is:
M(F-9) + 3(M-1) <= 32,768
Note: This equation assumes the remote system supports 32,768-byte request units. For example, a
mode communicating to a system across a
token-ring line with a frame size of 1994 bytes,
and sending large amounts of data, can use an
RU size of 31533. This takes into account the
largest multiple (16) of 1977 (frame size) minus

the SNA headers that fit into 32768 (the largest
RU size that the AS/400 system supports).

Lempel-Ziv, that compresses previously seen
strings to 9-, 10-, and 12-bit codes. This algorithm is referred to as LZ in the following parameters.

Data compression (DTACPR)
Specifies whether data compression is used.
*NETATR:The value from the DTACPR network attributes is to be used.
*NONE:Compression is not allowed on the session.
*ALLOW:Data compression is allowed on the session by
the local system if requested by a remote system. The
local system requests compression.
If data compression is requested by the remote system,
the data compression levels used by the session are
one of the following:
 The lowest of the requested levels
 The levels specified on the INDTACPR and
OUTDTACPR parameters
*REQUEST:Data compression is requested on the
session by the local system. However, the request can
be refused or changed to lower compression levels by
the remote system. Data compression is allowed on the
session if requested by the remote system. The
requested compression levels for inbound and outbound
data are the levels specified for the INDTACPR and
OUTDTACPR parameters.
If data compression is requested by the remote system,
the data compression levels used by the session are
one of the following:

*RLE:
The Run Length Encoding (RLE) algorithm is used. RLE
substitutes a 1- or 2-byte sequence in the data stream
for each repeated occurrence of the same character.
This algorithm requires no storage and less processing
time than the other options.
*LZ9:
The LZ algorithm with the 9-bit code for repeated substrings in the data stream is used. These codes refer to
entries in a common dictionary, created as the data
flows between the sender and the receiver. The LZ algorithms require storage and extra processing time. The
LZ9 algorithm requires the least storage and processing
time of the LZ algorithms; however, it compresses the
data stream the least.
*LZ10:
The LZ algorithm with the 10-bit code for repeated substrings in the data stream is used. These codes refer to
entries in a common dictionary, created as the data
flows between the sender and the receiver. The LZ algorithms require storage and extra processing time. The
LZ10 algorithm requires more storage and processing
time than the LZ9, but less than the LZ12. The LZ10
compresses the data stream more than the LZ9, but less
than the LZ12.

 The lowest of the requested levels

*LZ12:

 The levels specified on the INDTACPR and
OUTDTACPR parameters

The LZ algorithm with the 12-bit code for repeated substrings in the data stream is used. These codes refer to
entries in a common dictionary, created as the data
flows between the sender and the receiver. The LZ algorithms require storage and extra processing time. The
LZ12 algorithm requires the most storage and processing time of the LZ algorithms; however, it compresses the data stream the most.

*REQUIRE:Data compression is required on the session.
If the remote system does not accept the exact required
levels of compression for the local system, the session is
not established.
The data compression levels that the local system
requires are the levels specified on the INDTACPR and
OUTDTACPR parameters.

line-speed:Specify the maximum line speed of the link
used by the session at which data is compressed. If the
line speed is less than or equal to this specified line
speed, data compression is used as if *REQUEST were
specified. Otherwise, compression is used for the
session as if *ALLOW were specified. Valid values range
from 1 through 2147483647 in bits per second (bps).
Inbound data compression (INDTACPR)
Specifies the desired level of compression for inbound
data. No data compression occurs if DTACPR(*NONE)
is specified.
Note: Adaptive dictionary-based compression is a
dynamic compression algorithm, similar to

*NONE:
No compression occurs.
Outbound data compression (OUTDTACPR)
Specifies the desired level of compression for outbound
data. No data compression occurs if DTACPR(*NONE)
is specified.
The outbound data compression parameter uses the
same values as the inbound data compression parameter.

IBM-Supplied Mode Descriptions: For a list of the
IBM-supplied mode description values, see the Communications Configuration book.

Chapter 4. Configuring APPN

4-23

Class-of-Service Descriptions
A class-of-service description is used to select the nodes and
transmission groups (TGs) that are eligible for inclusion in
APPC/APPN session routes. TGs and nodes are selected
based on how well their values for characteristics fit the
values for these characteristics as specified by the class-ofservice description. This is accomplished by specifying the
values that the characteristics for TGs and nodes must
possess in order to be acceptable for the class of service.
This selection of TGs and nodes is performed at session
request time by using the class of service that is pointed to
by the user-selected mode description. The APPN route
selection algorithm compares the actual values that the TGs
and nodes have with the values specified for the same characteristics in the selected class-of-service description, and
assigns a relative weight to each node and link that is applicable only for this session request. The TGs and nodes
between the session origin control point and the session destination control point that comprise the least weight route will
be used.
Important Information About System Names
Use caution when you use names with the special characters # ('7B'), $ ('5B'), and @ ('7C'). These special characters might not be on the remote system’s keyboard.
The use of these symbols should be limited to migration
of the operating system. These characters should not be
used for newly created names.
If you are using a national language keyboard that does
not have the #, $, or @ symbols, see the appendix on
national language keyboard types and the appendix on
code pages in the International Application Development
book.
The names that may be exchanged with remote systems
include the following:
 Network IDs
 Location names
 Mode names
 Class-of-service names
 Control-point names
 Connection network names

 #INTERSC, which is the same as #INTER except that a
data link security level of at least *PKTSWTNWK is
required
See Appendix B, APPN Class of Service for the values in
the IBM-supplied class-of-service descriptions.
The #CONNECT, #BATCH, and #INTER predefined class-ofservice descriptions will select any line description (link) that
is configured, from either default values or user specified
values in the line description.
If you need to force a particular route to be selected, a user
class-of-service description (COSD) can be created. Refer to
Appendix B, APPN Class of Service for an example of route
selection.
You use the Create Class-of-Service Description
(CRTCOSD) command to define the attributes such as link
speed, cost per connect time, cost per byte, and security.
Each set of attributes is assigned a weighting factor that indicates the preference for each set (the lower the weighting
value, the more desirable the set). The initial values for a
new class-of-service being created default to the same
values used by #CONNECT class-of-service.
Eight sets of values, or rows, must be defined for each classof-service description. Each row is a set of characteristics
which the chosen link and intermediate node must satisfy to
be considered as part of the route. The route taken depends
on the weights of each row. The rows are in ascending order
by weight from row 1, the smallest, through row 8, the
largest. The characteristics of a row should make preceding
rows more desirable than the next row. As an example, the
values specified in row 1 should make that row preferable to
the values in row 2.
The higher values for link speed, security, and the three
user-defined fields are preferable whereas the lower the
values for cost per byte, cost per connection, propagation
delay, route addition resistance, and congestion are preferable.
Refer to Appendix B, APPN Class of Service for additional
information on class-of-service support.

Create Class-of-Service Description (CRTCOSD)
Command: The CRTCOSD command creates a class-ofservice description. For more information, see “Route
Selection Example” on page B-2.

The following class-of-service descriptions are shipped with
the AS/400 system:
 #CONNECT, the default class of service
 #BATCH, a class of service that is tailored for batch
communications
 #BATCHSC, which is the same as #BATCH except that
a data link security level of at least *PKTSWTNWK is
required
 #INTER, a class of service that is tailored for interactive
communications
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Class-of-service description name (COSD)
Specify the name (1 to 8 characters) of the class-ofservice description to be created.

class-of-service description name:There is no default.
The entry CPSVCMG cannot be used. You can create
an entry for SNASVCMG. The first character must be
uppercase A through Z, or special character $, #, or @
followed by 0 through 9, A through Z, $, #, or @. Plus
signs (+), periods (.), underscores (_), or embedded
blanks are not allowed, but trailing blanks are allowed.

224000, 256000, 280000, 320000, 336000, 384000,
448000, 499000, 576000, 614000, 691000, 768000,
845000, 922000, 998000, 1075000, 1152000, 1229000,
1382000, 1536000, 1690000, 1843000, 1997000, 4M,
10M, 16M, or *MAX.

Transmission priority (TMSPTY)
Specify the transmission priority (low, medium, or high)
for this class-of-service description. This parameter is
not valid for the SNASVCMG class-of-service.
*MED:Specifies medium transmission priority for this
class-of-service description.

Maximum link speed:Specify the maximum link speed in
bits per second (bps) for a line connection that can be
accepted by this row value. Valid values are: *MIN,
1200, 2400, 4800, 7200, 9600, 14400, 19200, 48000,
56000, 64000, 112000, 128000, 168000, 192000,
224000, 256000, 280000, 320000, 336000, 384000,
448000, 499000, 576000, 614000, 691000, 768000,
845000, 922000, 998000, 1075000, 1152000, 1229000,
1382000, 1536000, 1690000, 1843000, 1997000, 4M,
10M, 16M, or *MAX. The default maximum is *MAX for
all line rows.

*LOW:Specifies the lowest transmission priority for this
class-of-service description.
*HIGH:Specifies the highest transmission priority for this
class-of-service description.
For a description of how transmission priority affects performance, see “Network Performance Considerations” on
page 8-1.
Row n for lines (ROW1LINE through ROW8LINE)
Specify the list of line-related values used for this row,
which can be from row 1 through row 8, of the class-ofservice description.

For the default link speed values for line rows, see
Table 4-3.

Note: The rows must be defined in sequence (row 1
first, then row 2, and so on).

Table 4-3. Default Link Speed Values for Line Rows

The row describes the attributes of the line connection
between two nodes in the APPN network. The rows are
examined in sequence (row 1 then row 2 then row 3 and
so on) to attempt to define a network routing path. The
value specified for the minimum attributes must be less
than or equal to the maximum attributes for the same
line row. The value specified for the maximum attributes
must be equal to or greater than the minimum attributes
for the same line row. The list entries are the following:

Row
Row
Row
Row
Row
Row
Row
Row

Row

4M bps
56000 bps
19200 bps
9600 bps
19200 bps
9600 bps
4800 bps
*MIN

*MAX
*MAX
*MAX
*MAX
*MAX
*MAX
*MAX
*MAX

For the default cost per connect time values for line
rows, see Table 4-4.

The value specified here is dependent on the row you
are specifying. The value for row 1 must always be the
lowest, row 2 is next, then row 3, and so on, with the
last row specified always the highest.

Maximum cost per connect time:Specify the maximum
relative cost per connect time that can be accepted by
this row value. More desirable costs are assigned lower
values. Valid costs can range from 0 to 255.

For the default line row weight values, see Table 4-2.

For the default cost per connect time values for line
rows, see Table 4-4.

Table 4-2. Default Line Row Weight Values

Row
Row
Row
Row
Row
Row
Row
Row

Default Maximum

Minimum cost per connect time:Specify the minimum relative cost per connect time that can be accepted by this
row value. More desirable costs are assigned lower
values. Valid costs can range from 0 to 255. The default
value is 0 for all line rows.

Line row weight:Specify the relative weight of this row for
lines. The weight can range from 0 to 255. The weight
indicates the relative cost of a line connection. More
desirable line connections should be assigned lower
weights.

Row

1
2
3
4
5
6
7
8

Default Minimum

Default Weight
1
2
3
4
5
6
7
8

30
60
90
120
150
180
210
240

Minimum link speed:Specify the minimum link speed in
bits per second (bps) for a line connection that can be
accepted by this row value. Valid values are *MIN,
1200, 2400, 4800, 7200, 9600, 14400, 19200, 48000,
56000, 64000, 112000, 128000, 168000, 192000,

Table 4-4. Default Cost per Connection Time Values for Line Rows
Row
Row
Row
Row
Row
Row
Row
Row
Row

1
2
3
4
5
6
7
8

Default Minimum

Default Maximum

0
0
0
0
0
0
0
0

0
0
0
0
0
128
196
255

Minimum cost per byte:Specify the minimum relative cost
per byte that can be accepted by this row value. More
desirable costs are assigned lower values. Valid costs
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can range from 0 to 255. The default value is 0 for all
line rows.

Propagation delay is the amount of time it takes for a
signal to travel through the network. Valid values are
*MIN, *LAN, *TELEPHONE, *PKTSWTNET, *SATELLITE, and *MAX in order from least to longest delay. The
default value is *MIN for all line rows.

For the default cost per byte values for line rows, see
Table 4-5.

Maximum cost per byte:Specify maximum relative cost
per byte that can be accepted by this row value. More
desirable costs are assigned lower values. Valid costs
can range from 0 to 255.

For the default propagation values for line rows, see
Table 4-7.

Maximum propagation delay:Specify the maximum propagation delay that can be accepted by this row value.
Valid values are *MIN, *LAN, *TELEPHONE,
*PKTSWTNET, *SATELLITE, and *MAX in order from
least to longest delay.

For the default cost per byte values for line rows, see
Table 4-5.
Table 4-5. Default Cost per Byte Values for Line Rows
Row
Row
Row
Row
Row
Row
Row
Row
Row

1
2
3
4
5
6
7
8

Default Minimum

Default Maximum

0
0
0
0
0
0
0
0

0
0
0
0
0
128
196
255

Minimum security for line:Specify the minimum security
level that can be accepted by this row value. Valid
values are *NONSECURE, *PKTSWTNET (Packetswitched network), *UNDRGRDCB (Underground cable),
*SECURECND (Secure conduit), *GUARDCND
(Guarded conduit), *ENCRYPTED, and *MAX (Guarded
conduit, protected against physical and radiation tapping)
in order from least to most secure. The default value is
*NONSECURE for all line rows.
For the default security values for line rows, see
Table 4-6.

Maximum security for line:Specify the maximum security
level that can be accepted by this row value. Valid
values are *NONSECURE, *PKTSWTNET (Packetswitched network), *UNDRGRDCB (Underground cable),
*SECURECND (Secure conduit), *GUARDCND
(Guarded conduit), *ENCRYPTED, and *MAX (Guarded
conduit, protected against physical and radiation tapping)
in order from least to most secure. The default value is
*MAX for all line rows.
For the default security values for line rows, see
Table 4-6.
Table 4-6. Default Security Values for Line Rows
Row
Row
Row
Row
Row
Row
Row
Row
Row

1
2
3
4
5
6
7
8

Default Minimum

Default Maximum

*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE

*MAX
*MAX
*MAX
*MAX
*MAX
*MAX
*MAX
*MAX

Minimum propagation delay:Specify the minimum propagation delay that can be accepted by this row value.
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For the default propagation values for line rows, see
Table 4-7.
Table 4-7. Default Propagation Values for Line Rows
Row
Row
Row
Row
Row
Row
Row
Row
Row

1
2
3
4
5
6
7
8

Default Minimum

Default Maximum

*MIN
*MIN
*MIN
*MIN
*MIN
*MIN
*MIN
*MIN

*LAN
*TELEPHONE
*TELEPHONE
*TELEPHONE
*PKTSWTNET
*PKTSWTNET
*MAX
*MAX

Minimum user-defined 1:Specify your own line connection value from 0 through 255, with the default being
0 for all line rows. The values specified for the userdefined parameters are used when all other values
selected for a line row are equal. These values allow
you to determine which line row will be used.
Maximum user-defined 1:Specify your own line connection value from 0 through 255, with the default being
255 for all line rows.
Minimum user-defined 2:Specify your own line connection value from 0 through 255, with the default being
0 for all line rows.
Maximum user-defined 2:Specify your own line connection value from 0 through 255, with the default being
255 for all line rows.
Minimum user-defined 3:Specify your own line connection value from 0 through 255, with the default being
0 for all line rows.
Maximum user-defined 3:Specify your own line connection value from 0 through 255, with the default being
255 for all line rows.
Row n for nodes (ROW1NODE through ROW8NODE)
Specify the list of node-related values used for the rows
of the class-of-service description. Each row describes
the attributes of a node in the APPN network. Row 1 is
the first node row examined to attempt to define a
network routing path, then row 2, and so on, with row 8
being the last examined. All of the list entries have provided defaults. The list entries are the following:

Node row weight:Specify the relative weight of this row
for nodes. The weight can range from 0 to 255. The
weight indicates the relative cost of passing through a
node in the network. More desirable nodes are assigned
lower weights.
The value specified here is dependent on the row you
are specifying. The value for row 1 must always be the
lowest, row 2 is next, then row 3, and so on, with the
last row specified always the highest.
For the default node row weight values, see Table 4-8.
Table 4-8. Default Node Row Weight Values
Row
Row
Row
Row
Row
Row
Row
Row
Row

Default
1
2
3
4
5
6
7
8

5
10
20
40
80
100
120
150

Minimum route addition resistance:Specify the minimum
route addition resistance that can be accepted by this
row value. Valid values are 0 to 255 with 0 being the
default.
For the default route addition resistance values for node
rows, see Table 4-9.

Maximum route addition resistance:Specify the maximum
route addition resistance that can be accepted by this
row value.
For the default route addition resistance values for node
rows, see Table 4-9.
Table 4-9. Default Route Addition Resistance Values for Node
Rows
Row
Row
Row
Row
Row
Row
Row
Row
Row

1
2
3
4
5
6
7
8

Default Minimum

Default Maximum

0
0
0
0
0
0
0
0

31
63
95
127
159
191
223
255

Minimum congestion for node:Specify whether low or
high congestion will be tolerated. Valid values are *LOW
or *HIGH. The default is *LOW.
The value specified here must be equal to or less than
the value specified for the maximum congestion for node
entry for the same node row.

Maximum congestion for node:Specify whether low or
high congestion will be tolerated. Valid values are *LOW
or *HIGH. The default is *LOW for rows 1 through 6 and
*HIGH for rows 7 and 8.
The value specified here must be equal to or greater
than the value specified for the minimum congestion for
node entry for the same node row.
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Chapter 5. Running APPN
This chapter contains the information you need to run your
network, including information on the Vary Configuration
(VRYCFG) command and on the commands used to control
modes. For additional information, see the Communications
Management book.

Vary On and Vary Off Support
The Vary Configuration (VRYCFG) command is used to start
and end the communications support.
VRYCFG with STATUS(*ON) starts or activates the link
between two or more systems and associates the communications support with a particular configuration consisting of
network interface (IDLC only), line, controller, and device
descriptions (if manually created).
VRYCFG with STATUS(*OFF) ends the link between two or
more systems and releases the communications support with
a particular configuration. When you specify VRYCFG with
STATUS(*OFF), the association between the local and
remote system is ended. No further communication is possible between the systems using the specified configurations.
For additional information concerning the Vary Configuration
command, see the Communications Configurationbook.
The VRYCFG command has the following parameters:
CFGOBJ
Specifies the name of the description for the line, controller, or device to be varied on or off or a list of names
of configuration elements of the same description type,
such as line, controller, network interface, network
server, or device type.
CFGTYPE
Specifies the type of configuration description to be
varied on or off.
*NWS:The network server and attached lines are varied
on or off.
*NWI:The network interface is varied on or off.
*LIN:The line is varied on or off.
*CTL:The controller is varied on or off.
*DEV:The device is varied on or off.
STATUS
Specifies the status to vary the configuration object to.
*ON:The object is varied on.
*OFF:The object is varied off.
RANGE
Specifies what configuration elements should be varied,
such as only the configuration element specified (*OBJ)
or the configuration element specified and its attached
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configuration elements (*NET). For network interface and
network server descriptions, the attached configuration
elements are lines, controllers, and devices. For lines,
the attached configuration elements are controllers and
devices. For controllers, the configuration elements are
devices. Devices are considered not to have attached
configuration elements. For devices, there is no difference in specifying RANGE(*OBJ) or RANGE(*NET).
*NET:All downline attached configuration elements are
varied on or off.
*OBJ:Only the specified objects are varied on or off.
RESET
Specifies whether the IOP associated with the object is
reset.
Note: Network server descriptions are always reset
when varied on; the RESET parameter is
accepted but ignored.
*NO:The associated IOP is not reset.
*YES:The associated IOP is reset.
VRYWAIT
Specifies whether the communications object is varied
on asynchronously or synchronously. For a synchronous
vary on, this parameter specifies how long the system
waits for the vary on to complete.
Notes:
1. If the VRYWAIT parameter is specified on the
VRYCFG command for a line description that is not
Ethernet, token-ring, DDI, X.25, or switched SDLC,
BSC, or Async, the parameter is accepted but
ignored.
2. If the VRYWAIT parameter is specified on the
VRYCFG command for a server description, the
parameter is accepted but ignored.
*CFGOBJ:The VRYWAIT parameter value specified in
the line description, network interface description, or
network server description is used.
*NOWAIT:The system does not wait for vary on completion. The line description, network interface
description, or network server description is varied on
asynchronously.

vary-on-wait:Specify a value from 15 to 180 seconds in
1-second intervals.
The system will wait until either the line goes to varied
on before completing the VRYCFG command, or the
timer expires.
ASCVRYOFF
Specifies whether the vary off is asynchronous. This
parameter is not allowed when STATUS(*ON) is specified.
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If the synchronous option is chosen, the configuration
will be completely varied off before returning control to
the user. If the asynchronous option is chosen, control
may be returned to the user prior to completion of the
vary off operation.
*NO:The vary off is synchronous.
*YES:The vary off is asynchronous.

Vary Configuration On Example
End Node

End Node

A

New York

B

Los Angeles
RSLS510-3

Figure 5-1. Two-System APPN Network

Using the network shown in Figure 5-1 and configured on
“Two AS/400 Systems as End Nodes Using APPN” on
page C-1, the same VRYCFG commands will activate only
the line and controller. Device descriptions will be automatically created and activated by an implicit VRYCFG
command when a session establishment request is issued
for a remote location that does not have an associated
device description.
Note: The system will issue an implicit STRMOD command
when the device description becomes active. The
STRMOD command is discussed later in this chapter.

Start Mode (STRMOD) Command
The STRMOD command can be used to start one or all
modes for an APPC/APPN configuration. Once a mode is
started, sessions can be established between the local
location and remote location using the started mode. For a
device description automatically created by APPN support or
a device description manually created with the APPN parameter specified as *YES, the following statements apply:
 If you specify *ALL for the MODE parameter, only those
modes will be started that have been used since the
configuration has been activated to the remote location
and are currently not started.
 If you specify any of the other values for the MODE
parameter, the specified mode is started and attached to
the appropriate device description associated with the
remote location if it is not already attached.
This command is only required if the mode has been explicitly ended by a previous ENDMOD command. The
APPC/APPN support will issue an implicit STRMOD
command when a device description becomes active as
follows:
 For a device description automatically created by the
APPN support or a device description manually created
with the APPN parameter specified as *YES, the modes
are started when a session establishment request is
received.
 For a device description manually created with the
APPN parameter specified as *NO, the modes are
started when the device description is varied on.
The STRMOD command has the following parameters:

Controlling Modes
This section contains information about controlling modes.
Included in this section are the Start Mode (STRMOD) and
End Mode (ENDMOD) commands, which are used to start
and end modes with remote locations and the Change
Session Maximum (CHGSSNMAX) command, which is used
to control the number of sessions that are currently active
between a local location and remote location using the specified mode.
Note: For information on how the system processes the
RMTLOCNAME, LCLLOCNAME, DEV, RMTNETID,
and MODE parameters, see the chapter on writing
APPC application programs in the APPC Programming book.
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RMTLOCNAME
Specifies the remote location name. This parameter is
required.
DEV
Specifies the device description name.
*LOC:Specifies that the device description will be determined by the system.

device-name:Specify the name of the device description.
Note: The device description parameter is ignored if
the system is using APPN support to communicate with the remote location specified as
RMTLOCNAME.
The STRMOD, ENDMOD, and CHGSSNMAX commands may affect multiple device descriptions
(depending on your configuration). These commands
affect all device descriptions associated with a particular
local location name, remote location name, and remote
network ID. For more information on using location
parameters, see the chapter on writing APPC application
programs in the APPC Programming book.

MODE
Specifies the mode that is to be started.
*NETATR:Specifies that the mode specified in the
network attributes is used.
*ALL:Specifies all modes currently in use for the remote
location are to be started.
 For a device description automatically created by
the APPN support or a device description manually
created with the APPN parameter specified as
*YES, *ALL indicates that any modes that have
been used while the remote location was active, but
are not currently started, are to be started.
 For a device description manually created with the
APPN parameter specified as *NO, *ALL specifies
that all configured modes for the specified remote
location are to be started.
BLANK:A mode name consisting of 8 blank characters
is used.

mode-name:Specify a mode name.
Note: SNASVCMG and CPSVCMG are reserved
names and cannot be specified.
LCLLOCNAME
Specifies the name of your location.
*LOC:Specifies that the local location name will be
determined by the system.
*NETATR:Specifies that the default local location name
specified in the network attributes is to be used.

local-location name:Specify the name of your location.
The local location name is specified if you want to indicate a specific local location name for the remote
location.
RMTNETID
Specifies the remote network ID used with the remote
location.
*LOC:Specifies that the system selects the remote
network ID.
*NETATR:Specifies that the remote network ID specified
in the network attributes is used.
*NONE:The remote network has no name.

remote-network-id:Specify the name of the remote
network ID.

Example 1
STRMOD

RMTLOCNAME(LOSANGEL)

MODE(BLANK)

This command starts a mode named BLANK with a remote
location named LOSANGEL. The device, local location
name, and remote network identifier are selected by the
system based on the remote location name LOSANGEL.

Example 2

STRMOD RMTLOCNAME(LOSANGEL) MODE(\ALL)
LCLLOCNAME(NEWYORK) RMTNETID(APPN)
If LOSANGEL is a configuration that was created automatically by the APPN support or was created manually with
*YES specified for the APPN parameter on the device
description, this command will only start those modes that
have been used and that are currently not started.
If LOSANGEL is a configuration that was created manually
by the user with *NO specified for the APPN parameter on
the device description, this command will start all configured
modes that are currently not started. Because the device
description was left to default to *LOC, the system selects
the device description that is affected by the command.

End Mode (ENDMOD) Command
The ENDMOD command ends one or more active modes.
You can also specify how activities that have been requested
on the remote system, but have not been performed are to
be handled. This command is not required, but it can be
explicitly issued whenever you wish to do so. Once an
ENDMOD command is run, no sessions can be started
between the local and remote locations, on any mode that
has ended, until an explicit STRMOD command is run.
However, a local session maximum of zero does not prevent
a switched connection from being made. While the local
session maximum is zero and a switched connection is made
(either dial or answer), no communications will occur on that
mode until a STRMOD command is run to allow sessions to
be established.
The ENDMOD command has the following parameters:
RMTLOCNAME
Specifies the remote location name for which one or
more modes are to be ended. This parameter is
required.
DEV
Specifies the device description name.
*LOC:Specifies that the device description is determined
by the system.

device-name:Specify a device description name.
Note: The device description parameter is ignored if
the system is using APPN support to communicate with the remote location specified as
RMTLOCNAME.
The STRMOD, ENDMOD, and CHGSSNMAX commands may affect multiple device descriptions
(depending on your configuration). These commands
affect all device descriptions associated with a particular
local location name, remote location name, and remote
network ID. For more information on using location
parameters, see the chapter on writing APPC application
programs in the APPC Programming book.
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MODE
Specifies the mode that is to be ended.
*NETATR:Specifies that the mode specified in the
network attributes is used.
*ALL:Specifies all modes currently in use by the remote
location are to be ended.
BLANK:The mode name, consisting of 8 blank characters, is to be used.

mode-name:Specify a mode name.
Note: SNASVCMG and CPSVCMG are reserved
names and cannot be specified.
LCLLOCNAME
Specifies that the name of your location.
*LOC:Specifies that the local location name will be
determined by the system.
*NETATR:Specifies that the local location name specified in the network attributes is used.

local-location-name:Specify the name of your location.
The local location name is specified if you want to indicate a specific local location name for the remote
location.
RMTNETID
Specifies the remote network ID used with the remote
location.
*LOC:Specifies that the system selects the remote
network ID.
*NETATR:Specifies that the remote network ID specified
in the network attributes is used.
*NONE:The remote network has no name.

remote-network-id:Specify the name of the remote
network ID used.
CPLPNDRQS
The complete pended requests parameter allows you to
specify whether the remote location can complete
pending work or if the pended work should be ended
before being allowed to start.
*NO:Specifies that requested activities currently in
progress at the remote location can complete; activities
that have been requested, but not started at the remote
location will not be performed.
*YES:Specifies that all requested activities be allowed to
complete before the mode is ended.

Example 1
ENDMOD

RMTLOCNAME(LOSANGEL)

MODE(BLANK)

This command ends mode named BLANK for remote
location LOSANGEL. The device, local location name, and
remote network ID are selected by the system based on the
remote location name LOSANGEL.
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Example 2
ENDMOD RMTLOCNAME(LOSANGEL) MODE(\ALL)
LCLLOCNAME(NEWYORK) RMTNETID(APPN)
CPLPNDRQS(\NO)
All currently active modes for remote location LOSANGEL
are ended. Any pended work on the modes is not allowed to
complete. Because the device description was left to default
to *LOC, the system selects the device descriptions that are
affected by the command.

Change Session Maximum (CHGSSNMAX)
Command
The Change Session Maximum (CHGSSNMAX) command is
used to dynamically change the maximum number of sessions the local location allows to a mode. When a change to
the MAXSSN parameter is made, the remote location is
informed and allowed to negotiate for a lower session
maximum. The remote location cannot negotiate a session
maximum higher than the value specified for the MAXSSN
parameter. The resulting session maximum value is the
current session maximum. Neither location may activate
more sessions than the current session maximum. If the
requested session maximum is accepted or negotiated by the
remote location, the value requested on the CHGSSNMAX
command is stored as the local session maximum; the
remote location is not allowed to increase the current session
maximum above the value stored as the local session
maximum.
If the request to change the session maximum is rejected by
the remote location, the CHGSSNMAX command ends
abnormally and the local session maximum is changed. If it
is increasing, it is changed to the value specified on the
MAXSSN parameter; if it is decreasing, it is not changed.
This new value for the local session is only used the next
time a new session maximum needs to be negotiated. The
current session maximum, which controls how many sessions can be active between the local and remote location, is
not changed if the command fails.
This command is normally used by the system operator to
control the number of sessions that can be active at the
same time with a remote location. This command is used
only when the specified remote location and mode are active.
If the current number of active sessions is greater than the
maximum number specified on the command, no new sessions are created until the number of active sessions falls
below that specified on the command. If the current number
of active sessions is less than the maximum number specified, sessions may not be established until jobs requiring
them are started.
The value determined by the locations remains in effect until
another CHGSSNMAX command or an End Mode
(ENDMOD) command is run for the same mode, or until all
the device descriptions associated with the remote location
are varied off.

Many CHGSSNMAX commands can be issued before the
current maximum number of sessions ever become active.
The number specified the last time the command was issued
is the current local session maximum value.
If a vary off of the device description associated with the
specified remote location is in progress, this command ends
with an error.
Notes:
1. When this command is used to reduce the number of
sessions with a remote location, the sessions that are
ended first are the available locally controlled sessions,
followed by any other available sessions. If the new
session count is still not reached, other sessions are
ended as jobs using them are completed or are canceled.
2. When the CHGSSNMAX command is used to increase
the maximum number of sessions that can be created
with a remote location, the locally controlled sessions
are made available first (depending on the negotiated
values), and then other sessions are made available.
3. The CHGSSNMAX command does not change the value
specified for the MAXSSN parameter in the mode
description; the Change Mode Description (CHGMODD)
command must be used to permanently change the
value.

MODE
Specifies the name of the mode that is changed.
*NETATR:Specifies that the mode name specified in the
network attributes is used.
BLANK:A mode name (consisting of 8 blank characters)
is used.

mode-name:Specify a value, no more than 8 characters,
used to identify the mode that is changed.
Note: SNASVCMG and CPSVCMG are reserved
names and cannot be specified.
MAXSSN
Specifies the number of sessions allowed with the
remote location. This value represents the desired
maximum session number for the specified mode name.
It must be less than or equal to the MAXSSN parameter
limit defined in the mode description. This value can be
negotiated to a lower value by the remote location;
therefore, the value specified here is not necessarily the
value that is used.
Valid values for this parameter are 1 through 512.
LCLLOCNAME
Specifies the local location name used.
*LOC:Specifies that the local location name will be
determined by the system.

The CHGSSNMAX command has the following parameters:

*NETATR:The local location name that is in the network
attributes is used.

RMTLOCNAME
Specifies the remote location name. This is a required
parameter.

local-location name:Specify the name of your location.
Specify the local location if you want to indicate a specific local location name for the remote location.

remote-location name:Specify the name of the remote
location.
DEV
Specifies the name of the device description to be used.
dev.*LOC:The device associated with the remote
location is used. If several devices can be associated
with the remote location, the system determines which
device is used.

device-name:Specify the name of a device description
that is associated with the remote location.
Note: The device description parameter is ignored if
the system is using APPN support to communicate with the remote location specified as
RMTLOCNAME.
The STRMOD, ENDMOD, and CHGSSNMAX commands may affect multiple device descriptions
(depending on your configuration). These commands
affect all device descriptions associated with a particular
local location name, remote location name, and remote
network ID. For more information on using location
parameters, see the chapter on writing APPC application
programs in the APPC Programming book.

RMTNETID
Specifies the remote network ID that is used with the
remote location.
*LOC:The system selects the remote network ID.
*NETATR:The remote network ID specified in the
network attributes is used.
*NONE:The remote network has no name.

remote-network id:Specify a remote network ID.

Example
CHGSSNMAX

RMTLOCNAME(APPCLOC1)

MODE(APPCMOD1)

MAXSSN(1ð)

This command changes the maximum number of sessions
allowed by the mode APPCMOD1 for remote location
APPCLOC1 to a maximum of 10.

Display Mode Status (DSPMODSTS)
Command
The Display Mode Status (DSPMODSTS) command displays
the status of all mode entries for an APPC configuration. The
display shows the following information:
 Mode name and status
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 Device name and status

Mode status Status of the mode. One of the following may
be displayed in this field:

 Local location name
 Remote location name

Ended

Indicates that the mode cannot be
used for communications. The local
system has issued an ENDMOD
command to end the mode. Only the
local system can start the mode.

Reset

Indicates that the mode cannot be
used for communications. Either the
mode is in the initial state (not yet
started), or it has been ended by the
remote system. Either the local or
the remote system may attempt to
start the mode.

Started

Indicates that the mode has been
started and can be used for communications.

Unknown

Status of mode could not be determined.

 Additional information for conversations and sessions
This command is valid only for APPC device descriptions
and if a mode is attached to the APPC device description.
The DSPMODSTS command has the following parameters:
DEV
Specifies the name of the APPC device description that
contains the mode to be displayed.
MODE
Specifies the name of the mode whose status is being
shown.
*ALL:All the modes used by the specified device are
shown.
BLANK:The mode name consisting of 8 blank characters is used.

Device name Name of the APPC device.

mode-name:Specify the name (up to 8 characters) of the
mode whose status is being shown for the specified
device. The mode name may contain the characters A
through Z, 0 through 9, $, #, and @.
OUTPUT
Specifies whether the output from the command is
shown at the requesting work station or printed with the
job's spooled output.
*:Output requested by an interactive job is shown on the
display. Output requested by a batch job is printed with
the job's spooled output.
*PRINT:The output is printed with the job's spooled
output.

Device status Status of the APPC device. One of the following may be displayed in this field:
Vary off pending The device is in the process
of being varied off.
Varied off The device is not being used for
communications.
Vary on pending The device is in the process
of being varied on.
Varied on The device is varied on.
Active

The device is ready to handle APPC
sessions.

Held

The user or the system held the
communications device to prevent it
from participating in communications.

RCYPND

Error recovery is pending for the
device.

RCYCNL

Error recovery was canceled for the
device.

Failed

This status indicates that an error
occurred for the device that can only
be recovered by varying the device
off and on again.

A display similar to the following is shown when you run the
DSPMODSTS command and do not select MODE(*ALL).
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*Damaged The device object has received hard
damage.
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Press Enter to continue.
F3=Exit

F5=Refresh

F12=Cancel

F14=Display previous mode
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This display shows the following information:
Mode
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*Locked

The status of the device could not
be determined because another job
had an exclusive lock on the device.

*Unknown The status indicator of the device is
indeterminate.
Local location/network ID The network qualified name of
the local location.

Remote location/network ID The network qualified name of
the remote location.

Local

Number of locally controlled sessions configured.

Conversations Shows the following values:

Local maximum Maximum number of sessions
requested by the most current
CHGSSNMAX command.

Configured maximum How many were configured for this device.
Number for device Shows the following values:

Negotiated limits Shows the following values:

Total

Current number running
on this device.

Total

Source

Current number of conversations that are allocated to source
programs on this
device.

Current maximum
number of sessions
allowed for this device.

Local

Current minimum
number of locally controlled sessions on this
device.

Remote

Current minimum
number of remotely
controlled sessions on
this device.

Target

Detached

Current number of conversations that are allocated to target
programs on this device
(started as a result of a
received program start
request).

Number for device Shows the following values:

Current number of conversations that are not
active on a session but
have not been detached
from the program on
this device.

Current number running
for this location.

Source

Current number of conversations that are allocated to source
programs for this
location.

Target

Detached

Sessions

Current number of conversations that are allocated to target
programs for this
location (started as a
result of a received
program start request).

Current active number
of sessions on this
device.

Local

Current active number
of locally controlled sessions on this device.

Number for location Shows the following
values:

Number for location Shows the following
values:
Total

Total

Total

Current active number
of sessions running for
this location.

Local

Current active number
of locally controlled sessions for this location.

The following display is shown when you run the
DSPMODSTS command and select MODE(*ALL).
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Display Mode Status
System:
Device . . . . . . . . . :
Device status . . . . . . :

MPLS

PURCH
ACTIVE

Type options, press Enter.
5=Display details

Current number of conversations that are not
active on a session but
have not been detached
from the program for
this location.

Opt
_
_

Mode
SNASVCMG
CPSVCMG

Mode
Status
Started
Started

---------Conversations--------Total Source Target Detached
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Shows the following values:
Bottom

Configured limits Shows the following values:
Total

How many were configured for this device.

F3=Exit

F5=Refresh

F11=Display sessions

F12=Cancel

á

ñ

This display shows the device name and status. Current
values are also shown for conversations. Pressing F11 dis-
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Both the SNASVCMG and CPSVCMG modes are used by
the system. The first, SNASVCMG, is used for SNA session
negotiation between two locations (as well as alerts between
network nodes).

plays session information. From this display, you may also
select option 5 (Display details) for a selected mode.

Example Showing How Mode-Controlling Commands Affect Modes: Following is an example that
shows how the mode-controlling commands (STRMOD,
ENDMOD, and CHGSSNMAX) change the affected modes.
The DSPMODSTS command is used throughout this
example to show the transitions that are taking place for the
modes affected by these commands. This example shows
the mode-controlling commands being run at system MPLS
in relationship to its connection with location PURCH (ENB).
For the example multisystem APPN network diagram, see
Figure C-5 on page C-17.

The CPSVCMG mode is used by the CP-CP session
between two nodes. The CP-CP session enables network
information (such as topology updates and network
searches) to be sent. If there are any session counts for
CP-CP sessions (when they are supposed to be active) other
than 2 total (and 1 local when you display details of the
mode status for the CPSVCMG mode), a problem may exist.
The appropriate configurations should be checked, and if
needed, problem determination should be performed.

The following display was shown by typing:

The next two displays show what happens when the local
system has started an application that acquires a session.
The mode specified is #INTER.

DSPMODSTS DEV(PURCH)
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System:
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Device status . . . . . . :

MPLS
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Type options, press Enter.
5=Display details
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Bottom
F3=Exit

F5=Refresh

F11=Display sessions

Bottom

F12=Cancel
F3=Exit
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When F11 (Display sessions) is pressed, the following
display is shown.
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Type options, press Enter.
5=Display details
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_
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F11=Display sessions

When F11 (Display sessions) is pressed, the following
display is shown.

Display Mode Status
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5=Display details
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1
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F3=Exit

F5=Refresh

F11=Display conversations

Bottom

F12=Cancel
F3=Exit
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The DSPMODSTS command for device PURCH shows the
state of the modes after the connection between MPLS and
PURCH has been established. The display shows that the
reserved modes SNASVCMG and CPSVCMG have been
started. This is the only possible status for these modes.
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F5=Refresh

F11=Display conversations

F12=Cancel
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By starting the application and specifying #INTER as the
mode, the mode will be started automatically. As the display
shows, the session limits that were negotiated between

MPLS and PURCH are the same as the configured limits.
The display also shows that there is one session that has
been established and there is one conversation currently in
progress between MPLS and PURCH using mode #INTER.
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Local
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F3=Exit
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Bottom

When F11 (Display sessions) is pressed, the following
display is shown.

Press Enter to continue.
F3=Exit

F5=Refresh

F12=Cancel

F14=Display previous mode
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The STRMOD command being issued starts one of the
IBM-supplied modes, BLANK, to remote location PURCH.
Type

ð

Display Mode Status
System:
Device . . . . . . . . . :
Device status . . . . . . :

MPLS

PURCH
ACTIVE

Type options, press Enter.
5=Display details

STRMOD RMTLOCNAME(PURCH) MODE(BLANK)
Opt
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The DSPMODSTS command indicates that the mode BLANK
has been started, and the session limits have been negotiated between MPLS and PURCH. Type

Mode
SNASVCMG
CPSVCMG
#INTER
BLANK

Mode
Status
Started
Started
Started
Started

--Sessions-Total Local
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2
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DSPMODSTS DEV(PURCH) MODE(BLANK)
Note: Because the DSPMODSTS command was started by
supplying the mode name, the display that is shown
is the one that shows the details of the mode status.

Bottom
F3=Exit

F5=Refresh

F11=Display conversations

F12=Cancel

á
à

Display Details of Mode Status
Mode/status . . . . . . . .
Device/status . . . . . . .
Local location/network ID .
Remote location/network ID

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

Conversations:
Configured maximum . . . . . . . :
Number for device . . . . . . . . :
Number for location . . . . . . . :
Sessions:
Configured limits .
Local maximum . . .
Negotiated limits .
Number for device .
Number for location

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

:
:
:
:
:

:
:
:
:

System:
Started
ACTIVE
APPN
APPN

BLANK
PURCH
MPLS
PURCH
Total
8
ð
ð
Total
8
8
8
ð
ð

Source

Target

ð
ð

4
ð
ð

à

ð
ð

Sessions:
Configured limits .
Local maximum . . .
Negotiated limits .
Number for device .
Number for location

4

Press Enter to continue.
F5=Refresh

F12=Cancel

To show the mode status, type

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

:
:
:
:
:

.
.
.
.

:
:
:
:

BLANK
PURCH
MPLS
PURCH
Total
8
ð
ð
Total
8
6
6
ð
ð

Source

Target

Detached

ð
ð

ð
ð

Local
4

Remote

3
ð
ð

MPLS

ð
ð

3

Press Enter to continue.
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The CHGSSNMAX command changes the maximum number
of sessions allowed between locations MPLS and PURCH to
six by using mode BLANK. Type
CHGSSNMAX RMTLOCNAME(PURCH) MODE(BLANK) MAXSSN(6)

.
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System:
Started
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APPN
APPN
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F14=Display previous mode
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F3=Exit
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F5=Refresh
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As the display indicates, the configured limits for the mode
are not affected by the CHGSSNMAX command. What has
changed is the negotiated limits between MPLS and PURCH
using mode BLANK. The ENDMOD command is issued to
end all of the user modes between MPLS and PURCH. Once

DSPMODSTS DEV(PURCH)
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this command has been run, no new sessions can be started
between MPLS and PURCH on modes BLANK and #INTER
until an explicit STRMOD command is run. Type

à

Mode/status . . . . . . . .
Device/status . . . . . . .
Local location/network ID .
Remote location/network ID

ENDMOD RMTLOCNAME(PURCH) MODE(\ALL)
To display the mode status, type

à
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DSPMODSTS

DEV(PURCH)
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MPLS
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Mode
Status
Started
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Ended
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F5=Refresh

The ENDMOD command causes the mode #INTER to end,
but it does not affect sessions that have already been activated. This is the reason that there is still one active session
and one active conversation between MPLS and PURCH
using mode #INTER. To display the mode status, type

ð

Display Mode Status
System:
Device . . . . . . . . . :
Device status . . . . . . :

Type options, press Enter.
5=Display details
Mode
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CPSVCMG
#INTER
BLANK
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ð

Display Mode Status

Opt
_
_
5
_

.
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The DSPMODSTS command shown here occurred after the
application that had acquired a session using mode #INTER
ended. This caused the session and conversation counts to
go to zero.

When F11 (Display sessions) is pressed, the following
display is shown.

Device . . . . . . . . . :
Device status . . . . . . :

.
.
.
.

á

á

à

.
.
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MPLS

Press Enter to continue.
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F3=Exit

.
.
.
.

System:
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Type options, press Enter.
5=Display details
Opt
_
_
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Configured maximum . . . . . . . :
Number for device . . . . . . . . :
Number for location . . . . . . . :

DSPMODSTS DEV(PURCH)
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Display Details of Mode Status

MPLS

PURCH
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Type options, press Enter.
5=Display details
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Opt
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Bottom
F3=Exit

F5=Refresh

F11=Display conversations

F12=Cancel
Bottom

á

ñ

F3=Exit

F5=Refresh

F11=Display sessions

F12=Cancel

á
Note: Only the user modes #INTER and BLANK are
affected by the ENDMOD command. The reserved
modes SNASVCMG and CPSVCMG are not affected
by the ENDMOD command.
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When F11 (Display sessions) is pressed, the following
display is shown.

ñ

à

ð

Display Mode Status
System:
Device . . . . . . . . . :
Device status . . . . . . :

MPLS

PURCH
ACTIVE

Type options, press Enter.
5=Display details
Opt
_
_
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_

Mode
SNASVCMG
CPSVCMG
#INTER
BLANK

Mode
Status
Started
Started
Ended
Ended

--Sessions-Total Local
ð
ð
2
1
ð
ð
ð
ð

Bottom
F3=Exit

á

F5=Refresh

F11=Display conversations

F12=Cancel

ñ
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Chapter 6. Applications in an APPN Network
APPN transports or routes data between nodes in a peer-topeer network. This support is logically separate from the
support provided by APPC, LU6.2, in a higher layer of SNA.
APPC delivers the data from applications higher in the SNA
layers down to APPN for transportation through the network.
Communications applications that are used in an APPC
(point-to-point) environment are also able to be used in an
APPN environment; only the method by which data is transported is changed. The following applications are fully supported in an APPN environment:
 Display station pass-through
 SNADS (including object distribution and
OfficeVision/400)

this concept to perform its routing operations. Figure 6-2 on
page 6-2 contrasts such a method with, and highlights the
benefits of, APPN (transport-level) routing.
A
B
C
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│
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│
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│ └───┬────┘ │
│ └─┬────┬─┘
│
│ └────┬───┘ │
│ ┌───┴────┐ │
│ ┌─┴────┴─┐
│
│ ┌────┴───┐ │
│ │
DLC │ │
│ │
DLC │
│
│ │
DLC │ │
│ └───┬────┘ │
│ └─┬────┬─┘
│
│ └────┬───┘ │
└──────┼───────┘
└────┼────┼─────┘
└───────┼──────┘
└─────────────────┘
└─────────────────┘

 Distributed data management (DDM)
 PC Support
 User-written APPC programs
To the applications, there is no difference between an APPN
environment and a low-entry networking environment (that is,
without APPN advanced functions). SNADS, however, may
be configured differently. Like APPN, SNADS routes information through a network. SNADS and APPN are not mutually
exclusive; SNADS is at a higher level of SNA than APPN
and the two may be effectively combined in the same
network. The decision to use APPN or SNADS needs consideration and is discussed in “Object Distribution and
OfficeVision/400” on page 6-3.
Using APPC, without APPN, it is possible to establish direct
sessions with adjacent nodes; an example is using display
station pass-through in a network of System/36s, without
APPN. However, in a System/38 Release 6 (or above) environment, display station pass-through allows multiple adjacent sessions to be connected between non-adjacent nodes
in a network. Figure 6-1 shows how such an APPC application works.
Although display station pass-through is used as the
example, the concept and its implications hold for any APPC
application performing such (application-level) routing. In particular, SNADS is another IBM application which uses exactly

 Copyright IBM Corp. 1997, 1998

Figure 6-1. IBM System/38 Display Station Pass-Through between
Non-adjacent Nodes A to C. Display station pass-through in the
intermediate node is responsible for connecting the separate pointto-point sessions.

In Figure 6-1 the connections show passing of control
between the layers of SNA. Notice that the connections indicate an application-to-application session establishment
between each of the 3 nodes, A to B to C, in this network,
even though the user passes through between the two nodes
at each end, A to C.
Therefore, although the user is able to pass through between
non-adjacent nodes, there are actually two separate point-topoint sessions used by the application on B.
To the user, the process just described is transparent.
However, there are some implications:
 The intermediate system requires manually configured
definitions (and tables for other applications such as
SNADS) when acting as an intermediate node on which
the origin and destination end points must rely.
 Performance suffers due to all the communications
layers being involved at every node.
In an APPN environment, pass-through from A to C would be
performed as shown in Figure 6-2 on page 6-2.
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│ │
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│ │
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│ │
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AS/400
S/36

S/36

AS/400
S/38

Figure 6-2. Display Station Pass-Through between Non-adjacent
Nodes A to C. Only a single session is established between nodes
A and C directly.

Figure 6-2 shows the functions of APPN, in addition to the
PU2.1 function, allowing a single session to be established
between nodes A and C by routing data through node B
without establishing an application session with node B.
The implications are:
 Manually defined tables do not need to be defined within
intermediate nodes when not involved as a session end
point.
 Performance is enhanced in proportion to the number of
nodes.

Display Station Pass-Through
APPN provides significant benefits to the display station
pass-through user, particularly for large networks. See
Figure 6-3. In such a network APPN enables:
 Display station pass-through to be performed between
any of the systems shown, as if they were adjacent
systems.
 A significant performance improvement for display
station pass-through between the left-most System/36
and the System/38, compared to a non-APPN network in
which an application-to-application session is required
between each intermediate node (that is, without APPN).
 Concurrent access to remote systems. For example, with
PC Support, a personal computer with multiple sessions
may hot-key between applications on different AS/400
systems.
 Access to applications on any system as either a
console or other display stations, facilitating problem
determination.
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Figure 6-3. Display Station Pass-Through in an APPN Network

The AS/400 system implementation of APPN has also simplified the definition of a pass-through network. The only device
descriptions that need to be defined are the virtual devices
on the System/38 and AS/400 system at the session end
points; the APPN devices are automatically created at the
time of pass through (except for low-entry networking nodes
where devices still need to be created).
The only requirement for display station pass-through in an
APPN network is that the intermediate nodes be capable of
performing intermediate routing and thus must be with
AS/400 systems or System/36s defined as network nodes.
The first and last systems may be a network node, end node,
or low-entry networking node. With special configuration the
System/38 can perform intermediate routing of pass-through
sessions.
For more information on display station pass-through, see
the Remote Work Station Support book.

SNADS
SNADS is a distribution service for SNA communications that
uses asynchronous transmission. (Using asynchronous transmission the sending and receiving systems do not send and
receive at the same time.) Therefore, the sending system
can send (a document, for example) to the receiving system
even if the receiving system is not active; only the link to the
intermediate system (if there is one) needs to be active.
Asynchronous transmission may be preferred in some
instances. For example, in networks where there are many
switched lines, asynchronous transmission may be preferred
since line connections need to be made for only a short
period of time. Using asynchronous transmission, SNADS
may send when a threshold number of documents are ready
to be sent (reducing connection time for switched lines, and
thus cost).

For more information about SNADS, see the SNA Distribution Services book.

Object Distribution and OfficeVision/400
Object distribution and OfficeVision/400 use the SNADS
directory and distribution functions. SNADS and APPN may
coexist. The way to combine the two functions is to define (in
the SNADS routing tables) the nodes to which APPN is used
as being adjacent nodes; this enables APPN to perform intermediate routing, transparently to SNADS. (SNADS will not
need to use the store-and-forward function since it establishes sessions with logically adjacent nodes.) Transmission
is controlled by SNADS and is asynchronous between
sender and receiver. Both SNADS and APPN use APPC
sessions.

right-hand corner of a display), not to users at locations.
APPN does not find SNADS users.
 SNADS looks up the user in the system directory and if
the user is not a local user, it places a copy of the distribution on a queue that goes to that system. SNADS
puts the destination system in the distribution. The
routing table determines which queue sends the distribution to the destination system.
 When a distribution is received, SNADS looks at the distribution for the destination system name. If the destination system is not equal to the receiving system, or if it is
equal but the system directory indicates that the user is
not a local user (for example, the user has moved),
SNADS places a copy of the distribution on a queue that
goes to that system. The routing table determines which
queue gets the distribution to the destination system.

 SNADS distributions are sent to users (for example, user
profiles) on systems, (that is, the name in the upper

SYSTEMA
SNADS

SNADS
SYSTEMB

SNADS

SNADS

SYSTEMC

SYSTEMD

SNADS
SYSTEME

SNDNETF
(FILE)

Entire FILE Received
FILE Sent

Elapsed
Time

Entire FILE Received
FILE Sent

Entire FILE
Received

RSLS586-1

Figure 6-4. SNADS without APPN. A distribution is sent to one user, from SYSTEMB to SYSTEME.

In Figure 6-4 a file is sent from SYSTEMB to a user
(CHARLIE) on SYSTEME. The SNADS System Directory
shows CHARLIE is on SYSTEME. The routing table determines which queue to put a copy of the distribution on.
Without APPN, an APPC session is established between

SYSTEMB and SYSTEMC, since there is no direct connection to SYSTEME. Likewise, an APPC session is established between SYSTEMC and SYSTEMD, and between
SYSTEMD and SYSTEME. An alternative would be to have
APPN networking under APPC to specify a location on
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SYSTEME. From a performance standpoint you should consider whether to use APPN with APPC.

SYSTEMA
SNADS

SNADS
SYSTEMB

SNADS

SNADS

SYSTEMC

SYSTEMD

SNADS
SYSTEME

SNDNETF
(FILE)
Elapsed
Time
Entire FILE
Received

RSLS587-0

Figure 6-5. SNADS with APPN Intermediate Routing. A distribution is sent to one user, from SYSTEMB to SYSTEME.

In Figure 6-5, APPN provides a logically direct path between
the source and destination system by selection of the appropriate remote location. If SYSTEMC and SYSTEMD are not
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receiving a copy of the distribution, APPN provides better
performance.

SYSTEMA
SNADS

SNADS
SYSTEMB

SNADS

SNADS

SYSTEMC

SYSTEMD

SNADS
SYSTEME

SNDNETF
(FILE)

Entire FILE Received
FILE Sent

Elapsed
Time

Entire FILE Received
FILE Sent

Entire FILE
Received

RSLS586-1

Figure 6-6. SNADS without APPN. A distribution is sent from SYSTEMB to users on SYSTEMC, SYSTEMD, and SYSTEME.

In Figure 6-6, a copy of the distribution is to sent to users on
SYSTEMC, SYSTEMD, and SYSTEME. In this case, a distribution list is sent along with the distribution. At each node
the copy is saved for the users on that node and the distribution is forwarded.

page 6-3, where no users on SYSTEMC nor SYSTEMD
were addressed.
SNADS provides store and forward service. In this case as
each FILE is received a copy is kept for object distribution to
make the data available to a local user.

Figure 6-6 shows that the performance of the SNADS
routing is about the same as that shown in Figure 6-4 on
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SYSTEMA
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SYSTEMB
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SYSTEMD
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SYSTEME
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Three copies
of FILE
travel this
link. Assume
the frames
are
distributed
evenly.

Although only
two copies of
FILE travel
this link, the
last frame for
the copy to
SYSTEME may
be the last
one sent from
SYSTEMC
because it
was last from
SYSTEMB.

The first
frame for
SYSTEME is
forwarded
immediately,
but the last
may be the
last from
SYSTEMD.

Entire FILE
Received
RSLS588-0

Figure 6-7. SNADS with APPN Intermediate Routing. A distribution is sent from SYSTEMB to users on SYSTEMC, SYSTEMD, and
SYSTEME.

In Figure 6-7, APPN routing with SNADS (but without store
and forward service) requires more time and system
resources. The distribution must be sent to three separate
queues, one going to SYSTEMC, SYSTEMD, and
SYSTEME, respectively.
A copy of the distribution is sent on each session. Since the
sessions all travel the first link, three copies flow on the first
link, two copies flow on the second link, and one flows on the
third link. The data from all the copies intermixes on the communications line so in general the elapsed time will be much
longer than with SNADS routing. The users all get the complete file at about the same time.
Many factors determine the speed with which the entire
transaction is done, but if line bandwidth is expensive, and it
generally is, the APPN routing is inefficient if copies are distributed to systems along the way.
A combination of APPN and SNADS is generally best. Use
APPN to bypass nodes that are not participating in the
SNADS network. For these nodes, SNADS configuration is
not necessary. Less system resource is used routing data

through these nodes. APPN will select the best route to that
location.
Following are additional considerations for using object distribution and OfficeVision/400 in an APPN environment.
 Performance
Because SNADS intermediate routing (store and
forward) requires that the SNADS application (SNADS
sender and receiver) needs to be started at each intermediate route in a network, the overhead associated
with SNADS is generally larger than for APPN. However,
APPN is also associated with some overhead (mainly in
the initiating node). Therefore, the degree to which
APPN uses less resource than SNADS depends on the
size of the network.
Since SNADS places a larger overhead on intermediate
nodes, APPN intermediate routing is preferable to
SNADS store and forward if the intermediate nodes are
small systems (and if there is a large number of them).
Moreover, particularly for large networks, APPN is likely
to transmit more quickly than SNADS.
 Switched links
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The communications cost of a switched link depends on
the amount of time a link is kept active (in most cases,
especially for non-local calls). The switched disconnect
feature on the System/36, System/38, and AS/400
system enables a switched line to be disconnected when
there are no active communications sessions.
By using SNADS, a switched line may be activated to
perform the transmission (or a threshold amount of
transmissions) and deactivated when the transmission is
complete. Moreover, a switched link may be activated to
send a document to another node which may forward
the document onto other nodes further downstream
while the switched link is deactivated. APPN does not
allow the switched disconnect feature to operate
between nodes with a CP-CP session since a CP-CP
session is itself a communications session. Moreover, if
the user chooses not to have a CP-CP session because
of the switched disconnect feature, APPN requires that a
document be sent repeatedly to each node further downstream.
The cost of using APPN in a network with switched lines
may need to be weighed against the benefits.
 Unreliable links
If a link in a network fails, SNADS stores a document or
file at the intermediate node prior and adjacent to the
failed link until the link becomes active. If the failure
occurs while the document or file is being sent, only the
last hop needs to be resent (when using SNADS store
and forward). However, this also means that the document will not reach its final destination until the failed link
is reactivated.
Since APPN routes the data from the source to target
system (that is, all nodes are defined as adjacent in the
SNADS routing tables), a failed link anywhere along the
chosen route (of a SNADS file or document) is reported
to the previous adjacent node. This is the SNADS
sending node. The SNADS retry function may be used
to resend the document or file. This time APPN will
choose a route in which the failed link does not participate if another route is available.
 Intermediate nodes and non-APPN nodes

 Users who move
SNADS can redirect distributions so that the only
required changes are on the node from which the user is
moving, and the node to which the user is moving.
Source systems of distributions do not need to change.
In time, however, the SNADS network may not be as
efficiently mapped onto the APPN network and reorganization may be necessary.

Data Distribution
Distributed Data Management (DDM)
The OS/400 distributed data management support (DDM) on
the AS/400 system allows application programs or users to
access data files that reside on remote systems (target
systems). The remote systems can also access data files on
the local AS/400 system.
Using DDM, an application program can get, add, change,
and delete data records in a file that exists on a target
system. It can also perform file-related operations, such as
creating, deleting, or renaming a file on a remote system, or
copying a file from one system to another system.
When DDM is in use, neither the application program nor the
program user needs to know if the file that is needed exists
locally or on a remote system. DDM handles remote file
processing in essentially the same way as local file processing. The application program normally does not receive
any indication of where the requested file is located.

Distributed Relational Database
The OS/400 support of the Distributed Relational Database
Architecture (DRDA) allows an application or user on a local
system to access a database that may be stored on one or
more systems through the use of Structured Query Language
(SQL). The database appears to the user as if it were one
whole database. The remote systems must also be using the
distributed database function.

If APPN is used to perform intermediate routing between
SNADS (or OfficeVision/400) end points, the intermediate nodes need not have SNADS (or OfficeVision/400)
installed. However, if the intermediate nodes will be a
session end point for a SNADS session, SNADS must
be installed on that node.

Systems that use DDM and distributed relational database
communicate with each other using the APPC support and
can use the networking support provided by APPN.

If there are nodes in the network that are not APPN
network nodes, these nodes must use SNADS (since
they can only participate as a session end point).

The folder management services (FMS) support allows personal computer users to access folders and documents that
reside on an AS/400 target system. Remote systems that
support Level 2.0 or 3.0 of the DDM architecture for the
stream access method can access folders and documents on
the local AS/400 system. A folder is a directory for documents. It is used to group related documents and to find documents by name.

 Adding new nodes
Adding a new node to a network is significantly simplified when APPN is used. The new node must be added
to the next system table of other nodes but no communications configurations are required in non-adjacent
nodes to the newly added APPN node.

Folder Management Services (FMS)
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Note: Distributed data management for the IBM personal
computer uses the AS/400 portion of the Client
Access licensed program. For information on how to
use Client Access on the AS/400 system, see the
Client Access/400 for DOS with Extended Memory
User Guide book and the Client Access/400 for OS/2
User Guide book.
For more information, see the Distributed Data Management
book and the Distributed Database Programming book.

Client Access
PC Support on the AS/400 system provides all of the major
functions of previous PC Support implementations (except
virtual disk support that is replaced by shared folder support);
and though some new functions are provided, the concept
remains the same. However, the architectural implementation
of PC Support has changed.
PC Support programs, in the System/36 and System/38
implementations, were based on transferring data from the
personal computer to the system using screen buffers (as if
the PC Support program were an attached 5250 screen).
The PC Support programs are now based on program to
program communications, APPC. Furthermore, the new
implementation of PC Support applies for SDLC, LAN (tokenring network or Ethernet), and twinaxial attachment.
A personal computer with PC Support (using APPC) may
now be a source low-entry networking node in an APPN
network. A personal computer (with Client Access) may be a
proper subset of a low-entry networking node in an APPN
network regardless of whether it is remotely attached (SDLC,
token-ring, or Ethernet) or locally attached (TDLC; twinaxial
data link control) to an AS/400 system. The personal computer running PC Support may initiate sessions to any other
APPC/APPN node (except another personal computer
running PC Support) in the APPN network and run applications using APPC. PC Support does not support being a
target for sessions and applications being started on it by a
remote system. However, if the personal computer has
APPC, it can function as both a source and target but cannot
run PC Support.
Another change in the implementation of Client Access is
that it now includes 5250 emulation function (work station
function); this 5250 function enables a personal computer
(running pass-through) to also become a low-entry networking node in an APPN network.
Note: The 5250 emulation product (without PC Support)
does not enable a personal computer to become a
low-entry networking node in an APPN network since
it does not utilize APPC. Earlier PC Support allowed
the personal computer to appear as a 5250 work
station attached to the System/36 or the System/38
and it did not appear as a low-entry networking node.
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Since the AS/400 system supports multiple concurrent PC
Support sessions (as for PC Support/36) with hot-key support
between them, a PC user may establish sessions with a
number of different nodes in an APPN network (even when
locally attached to an AS/400 system.) A PC Support user
may have up to 40 active conversations to 32 different
systems, if the conversations are performing virtual print or
shared folders. If the work station function is used the personal computer is capable of up to five concurrent 5250 sessions with hot key between those sessions.
Consider the following example to illustrate the use of Client
Access with APPN. A PC user is able to have a up to of five
concurrent sessions to different nodes in the APPN network
(with hot key support between them).
A network with a personal computer and five systems
running PC Support has the following qualifications:
 If the only PC Support function is work station function
the nodes in the network may be AS/400 systems or
System/36s with no qualifications.
 If the user wishes to use PC Support functions other
than work station function then either of the following
must be true:
– The network is made up of only AS/400 nodes.
– System/36s are included in the network with the PC
Support/36 coexistence PRPQ (which enables Client
Access to communicate to both the AS/400 system
and the System/36).

User-Written APPC Programs
Because APPN performs many functions in a communications environment, it is important to consider time out
parameters in APPC programs which use ICF. In particular, it
may be important to increase the WAITFILE parameter for
these applications so that they do not time out while waiting
for APPN functions to be performed.
For more information on APPC application program interfaces, see the APPC Programming book.
APPN function is transparent to APPC programs. Programs
using APPN take advantage of the following routing
functions:
 Non-adjacent nodes appear adjacent and so APPC programs may communicate directly to programs in nonadjacent nodes (without any APPC programs on the
intermediate nodes).
 Performance is improved for APPC programs with
session end-points that are not physically adjacent in the
network.
 APPC programs may communicate directly to programs
in nodes in an adjacent APPN network through network
nodes.

Chapter 7. Automatic Configuration and Connection Network Support
This chapter includes information on how APPN automatically configures controller descriptions on a LAN. Also
included is information on an extension of automatic configuration (connection network support). Finally, this chapter
includes examples showing how an AS/400 system must be
configured to use automatic configuration and connection
network support.

Automatic Configuration on LANs
Automatic configuration support for LANs allows the AS/400
system to accept incoming calls from node type 2.1 systems
(for example, AS/400 systems, System/36s, and personal
computers) if there is no controller description varied on that
has a matching LAN address of the calling system. If the line
has been defined to allow automatic creation of controller
descriptions, then the system creates and varies on an
APPC controller description that specifies APPN(*YES). This
support allows for automatic creation, automatic vary on,
automatic vary off, and automatic deletion of these APPC
controller descriptions and their attached device descriptions.
Notes:
1. An operator may vary on, vary off, or delete automatically created controller descriptions.
2. Only APPC controller descriptions are automatically configured on a LAN. (That is, remote work station controllers and host controllers must be manually configured.)

How to Control Automatic Configuration
on LANs
Automatic configuration is controlled on a line-by-line basis.
(That is, one line may specify AUTOCRTCTL(*YES) and
another line may specify AUTOCRTCTL(*NO).) The automatic configuration support for LANs is not related to the
QAUTOCFG system value. The setting of QAUTOCFG has
no effect on this support.
Automatic configuration is controlled by the AUTOCRTCTL
parameter in the token ring or Ethernet line description. This
parameter can be changed at anytime. It is not necessary to
vary off controllers that are attached to the token ring or
Ethernet line description before changing the AUTOCRTCTL
parameter to *YES or *NO.
Note: When you are running APPC over TCP/IP, there is
no line directly associated with the APPC controller.
Therefore, the APPC over TCP/IP APPC controllers
(LINKTYPE=*ANYNW) must be manually created.

How Parameters are Determined in the
Automatically Created Controller
Description
As discussed on page 4-14 under the description of the
MDLCTL (model controller) parameter, the system can be
told which parameters should be used for the controller
descriptions that get automatically created and varied on. If a
model controller description does not exist for a line that supports automatic configuration, then the automatically created
or varied on controller descriptions use the system-supplied
defaults for the various parameters. There are two types of
parameters that are specified in the automatically configured
controller descriptions:
 Those found during the automatic configuration
 Those specified in the model controller or in the systemsupplied defaults
Those found during automatic configuration do not use the
values specified in the model controller or any system
values. Those parameters are found when the adjacent
system on the LAN calls the AS/400 system and then participates in an XID exchange. Following are the parameters
found in this manner:
RMTNETID Remote network identifier.
RMTCPNAME Remote control-point name.
ADPTADR LAN adapter address of the remote system.
SSAP

Source service access point for the connection.

DSAP

Destination service access point for the connection.

NODETYPE Set to *LENNODE if the remote system does
not supply a control-point name on its XID. Otherwise, it is set to *CALC.
TMSGRPNBR Set to *CALC since the system negotiates this
value with the adjacent node.
CPSSN

Set to *NO if the NODETYPE parameter in the
automatically configured controller gets set to
*LENNODE. Otherwise, it is set to *YES. The
system determines if it needs to establish a
CP-CP session with the adjacent node based on
the network server list (if the local system is an
end node), or based on the adjacent system's
request for CP session services.

SWTLINLST Set to the token ring or Ethernet line the call
was received on. For automatically configured
controller descriptions, there is only one line
listed in the SWTLINLST. The system may
change this parameter for automatically configured controllers that already exist.
The other parameters in the automatically created controller
descriptions are copied from the model controller description
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(if the model controller associated with the line that the call
was received on is varied on), or are system-supplied
defaults. An exception to using system-supplied defaults is
the ONLINE parameter. It is set to *NO for automatically configured controller descriptions since various systems may be
automatically configured (such as personal computers,
AS/400 systems, and System/36s), and you may not want all
systems varied on at initial program load (IPL).
APPC controllers that are automatically created on a LAN
have the CTLOWN (control owner) parameter set to *SYS
since the system controls that controller description. If an
operator wishes to change any parameters in a controller
that was created automatically, the CTLOWN parameter
needs to be set to *USER. By setting this parameter to
*USER, the system does not automatically vary on, change,
or delete this controller description. (The operator now owns
this controller description.)

Configuration Considerations for Personal
Computers and for a Mixed Environment
At the time controller descriptions are automatically created,
the AS/400 system is not able to determine whether the
system calling in is a personal computer or some other
system. Therefore, in a mixed environment (AS/400 systems
or System/36s, and personal computers), it is recommended
that the model controller description be set to
INLCNN(*DIAL) and ONLINE(*NO). If the adjacent system
calls in, this AS/400 system automatically varies on an
existing controller. A possible drawback, however, is if an
adjacent system is another AS/400 system or System/36 and
there is a need to have the controller activated at IPL time.
(For instance, either system may need the ability to initiate a
session with the adjacent node.) In this case, one of the
automatically configured controller descriptions can be
changed (using the CHGCTLAPPC command) to specify
ONLINE(*YES) as long as the CTLOWN parameter is set to
*USER.
Notes:
1. Prior to Release 3, it was recommended that APPC controllers with attached personal computers running PC
Support be configured with the attributes INLCNN(*ANS)
and ONLINE(*YES). This was since the AS/400 system
had no need to initiate connections to personal computers. Since INLCNN(*ANS) was specified, the AS/400
system did not attempt to call every personal computer
on the LAN and did not display a message for every
controller stating that the remote controller was not
answering the call.
2. When an AS/400 system is connected to another
AS/400 system, both systems cannot be configured as
INLCNN(*ANS) if both systems need to establish outgoing calls. (One or both of the systems must be configured as INLCNN(*DIAL).)
It may be appropriate to configure the model controller differently if there is one AS/400 system supporting many per-
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sonal computers (in that case, INLCNN(*ANS) and
ONLINE(*YES) would be acceptable), or if all of the systems
on the LAN can handle incoming call requests and there is a
need to have these controllers varied on at IPL time. (In that
case, INLCNN(*DIAL) and ONLINE(*YES) would be acceptable.)
Note: When the AS/400 system needs to automatically vary
on a controller description, it updates the controller
description parameters (that is, it internally performs a
CHGCTLAPPC command) so that it matches the
values specified in the model controller description or
the system-supplied defaults. The only parameters
that are not changed when an existing controller is
varied on is the INLCNN and ONLINE parameters.

How the AS/400 System Determines
whether to Accept Incoming Call Requests
When the AS/400 system receives an incoming call from
another system on the LAN, it first determines if there is a
controller with a matching LAN address, a source service
access point (SSAP), and a destination service access point
(DSAP) that is in vary on pending status. If one is found,
then the system proceeds with XID processing so that the
controller descriptions on the two systems can become connected.
If a vary on pending controller is not found, the AS/400
system looks for a controller that is varied on but that is not
in a proper state to receive an incoming call. (For example, a
controller showing a status of RCYPND (recovery pending)
would not be eligible to receive an incoming call.) If a controller is found, but it is not in the proper state, the incoming
call request is rejected. For details on a special condition that
would cause the AS/400 system to not allow an incoming call
because of a previous vary off, see “Vary Off Considerations
Associated with Automatic Configuration” on page 7-4.
If the system does not find a controller with a matching
address that is varied on, then it checks the line from which
the call was received. If the line description has
AUTOCRTCTL(*YES) specified, then the system accepts the
incoming call. Now the system must supply the LAN adapter
with parameter values from the model controller description
or the system-supplied defaults. The system does not yet
have the actual controller description varied on for this connection. It needs to either create a controller description or
vary on an existing controller. The system needs to perform
an internal Change Controller APPC (CHGCTLAPPC)
command and set the parameter values to the ones currently
specified in the model controller description or to the systemsupplied defaults (if it finds an existing system-controlled controller description and simply needs to automatically vary it
on).
After the system has accepted the initial call, it proceeds with
XID processing. Once the AS/400 system has received an
exchange identifier from the adjacent system, it has the necessary information to attempt to find an existing controller

description that specifies CTLOWN(*SYS). The system varies
on an existing controller or creates a new controller
description. When the system is attempting to create or vary
on a controller description, it is also continuing on with the
exchange identifier processing.
Note: If the exchange identifier received indicates that the
adjacent system does not support node type 2.1 functions, then the connection is dropped. This happens if
a remote work station or host controller called the
AS/400 system and there is no controller description
currently varied on.

Automatic Creation and Vary On of the
Controller Description
Once the APPN support determines that it needs a controller
description automatically varied on, it determines if there are
any existing controller descriptions that follow the naming
convention for automatically created APPC controllers.
The naming convention for controller descriptions is that the
first controller description created has the same name as the
CP name of the adjacent system. Additional controller
descriptions created use the following convention:
CPNAMExx Where CPNAME is the adjacent system's
control-point name and xx is some value from
'00-FF'.
If the adjacent system does not send a control-point name,
then the local system creates a name based on the adjacent
system's EXCHID value. The format of the name is:
CIIIIIxx

Where C is a constant value, IIIII is the
exchange identifier (not including the three-digit
block number), and xx is some value from
'00-FF'.

The system does one of the following: rejects the request,
varies on an existing controller, or creates a new controller.
For an existing controller description to be considered a possible candidate for being automatically varied on, it must:
 Satisfy the naming convention
 Be an APPC controller description
 Be in a varied off status
 Have RMTCPNAME and RMTNETID parameters that
match the incoming XID parameter
 Have LINKTYPE parameter specified as *LAN.
If no controllers are found that meet these initial requirements for a candidate for automatic vary on, then the system
creates a new controller. The name of this controller will be
the first available name that follows the naming convention
for this remote control-point name, and the controller
description will indicate that the controller owner is the
system (CTLOWN(*SYS)).
If there are candidates that meet the initial requirements,
then a best candidate for the incoming call request is

selected. Here are the selection criteria for choosing the best
candidate:
 If an APPC controller description specifies the same
LAN remote adapter address, SSAP, and DSAP as the
incoming call and is user controlled (that is,
CTLOWN(*USER) is specified), the request to vary on
the controller is rejected and the connection with the
remote system is broken. This feature can be used to
prevent a particular system from calling in, while allowing
the system to perform automatic configuration for other
systems. If this condition occurs, the informational
message CPF2C83 informs the operator that a system is
trying to call and instructs the operator to take appropriate actions.
 If a controller description does not meet the first criterion, then the system searches for an APPC controller
description that has the same LAN remote adapter
address, SSAP, and DSAP as the incoming call request
and that is system controlled (CTLOWN(*SYS)). If the
system finds a controller description meeting this criterion, then that controller is used.
 If no controllers are found meeting the first two criteria,
then the system searches for any APPC controller
description that is user controlled (CTLOWN(*USER)).
Because the controller's remote adapter address is not
the same as that in the incoming call request, the
request to vary on the controller description is rejected
and the connection with the remote system is broken.
This feature can be used to prevent a particular system
from calling even though the remote system changed the
LAN adapter address it is calling out on. If this condition
occurs, the informational message CPF2C84 informs the
operator that a system is trying to call and instructs the
operator to take appropriate actions.
 If no controller is found matching the first three criteria,
the system searches for any APPC controller description
that is system controlled (CTLOWN(*SYS)). This controller can then be used to make the connection. In this
case, the controller is used even though the remote system's LAN adapter, SSAP, or DSAP have changed. The
system changes the controller description so that it
reflects the parameters that will actually be used for this
connection (which includes changing the controller's
remote adapter address, SSAP, and DSAP).
After a controller description is changed or created, then
APPN internally runs the VRYCFG command to vary on the
controller. The system associates the VRYCFG command
with the previous incoming call request. If the connection has
not been established, then the controller goes to vary on
pending status. If the connection has been established, the
controller is varied on. Once the system-controlled controller
is varied on, it functions as any other APPC controller
description on a LAN.
Note: If an error occurs while the connection is being established, then the status of this controller could go to
RCYPND or FAILED.
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Automatic Vary Off and Deletion of the
Controller Description
The automatic vary off and delete function is controlled by
the AUTODLTCTL parameter in the line description. When a
controller description that specifies CTLOWN(*SYS) is varied
on (either manually or automatically by the system), the
system copies the current value of the AUTODLTCTL parameter associated with the controller description. (It is possible
that the line could be varied off and the value of
AUTODLTCTL changed. However, the value used for any
particular controller description is based on the
AUTODLTCTL parameter value specified when the controller
description is varied on.)
When a controller goes to a vary on pending status (for
example, after a connection with an adjacent node ends), a
timer based on the AUTODLTCTL parameter is started. If
this controller remains in a vary on pending status and it is
not varied off manually by the operator for the entire time
specified by the AUTODLTCTL parameter, then the system
automatically varies off and deletes the controller description
and all of its attached APPN device descriptions (whether the
device descriptions were created automatically or manually).
This function is only available on controllers that specify
CTLOWN(*SYS).

Vary Off Considerations Associated with
Automatic Configuration
The automatic configuration support has a built-in two-minute
delay. The two-minute delay is from the time a controller gets
varied off to the time that an incoming call is accepted, and a
controller is automatically created and varied on.
This delay is to handle instances when the adjacent system
attempts to call the local system back immediately after a
controller description has been manually varied off. This
could occur if there were CP-CP sessions active prior to the
vary off request. Without the two-minute delay, it would be
possible that a line configured to support automatic configuration could again automatically create and vary on the controller description. This would be a problem if you were trying
to vary off a token ring or Ethernet LAN line and all of the
attached controllers.
The AS/400 system recognizes that the same system that
was manually varied off within the last two minutes is trying
to call in. This is based on the ADPTADR, SSAP, and DSAP
parameters of the controller that was varied off.
If you want to allow a controller to be connected again prior
to the two-minute delay expiring, then the controller
description must be manually varied on.

Model Controller Considerations
A model controller description is defined by specifying
MDLCTL(*YES) in an APPC controller description. When
MDLCTL(*YES) is specified, it is treated differently than other
APPC controller descriptions. Following are some considerations for model controller descriptions:
 Device descriptions cannot be attached to model controllers. There is no physical attachment with a model controller.
 A model controller can be associated with only one line
description at a time. This configuration is done using
the SWTLINLST parameter in the model controller. Two
model controllers that specify the same line in their
SWTLINLST parameter may not be varied on at the
same time. This is because only one set of parameters
can be used for an automatic configuration request.
 The RMTNETID, RMTCPNAME, and ADPTADR parameters are optional parameters when MDLCTL(*YES) is
specified. If you supply these parameters when you
create the model controller description, then the system
uses the model controller RMTNETID, RMTCPNAME,
and ADPTADR to create and vary on another controller
description. This system-created controller description is:
– Automatically varied on
– Used only to establish a CP-CP session with an
adjacent system if such a session is needed
– The only controller description created by the
system that uses the RMTNETID, RMTCPNAME,
and ADPTADR from the model controller description
It is important to note that this system-created controller
description is different from either the model controller
description or the controller description that the local
system creates when an adjacent system requests a
communications session (and the local system does not
already have a controller description with the same
ADPTADR, SSAP, and DSAP values as in the incoming
request). When the local system creates a controller
description because of an incoming session request from
an adjacent system, the local system follows the naming
convention found under “Automatic Creation and Vary
On of the Controller Description” on page 7-3.
If the local system is an end node, the adjacent system
must be specified in the NETSERVER parameter of the
CHGNETA command in order for the local system to
establish CP-CP sessions with the adjacent system.
 Since model controller descriptions do not represent an
actual connection, they are not associated with a line
description when using the WRKCFGSTS command. For
the model controller description to be used by the
system for supplying parameters in automatic configuration support, it must be varied on. The model controller
shows a vary on pending status if it has been varied on,
but the associated line is not currently available, possibly
because:
– The line is varied off
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– The line is in a recovery state
– The line description has AUTOCRTCTL(*NO) specified
The model controller shows a varied on status if the
model is varied on and its associated line is available for
use (for example, the line is varied on or active).

Connection Network Support
A connection network allows APPN support to find
addressing information about another system on a LAN when
a connection needs to be established. The connection
network is an enhancement of automatic configuration since
the AS/400 system determines addressing information for
outgoing calls and automatically creates the associated controller description. Without connection network support, one
of the two systems making a connection would be required to
have the other system's LAN address and other controller
information manually configured. The main benefits for using
connection network support are:
 It requires less manual definition of controller
descriptions.
 It provides direct, any-to-any connectivity with other
systems defined to the same connection network instead
of using intermediate routing.
 It reduces the amount of information in the APPN
topology database and decreases the number of
topology updates sent to other systems. See “Connection Network Representation in the Topology
Database” on page 7-6 for more information about the
topology database.
A local area network (LAN), such as a DDI, token ring, or
Ethernet LAN, is considered a virtual node by all systems
that are part of the connection network. The virtual node may
be used during APPN route selection. Each node that participates in the connection network has a transmission group
(TG) entry in the topology database that contains data link
control (DLC) signaling and addressing information. For
LANs this information includes a node's local adapter
address and source service access point (SSAP).
At the time a route needs to be calculated, APPN route
selection services determines that two nodes have connections to the virtual node. The routing information that is
returned to the route requester contains the DLC signaling
information of the destination. The originator can then establish a direct outgoing connection to the destination (knowing
the DLC signaling information). A connection network may
also be used for intermediate routing between network
nodes.

Requirements to Participate in a
Connection Network
To participate in an APPN connection network, a system
needs to have a CP-CP session established with a network
node and a model controller description configured.
Note: A System/36 does not support connection networks,
so an AS/400 end node that wants to participate in a
connection network must not have a System/36 listed
as a possible server in its network server list. The
connection network is defined by supplying the connection network network identifier (CNNNETID) and
connection network control-point name
(CNNCPNAME) in the model controller description
associated with the token ring or Ethernet line
description. All systems connected to the same LAN
(that want to participate in the connection network)
must specify the same value for their CNNNETID and
CNNCPNAME parameters. The CNNNETID and
CNNCPNAME parameters are used to define the
name of the virtual node representing the connection
network.
For a connection network defined on a LAN, the local
address that is used is a combination of the LAN adapter
address (taken from the token ring or Ethernet line
description) and the source service access point (SSAP)
(taken from the model controller description that describes
the connection network).
Network nodes have the ability to establish CP-CP sessions
that are initiated by other nodes on the LAN. For example, if
there are 30 end nodes on the LAN, an AS/400 network
node need not manually configure all 30 controller
descriptions to establish CP-CP sessions. An AS/400
network node simply offers its CP-CP session services to
systems that call in and the AS/400 system automatically
creates and varies on the controller descriptions. As discussed in “Model Controller Considerations” on page 7-4, the
destination systems with which CP-CP sessions need to be
established can be supplied in the model controller
description (by specifying the RMTNETID, RMTCPNAME,
and ADPTADR parameters).
The connection network allows the AS/400 system to communicate with any other AS/400 system on a LAN by having
an operator configure one token ring or Ethernet line
description and configure one model controller description
that defines the connection network. (This assumes all of the
systems have the same connection network defined.)

Connection Network Example: Following is an
example that shows some of the important concepts in connection networks.
The physical configuration for the example is shown in
Figure 7-1 on page 7-6. There are five AS/400 systems on
the token-ring network. Prior to having connection network
support, if any system on the token-ring wanted to have
direct communications with any other system on the ring
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(that is, without having the network node A (NN A) performing intermediate routing), each system would be required
to have one token-ring line description and four APPC controller descriptions configured. As more systems are added to
the network, configuration becomes quite time-consuming
and complex.

NN
A
DS=1
EN
B

EN
E

DS=2

NN
A

DS=5

CN1
VN
DS=3
DS=4
EN
E

EN
B

EN
C

EN
D

RV3S127-0

Figure 7-2. Logical Configuration of the LAN Using a Connection
Network. DS = Data link control (DLC) signaling information.

EN
C
EN
D
RV3S126-0

Figure 7-1. Physical Configuration of the LAN

The logical configuration of the token-ring using a connection
network is shown in Figure 7-2. Each system needs only a
token-ring line description and one APPC model controller
description manually configured. Assuming that the network
identifier is the same for all nodes, each system's model
would specify CNNNETID(*NETATR) and
CNNCPNAME(CN1). Each end node would also supply the
RMTNETID(*NETATR), RMTCPNAME(A), and ADPTADR(1)
in their model controller (so that CP-CP sessions can be
established with NN A). At this point, none of the end nodes
have knowledge of each other's address.

Assume EN B wants to establish an LU 6.2 session with EN
E. EN B, through its NN server (A), requests a route to EN
E. As part of this processing, EN B reports to NN A that it
has a transmission group (TG) to CN1, and the DLC signaling information associated with its connection is 2. (The
DLC signaling information is actually a 6 byte adapter
address and a 1 byte SSAP address, but in this example, it
has been simplified to a single digit.) NN A determines that
the location name searched for is on EN E, so it sends a
search request to end node E (EN E). On the search reply,
EN E reports its TG connections (one of which is the TG
from E-CN1 that has DLC signaling information of 5). During
the route calculation phase, NN A realizes that both EN B
and EN E have TGs to the same connection network.
Assuming that the connection through the virtual node is the
least weight route, NN A informs EN B that the optimal route
is EN B - CN1 - EN E. Since the route uses a virtual node,
the DLC signaling information from CN1 to EN E will be supplied. EN B can now automatically create a controller
description for EN E and make the outgoing call. EN E can
accept the incoming call and automatically create a controller
description for EN B.

Connection Network Representation in the
Topology Database
What is shown in the topology database (using the Display
APPN Information (DSPAPPNINF) command) depends on
whether the local system is a network node or an end node.
An end node shows only a TG entry from itself to the virtual
node. A network node shows:
 A virtual node entry
 A TG entry from itself to the virtual node
 A TG entry from the virtual node to itself
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 TG entries from other network nodes to the virtual node
 TG entries from the virtual node to other network nodes
When a connection is established (that is, the route chosen
for this connection includes a virtual node) there is not an
entry in the topology database showing this connection. See
Figure 7-2 on page 7-6. In this example, EN B would not
have a TG entry from itself to EN E in its topology database.
EN E would not have a TG entry from itself to EN B in its
database. Many connections are controlled by the model
controller description that defines the connection network.
The connection from the local system to the virtual node is
active when the model controller description is varied on and
there are available connections on the line. The TG from the
local system to the virtual node will not be displayed in the
topology database until it becomes active. If the model controller is not varied on, or if no connections are available on
the line, then the TG from the local system to the virtual
node is inactive. If the TG from the local system to the virtual
node is inactive because no connections are available, the
system waits for 20% of all possible connections to be freed
up before changing the TG to active again. This prevents
continual updates to the topology database (status change of
the TG from active to inactive to active, and so on).
In summary, the varying on and varying off of the model controller description affects many connections. However, the
number of nodes and TG entries in the topology database
are greatly reduced. Likewise, the number of topology
updates that are broadcast throughout the network is
reduced with connection networks.

Support of Systems that Do Not Have a
Connection Network Defined
An AS/400 system that has a connection network defined on
a LAN may encounter other systems on the LAN that do not
have a connection network defined. The ability for a system
to automatically create its controller descriptions depends on
the level of support that is on these other systems. Following are some considerations regarding when a system
can automatically create controller descriptions for establishing initial connections. Once two systems have their controller descriptions created and varied on, either system can
initiate an outgoing connection. See Figure 7-2 on page 7-6.
 To establish an outgoing connection using automatic
creation of controller descriptions, both systems must be
in the same connection network.
 If EN B has a connection network defined or has automatic configuration support on the LAN and EN E does
not have automatic configuration support on the LAN,
then EN E must have a controller description manually
configured to connect to EN B directly. That is, EN E
must make the initial outgoing connection for EN B to
perform the automatic creation. If EN B attempts to
establish a session with EN E before it receives an
incoming call from EN E, then the session is established

taking the route EN B to NN A to EN E (intermediate
routing is performed).
Note: On the AS/400 system, simply varying on a LAN
controller description initiates an outgoing connection. Therefore, in the previous example, EN
E needs to vary on its controller description
before EN B attempts to establish an LU 6.2
session to EN E. EN E does not need to establish the first LU 6.2 session.
 If neither EN B or EN E on the LAN have automatic configuration support on the LAN, then both systems need
to have manually configured controller descriptions
varied on to establish a direct connection. If they do not
have controller descriptions varied on, they are forced to
establish their sessions by taking the route EN B to NN
A to EN E.

Configuration Considerations
Following are two examples showing incorrect configuration
of a connection network. The correct configuration of the
same example follows:
 See Figure 7-3. Parallel TGs to the same connection
network are not allowed. Only one LAN line description
may be associated with a connection name. (That is,
only one line may be specified in the model controller's
SWTLINLST parameter and only one model controller
may be active on the system that uses a particular
CNNNETID and CNNCPNAME.) This is required since
the AS/400 system must have a unique LAN address
(system-wide) for every controller description that gets
varied on.
If the system were to allow definition of multiple lines for
the same connection network name, then APPN route
selection services may choose one of the lines for one
session initiation request, and it may choose another line
for a second session initiation request to the same
remote system. The connection would fail since, in both
cases, the address of the remote system would be the
same. (The second controller description could not be
varied on for use on the second LAN line.)
SYSA

SYSB
Addr = 1
CN1

LAN 1
LAN 2

Addr = 3

Addr = 2

RV3S128-0

Figure 7-3. Incorrect Configuration Showing Parallel TGs to a Connection Network

 See Figure 7-4 on page 7-8. There can be only one
connection network name associated with a LAN line
description at any given time. Two model controllers
cannot have the same SWTLINLST parameter specified
and be varied on at the same time. As in the previous
case, the AS/400 system must have a unique LAN
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address for every controller description that gets varied
on.

included in the examples. See the documentation for those
systems for their configuration information.

One AS/400 system (SYSA) has two LAN line
descriptions (with a separate connection network defined
on each), and another AS/400 system (SYSB) has two
connection network names defined on one LAN line. If
SYSA were to request multiple sessions to SYSB, the
first session may go over CN1. Another session initiation
request could choose CN2. However, the destination
address is the same, so the second controller
description could not be varied on.

Note: The following examples show personal computers
configured as end nodes. In some ways, they act as
end nodes since they provide their CP names when
XIDs are exchanged. However, personal computers
do not act as end nodes in the same way as AS/400
systems since they do not automatically create configuration resources.

SYSA

LAN 1

SYSB

Addr = 1

CN1
CN2

LAN 2
Addr = 2

Addr = 3

LAN3

RV3S129-0

Figure 7-4. Incorrect Configuration Showing Two Connection Networks on the Same Line

 See Figure 7-5. Multiple connection networks (that have
different connection network names) may be defined on
separate LAN lines.
SYSA

SYSB
Addr = 1

CN1

Addr = 2

CN2 Addr = 4

LAN 1
LAN 2

Addr = 3
LAN3
LAN4

Figure 7-5. Correct Configuration Showing Two Connection Networks and Two LAN Lines

The name of a virtual node cannot be the same as the
control-point name of any network node or an end node.
That is, the CNNNETID and CNNCPNAME parameters
cannot be the same as the RMTNETID and RMTCPNAME
parameters in any controller descriptions in the entire APPN
network. If this convention is not followed, unpredictable
results may occur.

AS/400 Configuration Examples for
Automatic Configuration and Connection
Network Support
This section includes examples showing how an AS/400
network node must be configured to use automatic configuration and connection network support. Configuration for other
systems (personal computers and System/36s) is not
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This example describes configuration for the network shown
in Figure 7-6 on page 7-9. In this network, an AS/400
system is a server for 30 personal computers running PC
Support. The personal computers are on a token-ring
network.
In this example, the default timers and retry values in the
automatically created controller descriptions are suitable. The
configuration steps are:
1. Create the line description for the token-ring network
line.
CRTLINTRN LIND(TRN1) RSRCNAME(LINð11) AUTOCRTCTL(\YES)
The name assigned to the line description is TRN1. The
physical communications port (resource name) is
LIN011.
2. Vary on the token-ring line.
VRYCFG TRN1 \LIN \ON

RV3S130-0
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AS/400 System as a Server for 30 Personal
Computers

The controller descriptions can then be automatically
created for the personal computers as they call in to the
AS/400 system.

AS/400 System with 30 Personal
Computers and Other Systems
This example describes configuration for the network shown
in Figure 7-7 on page 7-9. In this network, an AS/400
system is a server for 30 personal computers running PC
Support. The personal computers are on a token-ring
network. In addition, there are other systems on the tokenring network.

EN29

End Node

End Node

EN2

EN1

End Nodes
EN3 through EN29

EN3

Token-Ring
Network
EN30

Network
Node

End Node
NN1
RV3S123-0

Figure 7-6. AS/400 System as a Server for 30 Personal Computers
EN29

End Node

End Node

EN2

EN1

End Nodes
EN3
through EN29

EN3
Network
Node
Token-Ring
Network
EN30
NN1
End Node

EN31
LEN1

RV3S124-0

Figure 7-7. AS/400 System, 30 Personal Computers, Other Systems

In this example, the default timers and retry values in the
automatically created controller descriptions are suitable for
most systems. One system with a control-point name of
SYSX is having problems that could be corrected by
changing some token-ring parameters in its controller
description. These steps are:

1. Creating the line description for the token-ring network.
CRTLINTRN LIND(TRN2) RSRCNAME(LINð11) AUTOCRTCTL(\YES)
The line description is named TRN2. The resource name
is LIN011.
2. Vary on the line.
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VRYCFG TRN2 \LIN \ON

End Node

The line description is named TRN2. The controller
descriptions can then be automatically created as other
systems call in to the AS/400 system.

Local-Entry
Networking Node

EN1

3. The user determines that the controller description associated with system SYSX is SYSX.
Note: The naming convention for controller descriptions
is that the first controller description created has
the same name as the CP name. Additional controller descriptions created use the following
convention:

LEN1

CPNAMExx CPNAME is the adjacent system's
control-point name and xx is some
value from '00-FF'.
The connection associated with the automatically
created controller description SYSX is performing
poorly.
4. Vary off the controller description.

Network
Node

Token-Ring
Network

NN1

Local-Entry
Networking Node

VRYCFG SYSX \CTL \OFF
5. Change the controller description.
CHGCTLAPPC CTLD(SYSX) CTLOWN(\USER) LANMAXOUT(7)
The user determined that performance would be
improved for SYSX by changing the token-ring maximum
outstanding frames (LANMAXOUT) count. To change
controller SYSX, the controller owner (CTLOWN) must
first be changed to *USER.

LEN2

RSLS591-2

Figure 7-8. AS/400 System and Other Systems on a Token-Ring
Network

6. Vary on the controller description.
VRYCFG SYSX \CTL \ON
The controller description needs to be varied back on by
the user for the change to take effect.

AS/400 System on a Token-Ring Network
with Other Systems
This example describes configuration for the network shown
in Figure 7-8. In this network, an AS/400 system is attached
to other systems that have manually created configurations
for connecting to this AS/400 system.

For performance reasons, the customer has decided to
change the system-supplied defaults for the automatically
created controller descriptions. A model controller needs to
be created to supply the new values. The steps to configure
this setup are:
1. Creating the line description for the token-ring network.
CRTLINTRN LIND(TRN3) RSRCNAME(LINð11) AUTOCRTCTL(\YES)

The line description is named TRN3. The resource name
is LIN011. The controller descriptions can be created
automatically.
2. Creating the model controller description.
CRTCTLAPPC CTLD(TRN3MODEL) LINKTYPE(\LAN) MDLCTL(\YES)
SWTLINLST(TRN3) LANFRMRTY(5) LANACKFRQ(7)

The controller description is named TRN3MODEL. All of
the automatically created controller descriptions use the
defaults, except for the token-ring network frame retry
(LANFRMRTY) and the token-ring network acknowledgement frequency (LANACKFRQ) parameters.
3. Vary on the model controller.
VRYCFG TRN3MODEL \CTL \ON
To make sure that all automatically created controller
descriptions use values from the model controller, the
model controller must be varied on before the line
description is varied on.
4. Vary on the line.
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1. Creating the line description for the token-ring network.

VRYCFG TRN3 \LIN \ON

AS/400 Network Node with Other Systems
This example shows configuration for an AS/400 system as a
network node AS/400 end nodes and System/36 low-entry
networking nodes on a token-ring network. Configuration for
an end node is also included.
A diagram of the example network is shown in Figure 7-9.

CRTLINTRN LIND(TRN4) RSRCNAME(LINð11)
ADPTADR(4ððððððððððð3) AUTOCRTCTL(\YES)
The line description is named TRN4. The resource name
is LIN011. The controller descriptions can be created
automatically.
2. Creating the model controller description.
CRTCTLAPPC CTLD(TRN4MODEL) LINKTYPE(\LAN) MDLCTL(\YES)
CNNCPNAME(CN1) SWTLINLST(TRN4)

The controller description is named TRN4MODEL. The
connection network CP name is CN1. Since the
CNNNETID is not supplied, the values for the network
attributes are used for this field. In this example, all the
systems use the same network ID.

Local-Entry
Networking
Node
End Node

3. Vary on the model controller.
VRYCFG TRN4MODEL \CTL \ON
End Node

LEN1

EN2

End Node

EN1
Network
Node

NN1

To make sure that all automatically created controller
descriptions use values from the model controller, the
model controller must be varied on before the line
description is varied on.
4. Vary on the line.

Token-Ring
Network

VRYCFG TRN4 \LIN \ON
Following is the configuration that one of the AS/400 end
nodes uses to participate in connection network CN1 and to
establish its CP-CP session with the network node NN1. The
steps to configure an end node are:

EN3

End
Node

1. Creating the line description for the token-ring network.
CRTLINTRN LIND(TRN5) RSRCNAME(LINð11) AUTOCRTCTL(\YES)

LEN2

The line description is named TRN5. The resource name
is LIN011. The controller descriptions can be created
automatically.

EN4

Local-Entry
Networking
Node

2. Creating the model controller description.
CRTCTLAPPC CTLD(TRN5MODEL) LINKTYPE(\LAN) MDLCTL(\YES)
CNNCPNAME(CN1) SWTLINLST(TRN5)
RMTCPNAME(NN1) ADPTADR(4ððððððððððð3)

RV3S125-0

The adapter address of the network node's token-ring
network line (4000000000003) must be obtained from
the network node.

Figure 7-9. AS/400 System as a Network Node. AS/400 end
nodes are attached using a connection network.

The AS/400 end nodes have connection network support, so
a connection network (CN1) will be defined over the tokenring network. Since the end nodes will request CP-CP
session services, the network node needs to supply
RMTNETID, RMTCPNAME, or ADPTADR information. The
steps to configure the network node are:

3. Vary on the model controller.
VRYCFG TRN5MODEL \CTL \ON
4. Vary on the line.
VRYCFG TRN5 \LIN \ON
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Chapter 8. Advanced Considerations for APPN
This chapter discusses considerations that you should be
aware of when planning or using your network. These considerations include:
 Network performance considerations
 Security considerations
 Switched line considerations
 How and when sessions are kept active
 Configuration requirements
 Connecting a System/370 or System/390 host to an
APPN network
 Coexistence with System/36 APPN
 Directory services search processing
 Topology routing services
 Adaptive pacing
 Transmission priority
|

 Multiple network connectivity

|

 APPN virtual controller support

Network Performance Considerations
The performance of a network can be measured. For more
information on how to use the APPN procedures for measuring performance, see the Performance Tools for AS/400
book.
Network performance is affected by the following:
 Transmission priority
When you create a class-of-service description (see the
“Create Class-of-Service Description (CRTCOSD)
Command” on page 4-24), you can define one of three
transmission priorities for each class of service. You can
specify, by the transmission priority (TMSPTY) parameter, that the transmission priority for any class of
service is high, medium, or low.
The transmission priority you specify is carried in the
session activation request at session establishment,
which allows each logical unit on the session and each
routing entry along the session path to store the same
transmission priority. By assigning an appropriate mode
(which includes a class of service) at session activation
time, better response time for the applications that
require it can be ensured. Generally, interactive traffic
should have a high priority and batch traffic a low priority.
For more information, see “Transmission Priority
Considerations” on page 8-30.
 Route addition resistance

 Copyright IBM Corp. 1997, 1998

Route addition resistance (RAR) is a relative value that
indicates how desirable one network node is, as compared to other network nodes, for having intermediate
sessions routed through it.
Changing this value and working with the different classof-service descriptions that will be used are ways of controlling where sessions are routed.
The RAR value is defined in the network attributes for
the local AS/400 system. See the “Change Network Attributes (CHGNETA) Command” on page 4-1 for information on changing the value.
 Maximum intermediate sessions
The maximum number of intermediate sessions allowed
on a network node is specified by the Change Network
Attributes (CHGNETA) command (see “Change Network
Attributes (CHGNETA) Command” on page 4-1). When
the number of intermediate sessions reaches 90% of the
maximum value, the node is marked as congested. A
node that is congested may or may not be used for
intermediate sessions depending on the class-of-service
definition. The node is not congested when the number
of intermediate sessions drops below 80% of the configured value. Also, if the maximum number of intermediate
sessions is reached (100%), then intermediate sessions
will not be allowed through this network node until the
value drops below 100%. You can limit the effect of
intermediate sessions on local processing by setting an
appropriate value.
 Pacing values
Pacing determines how many message units (SNA RUs)
can be transferred over a session before receiving an
acknowledgement from the receiving system. The fewer
number of pacing responses required in the network the
better the performance.
If the adjacent system does not support adaptive pacing,
the pacing value is determined at session establishment
time and is not changed for the duration of the session.
The values used in negotiating the pacing values with
the adjacent system are determined from the INPACING
and OUTPACING values on the mode description (see
the “Create Mode Description (CRTMODD) Command”
on page 4-20). The AS/400 system will not allow these
values to be negotiated to a higher value. If necessary,
the receive pacing value will be negotiated to a lower
value, matching the INPACING value.
If the adjacent system does support adaptive pacing, the
minimum pacing value is set at session establishment
time using the INPACING and OUTPACING values. The
location that starts the session establishment (BIND
request) is responsible for setting the values. No negotiation of the values is performed. However, support is
provided by the system to change or adapt the pacing
values based on the system's buffer resources and
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traffic patterns in the network. The system can now allocate its session buffers automatically to efficiently use its
available resources.
The AS/400 system also has the ability to slow down the
transfer of data or even stop receiving at any node of
any session. This allows for more equity in the network
by dynamically tuning the flow of messages on any hop
for any session that may be contributing to congestion
problems in the network. The values from the INPACING
and OUTPACING parameters on the mode description
(see the “Create Mode Description (CRTMODD)
Command” on page 4-20) are used to set the values
when the AS/400 system starts the session.
For more information, see “Pacing Considerations” on
page 8-29.
 Session activation considerations
When a session is requested to a remote location that
matches a network node control-point name, a directory
search is not performed by the network node that is calculating the route. This is true if the session request is
being started by a user on the network node or on an
end node that the network node is providing services for.
Therefore, session start requests for remote locations in
end nodes and remote locations in network nodes that
do not match the control-point name of the network
nodes will take longer because the directory search
needs to be sent and the replies need to be received.

Protecting Your System in an APPN
Environment
APPN networks provide open connectivity and require
minimal configuration by each system in the network. When
a system has a connection into an APPN network, that
system can establish sessions with other systems that are
connected within that APPN network.
APPN reduces the physical, configuration barriers to communications. However, you might want to build some logical
barriers between systems in the network for security reasons.
AS/400 provides network administrators with the capability to
specify which connections between APPC locations are
allowed. For example, you might want to allow SYSTEMB to
communicate with SYSTEMA and SYSTEMD, but not with
SYSTEMC. The ability to control which systems can connect
to your system is often called firewall support.
The topics that follow provide tips on how you can use the
new APPN filtering support to create an APPN firewall for
your AS/400 network.
The following commands have parameters and options for
APPN filtering support.
 ADDCFGLE (Add Configuration List Entries)
 CHGCFGL (Change Configuration List)
 CRTCFGL (Create Configuration List)
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 RMVCFGLE (Remove Configuration List Entries)
 WRKCFGL (Work with Configuration Lists)

System Types in an APPN
Network-Overview
Figure 8-1 shows an example of two connected APPN
networks:
┌┐
││
NETID - EURONET
││
││
││
││
┌─────────┐
┌─────────┐
││
┌──────────┐
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│
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│
│
│ CHICPC1 ├─────────┤ CHICPC2 │
││
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│
│
│
│
│
││
│
│
└───┬─────┘
└─────┬───┘
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│
│
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│
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│
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│
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│
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│
└───┤
NN
├──────┘
││
│
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│
│
│
│
│
││
│
│
│ ATLANTA ├───────────────────┤ CHICAGO │
││
│ LONDON │
│
│
│
├──────────────┼┼─────┤
│
│ PUBLICBB │
┌───┤ PAYROLL │
││
│
│
└────┬─────┘
│
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└────┬─────┘
│
│
│
││
│
│
│
│
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│
│
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││
│
┌────┴─────┐
┌──────┴───┐
┌─┴────────┐
││
┌────┴─────┐
│
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│
│
NN
│
│
EN
│
││
│
EN
│
│
│
│
│
│
│
││
│
│
│ NEWYORK ├────────┤ DALLAS
├───────┤ MADISON │
││
│ PARIS
│
│
│
│
│
│
│
││
│
│
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│
│
│
│
││
│
│
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││
└──────────┘
││
││
││
││
└┘
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Figure 8-1. Sample APPN Network

The boxes in Figure 8-1 represent the following types of
nodes in an APPN network:
 A peripheral node is at the edge of a network. It can
participate in the network, but it cannot provide intermediate routing to other systems in the network. A peripheral node can be an end node (EN) such as MADISON
and PARIS in Figure 8-1. A peripheral node can be a
low-entry networking node (LEN), such as CHICPC1
and CHICPC2 in Figure 8-1. A peripheral node can also
be a network node in a different network (NETID). From
CHICAGO's perspective, LONDON is a peripheral node.
 A network node (NN) provides routing services among
systems in the network. In Figure 8-1, CHICAGO, and
ATLANTA are examples of network nodes.

APPN Filtering Support-Overview
APPN filtering support provides the ability to create a firewall
that is based on APPC location names. You use two different
types of filter lists:
 A session-endpoint filter controls access to and from a
location. For example, in Figure 8-1, the session
endpoint filter on the CHICAGO system specifies which
locations can establish a session with CHICAGO or with

PAYROLL. CHICAGO and PAYROLL are two different
locations on the CHICAGO system.
Similarly, the session endpoint filter on the MADISON
system specifies which locations can establish a session
with the MADISON location.
On AS/400, you can use the new QAPPNSSN configuration list, by itself or in conjunction with the QAPPNRMT
configuration list, to create a session endpoint filter.
 A directory search filter on a network node determines
the following for its associated peripheral nodes:
– Access from the peripheral node (when the peripheral node is the requester). For example, in
Figure 8-1, you can use the directory search filter
on LONDON to control the possible destinations for
users on the PARIS system. Similarly, you can use
the directory search filter on CHICAGO to control
the possible destinations for users on CHICPC1 and
CHICPC2.
– Access to the peripheral node (when the peripheral
node is the destination). In Figure 8-1, for example,
you can use the directory search filter on CHICAGO
to determine which locations can access CHICPC1.
Because both CHICAGO and DALLAS provide connections to MADISON, you must set up the directory
search filters on both CHICAGO and DALLAS to
restrict connections to MADISON.
Similarly, you can use the directory search filter on
CHICAGO to specify which USANET locations are
permissible destinations for EURONET users.
On AS/400, you use the new QAPPNDIR configuration
list to create a directory search filter.

Tips for Using the Session Endpoint Filter

using a local location that is not explicitly listed. The APPN
remote CFGL filter field indicates how the QAPPNSSN configuration list (the session endpoint filter) works with the
QAPPNRMT configuration list.
When you specify *ACCEPT for the APPN remote CFGL
filter field, the system accepts remote location pairs that are
specified in the QAAPNRMT configuration list. This avoids
the need to specify the same pair in both the QAPPNSSN
configuration list and the QAPPNRMT configuration list.
Following are two different methods for creating a session
endpoint filter on the CHICAGO system to satisfy the following requirements for the network in Figure 8-1 on
page 8-2:
1. Only the FINANCE location can establish a session with
the PAYROLL location.
2. The CHICAGO location can communicate with any
USANET location except PAYROLL.
3. The CHICAGO location can communicate with
LONDON.

Using the QAPPNSSN and QAPPNRMT Configuration Lists Together: The most secure method for creating a session endpoint filter is to use the QAPPNSSN
configuration list and the QAPPNRMT configuration list
together. The QAPPNRMT configuration list provides password security between systems, which helps to protect from
an imposter system (a system or user that is pretending to
be another system).
When you use this method, you create the QAPPNSSN configuration list to look like the example in Figure 8-2. The
QAPPNSSN configuration list does not specify any remote
locations. It points to the QAPPNRMT configuration list.
The QAPPNRMT configuration list looks like Figure 8-3:

Figure 8-2 shows the display for viewing a session endpoint
filter:

à
à

ð

Display APPN Session Endpoint Filter CFGL
System:
Configuration list . .
Default filter action .
APPN remote CFGL filter
Text description
. .

:
:
:
:

CHICAGO

QAPPNSSN
\REJECT
\ACCEPT
Chicago's Session Endpoint Filter

Type options, press Enter.
5=Display

Opt

Local
location
name

Filter
action

Entry
description

Configuration list . . . . . . . . :
Configuration list type . . . . . :
Text . . . . . . . . . . . . . . . :

QAPPNRMT
\APPNRMT
Chicago's remote location list

ð

------------------------------------------APPN Remote Locations---------------Remote
Remote
Control
Remote
Network
Local
Control
Point
Secure
Single
Location ID
Location Point
Net ID
Loc
Session
FINANCE
USANET
PAYROLL
USANET
\NO
\NO
ATLANTA
USANET
CHICAGO
USANET
\NO
\NO
CHICPC1
USANET
CHICAGO
USANET
\NO
\NO
CHICPC2
USANET
CHICAGO
USANET
\NO
\NO
DALLAS
USANET
CHICAGO
USANET
\NO
\NO
FINANCE
USANET
CHICAGO
USANET
\NO
\NO
LONDON
EURONET
CHICAGO
USANET
\NO
\NO
MADISON
USANET
CHICAGO
USANET
\NO
\NO
NEWYORK
USANET
CHICAGO
USANET
\NO
\NO
PUBLICBB USANET
CHICAGO
USANET
\NO
\NO

Figure 8-2. Display APPN Session Endpoint Filter CFGL Display

Figure 8-3. QAPPNRMT Configuration List Example

The top part of the display specifies global attributes for the
system. The bottom part of the display specifies information
about specific locations.

The drawback to this method is that you must explicitly
define each location pair on the QAPPNRMT configuration
list. If you want the CHICAGO location (which is on the same
system as the PAYROLL location) to communicate with other
locations, you need to add an entry for each pair.

The Default filter action field indicates whether the system
accepts or rejects requests to connect with a system by
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Using the QAPPNSSN Configuration List by Itself:
When you specify remote locations in the QAPPNSSN configuration list, your configuration task is simpler because you
can use generic names and wildcard entries. However, when
you use this method, you do not have the protection of password verification between locations. In addition, when you
use generic names and wildcards, the system might accept
or reject requests in a different way than you intended.
“QAPPNSSN Configuration List-..Search Sequence” on
page 8-4 has more information about using generic names.
Figure 8-4 shows an example of the QAPPNSSN configuration for the CHICAGO system:

à

ð

Display APPN Session Endpoint Filter CFGL
Configuration list . .
Default filter action .
APPN remote CFGL filter
Text description
. .

:
:
:
:

System:
QAPPNSSN
\REJECT
\ACCEPT
Chicago's Session Endpoint Filter

CHICAGO

Type options, press Enter.
5=Display

Opt

Local
location
name
CHICAGO
PAYROLL

Filter
action
\ACCEPT
\ACCEPT

Entry
description

Figure 8-4. QAPPNSSN Configuration List-Local Locations

When you type a 5 (Display) in the option column next to the
CHICAGO location, you see the list of remote locations that
can communicate with CHICAGO:

How the System Verifies that a Session Is
Allowed
The session endpoint filter controls sessions when the local
system is either the source system or the target system. It
validates both user sessions and control point sessions.
When the local system is the source system, the system
checks the session endpoint filter before it searches for the
remote location. Assume that a PAYROLL user attempts to
establish a session with MADISON. The system will not
search for a route to MADISON because the endpoint
session filter on the CHICAGO system does not allow a
session between PAYROLL and MADISON.
When the local system is the target system, the system
checks the endpoint session filter when the SNA bind
request is received. For example, if a LONDON user
requests a session with PAYROLL, the CHICAGO system
will reject the bind request.
When the local system rejects a session because the
session endpoint filter does not allow the session, the SNA
sense data is X'080F0001'. When the local system rejects a
session because the QAPPNSSN configuration list is
damaged, the SNA sense data is X'084F0002'. If the
QAPPNSSN configuration list is damaged, you must delete it
and create it again. You can either create it again or use the
Restore Configuration (RSTCFG) command to restore a
backup copy.

QAPPNSSN Configuration List-..Search Sequence:

à

Display APPN Session Endpoint Filter Entries
System:
Configuration list . . :
QAPPNSSN
Default filter action . :
\REJECT
APPN remote CFGL filter :
\ACCEPT
Text description . . :
Chicago's Session Endpoint Filter
Remote
location
name
\ANY
LONDON

Remote
network
identifier
USANET
EURONET

ð
CHICAGO

Entry
description
All remote locations in USANET allowed
Only location from EURONET allowed

Figure 8-5. QAPPNSSN Configuration List-Remote Locations

When you type a 5 (Display) in the option column next to the
PAYROLL location on Figure 8-4, you see the list of remote
locations that can communicate with PAYROLL:

à

Display APPN Session Endpoint Filter Entries
System:

ð

Remote
network
identifier
USANET

Keep the search sequence in mind when you use generic
names. Figure 8-7 shows an example of a generic location
name which might be specified in the QAPPNSSN configuration list:
Local Location - LOCXYZ
Remote Locations RLOC1
RLOC2
RLOC3

CHICAGO

Configuration list . . :
QAPPNSSN
Default filter action . :
\REJECT
APPN remote CFGL filter :
\ACCEPT
Text description . . :
Chicago's Session Endpoint Filter
Remote
location
name
FINANCE

When a session request arrives, the local system searches
the QAPPNSSN configuration list for the closest matching
local location name. The system then searches for the
closest matching remote location for that local location. The
system takes action that is based on the value (*ACCEPT or
*REJECT) of the entry it finds.

Local Location - LOC\
Remote Locations -

Entry
description
Only FINANCE can communicate with PAYROLL

LURMT1
LURMT2
LURMT3

Figure 8-7. Generic Location Names-Example
Figure 8-6. QAPPNSSN Configuration List-Remote Locations

Assume that the local system receives the following bind
request:
Local location
Remote location
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= LOCXYZ
= LURMT1

The local system rejects this bind request because it starts
by finding the closest match for the local location. It finds
LOCXYZ and searches the allowed remote locations for
LOCXYZ. LURMT1 is not on the remote location list for
LOCXYZ, so the bind is rejected.
When the system finds matching entries in both the
QAPPNSSN configuration list and the QAPPNRMT configuration list, the system uses the value in the QAPPNSSN
configuration list. Although you can create location entries in
both configuration lists, you should use one method or the
other rather than a combination. When you place entries in
both configuration lists, network management and problem
analysis are more difficult.

Tips for Using the Directory Search Filter
The directory search filter on a network node controls how it
handles intermediate routing requests to and from peripheral
nodes. For example, in Figure 8-1 on page 8-2, you can use
a directory search filter on CHICAGO to control which
session requests are sent to the CHICPC1 system. In fact, if
you are confident that your directory search filter on
CHICAGO is correct and complete, you might not need to
create an endpoint session filter on CHICPC1.
When your network provides more than one route to a
system, you need to ensure that the entries in the directory
search filter are the same in each network node. In
Figure 8-1 on page 8-2, the directory search filters in both
CHICAGO and DALLAS must provide protection for
MADISON. Your protection is only as strong as your weakest
network node.
Following are two examples of how you might use a directory
search filter to protect the USANET network in Figure 8-1.
The simple example focuses on protecting USANET
locations from unauthorized access by EURONET locations.
The extended example also uses the CHICAGO directory
search filter to control access between USANET locations.

Directory Search Filter-Simple Example: The following list shows what connections should be allowed in the
network in Figure 8-1 for this example:
1. Any USANET location can communicate with any other
USANET location.
2. Any EURONET location can communicate with
PUBLICBB, and PUBLICBB can communicate with any
EURONET location.
Figure 8-8 shows the Directory Search Filter for the
CHICAGO system to meet these requirements:

à

Display APPN Directory Search Filter CFGL
System:
Configuration list . . :
QAPPNDIR
Default filter action . :
\REJECT
Text description . . :
Chicago's directory search filter

ð
CHICAGO

Type options, press Enter.
5=Display

Opt

Filtered
control
point
name
\ANY
LONDON

Filtered
CP
network
identifier
USANET
EURONET

Filter
action
\ACCEPT
\ACCEPT

Entry
description

Figure 8-8. Directory Search Filter-Example 1

On the display, the filtered control point is an adjacent node
in the network. For example, LONDON is an adjacent node
to CHICAGO. Logically, you can think of a filtered control
point as being outside the firewall.
When you use option 5 to display the details about the *ANY
entry, you see the following:

à

Display APPN Directory Search Filter Entries
System:
Configuration list . . :
QAPPNDIR
Default filter action . :
\REJECT
Text description
. . :
Chicago's directory search filter
Filtered
CP
location
name
\ANY

Filtered
CP
location
NETID
USANET

Partner
location
name
\ANY

Partner
location
network
ID
USANET

ð
CHICAGO

Entry
description

Figure 8-9. Directory Search Filter-Example 2

When you use option 5 to display the details about
LONDON, you see the following:

à

Display APPN Directory Search Filter Entries
System:
QAPPNDIR
\REJECT
Chicago's directory search filter

ð
CHICAGO

Configuration list . . :
Default filter action . :
Text description
. . :
Filtered
CP
location
name
\ANY

Filtered
CP
location
NETID
EURONET

Partner
location
name
PUBLICBB

Partner
location
network
ID
USANET

Entry
description

Figure 8-10. Directory Search Filter-Example 3

On the display, a filtered control point location is a
location on a peripheral node that is trying to gain access to
the network. It is a location that can access the network
through the filtered control point. In the example, LONDON,
PARIS, and BERLIN are possible filtered control point
locations.
A partner location is a location for which the network node
has responsibility. Logically, a partner location is inside the
firewall.
Keep in mind that APPC sessions are bi-directional. When
you set up your system so that EURONET locations can
establish a session with PUBLICBB, then PUBLICBB can
also establish sessions with EURONET locations unless you
explicitly prevent it.

Chapter 8. Advanced Considerations for APPN

8-5

Note: The administrator for the EURONET network can set
up a similar directory search filter on the LONDON
system to protect EURONET locations from unauthorized access by USANET locations.

à

Display APPN Directory Search Filter Entries
System:
Configuration list . . :
QAPPNDIR
Default filter action . :
\REJECT
Text description
. . :
Chicago's directory search filter
Filtered
CP
location
name
CHICPC1
CHICPC1
CHICPC1

Directory Search Filter-Extended Example: In this

Filtered
CP
location
NETID
USANET
USANET
USANET

Partner
location
name
CHICPC2
MADISON
PUBLICBB

Partner
location
network
ID
USANET
USANET
USANET

ð
CHICAGO

Entry
description

extended example, the CHICAGO system has the additional
responsibility of limiting some connections within the
USANET network. In this example, the CHICAGO system
provides an internal firewall and an external firewall.

Figure 8-12. Directory Search Filter-Example 5

The following list shows what connections should be allowed
in the network in Figure 8-1 on page 8-2:

Figure 8-13 shows the directory search filter information for
CHICPC2 (requirements 1 and 6):

1. All locations except PAYROLL can communicate with
PUBLICBB.
2. Only FINANCE can communicate with PAYROLL.

à

3. CHICAGO can communicate with ATLANTA, CHICPC1,
CHICPC2, DALLAS, FINANCE, LONDON, MADISON,
NEWYORK.

Display APPN Directory Search Filter Entries
System:
Configuration list . . :
QAPPNDIR
Default filter action . :
\REJECT
Text description
. . :
Chicago's directory search filter
Filtered
CP
location
name
CHICPC2
CHICPC2
CHICPC2

4. LONDON can communicate with CHICAGO.

Filtered
CP
location
NETID
USANET
USANET
USANET

Partner
location
name
ATLANTA
CHICPC1
PUBLICBB

Partner
location
network
ID
USANET
USANET
USANET

ð
CHICAGO

Entry
description

5. CHICPC1 can communicate with CHICAGO, CHICPC2,
MADISON.

Figure 8-13. Directory Search Filter-Example 6

6. CHICPC2 can communicate with CHICAGO, CHICPC1,
ATLANTA.

Figure 8-14 shows the directory search filter information for
LONDON (requirement 1):

7. MADISON can communicate with CHICAGO, DALLAS,
CHICPC1.
Figure 8-11 shows the Directory Search Filter for the
CHICAGO system. Notice that the *ANY entry in Figure 8-8
on page 8-5 has been replaced by specific entries for
USANET locations:

à

Display APPN Directory Search Filter CFGL
System:

ð

Type options, press Enter.
5=Display

Opt

Filtered
CP
network
identifier
USANET
USANET
EURONET
USANET

Filter
action
\ACCEPT
\ACCEPT
\ACCEPT
\ACCEPT

Entry
description

Figure 8-11. Directory Search Filter-Example 4

Figure 8-12 shows the directory search filter information for
CHICPC1 (requirements 1 and 5). Notice that in this
example, the filtered control point is a location in the same
network. From CHICAGO's perspective, a filtered control
point can be any peripheral node that is trying to access
locations in the network via CHICAGO.
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Display APPN Directory Search Filter Entries
System:
Configuration list . . :
QAPPNDIR
Default filter action . :
\REJECT
Text description
. . :
Chicago's directory search filter
Filtered
CP
location
name
\ANY

Filtered
CP
location
NETID
EURONET

Partner
location
name
PUBLICBB

Partner
location
network
ID
USANET

ð
CHICAGO

Entry
description

Figure 8-14. Directory Search Filter-Example 7

CHICAGO

Configuration list . . :
QAPPNDIR
Default filter action . :
\REJECT
Text description . . :
Chicago's directory search filter

Filtered
control
point
name
CHICPC1
CHICPC2
LONDON
MADISON

à

Figure 8-15 shows the directory search filter information for
MADISON (requirements 1 and 7):

à

Display APPN Directory Search Filter Entries
System:
QAPPNDIR
\REJECT
Chicago's directory search filter

ð
CHICAGO

Configuration list . . :
Default filter action . :
Text description
. . :
Filtered
CP
location
name
MADISON
MADISON
MADISON

Filtered
CP
location
NETID
USANET
USANET
USANET

Partner
location
name
CHICPC1
DALLAS
PUBLICBB

Partner
location
network
ID
USANET
USANET
USANET

Entry
description

Figure 8-15. Directory Search Filter-Example 8

Notice that CHICAGO's directory search filter does not
address requirements 2 and 3. CHICAGO's session endpoint
filter handles these requirements.

How a Network Node Evaluates a Request
A network node, such as CHICAGO in Figure 8-1 on
page 8-2, can have both an endpoint session filter
(QAPPNSSN) and a directory search filter (QAPPNDIR).
When a network node receives a session request, the
system determines whether it is the target of the session
request or whether the target is on another system in the
network. When the network node is the target, it uses the
QAPPNSSN configuration list to determine whether the
requested session is allowed. For example, if the CHICAGO
system receives a request for a session with either
CHICAGO or PAYROLL, the system uses the QAPPNSSN
configuration list on the CHICAGO system to make the decision.
When the network node is not the target, it uses the
QAPPNDIR configuration list to decide whether to route the
request or to reject it. For example, if the CHICAGO system
receives a request from LONDON for a session with
MADISON, it would reject the request because LONDON is
not defined as a partner location for MADISON. If the
CHICAGO system receives a request from PARIS for a
session with PUBLICBB, it would route the request to the
ATLANTA system because the QAPPNDIR entry for
PUBLICBB allows a connection with any system on the
EURONET network.
Note: When a network node does not have an endpoint
session filter, the system evaluates all requests by
using the entries in the directory search filter. Therefore, to be targets of sessions, allowable local
locations must appear as partner locations on the
directory search filter.
When the local system rejects a request because the directory search filter does not allow the session, the SNA sense
data is X'080E0000'. When the local system rejects a
session because the QAPPNDIR configuration list is
damaged, the SNA sense data is X'084F0000'. If the
QAPPNDIR configuration list is damaged, you must delete it
and re-create it. You can either create it again or use the
Restore Configuration (RSTCFG) command to restore a
backup copy.

QAPPNDIR Configuration List–..Search Sequence:
When a network node receives a session request, it determines whether the request is for a local session or for intermediate routing. When the request is for a local session, the
system uses the QAPPNSSN configuration list, if it exists.
The system follows the procedure that is described in
“QAPPNSSN Configuration List-..Search Sequence” on
page 8-4.
When the request is for intermediate routing or when the
QAPPNSSN configuration does not exist, the system begins

by finding the closest match for the filtered control point
name in the QAPPNDIR configuration list. The system then
searches the entries for that filtered control point to find the
closest matching filtered location name. Finally, the system
searches for the closest matching partner location name. It
takes the action that is specified in that entry.

Additional Tips for Using APPN Filtering
Support
Following are some additional suggestions for using the
APPN filtering support to protect systems in your APPN
network:
 Within a network, each network node should have
responsibility for protecting itself and the peripheral
nodes that are in its domain. In Figure 8-1, for example,
CHICAGO has responsibility for what locations can
access MADISON, CHICPC1, and CHICPC2. (Responsibility for MADISON is shared with DALLAS.) CHICAGO
also has responsibility for what locations can access
locations in the EURONET network. CHICAGO would
normally not have responsibility for controlling access
between ATLANTA and DALLAS or between ATLANTA
and NEWYORK.
 Figure 8-1 shows two networks that are connected:
USANET and EURONET. Typically, when you connect
two APPN networks, one network node in each network
serves as the connection (gateway) to the other network.
CHICAGO and LONDON provide that function in the
example.
The directory search filter (QAPPNDIR) on the gateway
system protects its network in two ways:
– It prevents unwanted connections. For example, the
directory search filter on CHICAGO prevents
BERLIN from accessing ATLANTA.
– It prevents unnecessary demands on network
resources. The directory search filter on CHICAGO
blocks all unauthorized attempts from EURONET
users before the USANET network spends any
resources trying to find a route. For example, if a
user on the BERLIN system tries to establish a
session with CHICPC1, the directory search filter on
CHICAGO will cause the system to reject that
attempt. The CHICAGO system will not attempt to
find a route to the CHICPC1 location, and the
CHICPC1 will not receive a bind request.
Similarly, if a hacker on the PARIS system tries to
establish a connection in the USANET network by
guessing location names, the CHICAGO system will
reject the requests without searching for the
locations because the location pairs are not in the
directory search filter.
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Security Considerations
Some security aspects for AS/400 systems, System/38s, and
System/36s communicating that are using APPC and APPN
are:
 Physical security surrounding the systems, modems,
communication lines, and terminals that can be configured in the line description and used in the route
selection process
 Location security that verifies the identity of other
systems in the network
 User ID security that verifies the identity and rights of
users to issue commands on their local system and
remote systems
 Resource security that controls user access to particular
resources, such as confidential databases
Only security for communications or multiple systems management is discussed in this section. Security needs to be
consistent across all the systems in a network if inter-system
access is to be controlled and yet not unnecessarily
restricted.
Location, user ID, and resource security are only possible if
the system Security level is set at an appropriate level. The
AS/400 security levels are explained in more detail in
“AS/400 Security Levels.”
IBM-supplied application programs and user-written application programs have different security implementations that
must be understood. An important issue is what user ID is
used when communicating with the remote system. Default
user IDs can be provided for some applications but not for
others and customers must decide on their security reporting
requirements that determine the usage of default user IDs.

AS/400 Security Levels
An understanding of the base security functions of the
AS/400 system is necessary when discussing network security.
When the system is using level 10 security, the AS/400
system connects to the network as a non-secure system.
The AS/400 system will not validate the identity of a remote
system during session establishment and will not require
transaction security on incoming program start requests.
Note: For level 10, security information configured for the
APPC remote location (LOCPWD and SECURELOC
parameters of the configuration commands) is
ignored and is not used during session or transaction
establishment.
When the system is using security level 20 (or above), the
AS/400 system connects to the network as a secure system.
The AS/400 system can then provide both session and transaction level security functions.
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The security level is a system value (QSECURITY) that can
be set with the change system values (CHGSYSVAL)
command or from the configuration menu as part of an initial
program load (IPL) of the system and the change takes place
after the next IPL of the system.
For more information on security levels, see the Security Reference book.

Physical Security
When you specify *NONE for the location password
(LOCPWD) parameter during APPC configuration, the
AS/400 system does not validate the identity of a remote
system when a session is being established. Therefore, you
are responsible for the physical security of your system when
you specify *NONE for the LOCPWD parameter. However,
you can still use application level security if the remote
system supports it, for example, if the remote system is an
AS/400 system with security level 20 (or above).
application-level

Session Level Security
Session level security is achieved by specifying a password
on the LOCPWD parameter during configuration. The AS/400
system uses the password to validate the identity of the
remote system during session establishment. The password
must match the password specified on the remote system, or
the connection is not allowed. Not all systems support
session level security. In particular, Series/1 RPS version 7.1
and CICS/VS release 1.6 do not. If the remote system does
not support session level security, you must specify
LOCPWD(*NONE) to establish the connection, and provide
the necessary physical security.
In order to have more than physical security for remote
locations using an independent device description with
APPN(*YES), you must add an entry to the APPN remote
location configuration list that includes security information.
This information is used when you create device descriptions
with APPN(*YES) and also when APPN automatically creates
and varies on a device description with the same remote
network ID, remote location name, and local location name
as the APPN remote location configuration list entry.
Note: APPN creates location information based on the first
device description that is varied on for the remote
network ID, remote location name, and local location
name pair. In order to avoid using security information that cannot be predicted, you must ensure that
all of the device descriptions with the same remote
network ID, remote location name and local location
name pair contain exactly the same security information.
For more information on application-level security, see the
considerations chapter in the APPC Programming book.

APPN Line Description Security Parameter
The SECURITY parameter on the create line description
commands should be understood in an APPN network. This
parameter is used by APPN to determine an appropriate
route through the network to satisfy the class of service
(COS) requirements for APPC sessions. The parameter
describes the physical environment of a communications line
(for example, if the line is in underground conduit or if data
encryption devices are used). This parameter is completely
unrelated to AS/400 security levels and location security. For
more information on the security parameter see page 4-7.

Location Security

security they may have to re-enter the password on both
systems to be sure about the passwords.
For more information on configuration lists, see “Create Configuration List (CRTCFGL) Command” on page 4-4.

Switched Line Considerations
Switched line considerations include:
 Switched controller activation
 Automatic disconnect of a switched line
 How and when sessions are kept active
 Deactivation considerations

There are two parts to location security. They are decided
when the BIND occurs between two locations. First, there is
the verification of a location's identity. Second, each location
specifies the security information it requires from the other
location for each remotely initiated APPC conversation.
A location password (that is specified in the remote configuration list) is used to establish the identity of a pair of
locations. The network administrator defines a password
(which may be null) on each system and if the two passwords are not identical the SNA BIND command fails and no
sessions is possible.
In an APPN network location passwords are specified for
those pairs of locations that are going to have end-to-end
sessions between them. That is, location passwords need
not be specified for those locations that are intermediate
nodes.

Considerations for Configuration Lists: If a non-null
location password is required, it is specified on the AS/400
system in a remote location configuration list when APPN is
used. If APPN is not used or if the device is dependent
(LOCADR is not zero), it is specified on the device
description.
There is one system-wide remote location configuration list
on an AS/400 system. A central site AS/400 system can
create location lists for remote AS/400 systems by sending
them a CL program.
A remote location configuration list is created with the Create
Configuration List (CRTCFGL) command and it contains a list
of all remote locations, their location password and whether
or not the remote location is secure.
A description of secure/non-secure locations follows the discussion of the password parameter on page 4-6.
When the Display Configuration List command (DSPCFGL) is
used there is no indication that a password exists. The
Change Configuration List command (CHGCFGL) indicates a
password exists by placing *PASSWORD in the field if a
password has been entered. There is no way to display the
password. If a customer has problems setting up location

 Using the MINSWTSTS parameter
 End node configuration when attached to multiple
network nodes

Switched Controller Activation at Vary On
and Controller Recovery
At certain times, the local AS/400 system must establish a
connection using an APPC or host controller that specifies
APPN(*YES) when the controller is varied on or following a
controller failure. These reasons are:
 The controller was configured with no transmission
group number (TMSGRPNBR(*CALC) specified for the
controller description), and the remote node type was
not *LENNODE. The transmission group number must
be negotiated (during link activation) before the AS/400
APPN support will recognize this as a transmission
group.
 The AS/400 system needs to establish a control-point-tocontrol-point session with the controller.
 The controller has been configured with the
MINSWTSTS(*VRYON) option that is specified.
For the local AS/400 system to force this initial connection,
the controller must be configured to start the connection
(INLCNN(*DIAL) specified in the controller description; see
the Communications Configuration book for a description of
the initial connection parameter), and one of the following
conditions must be met:
 The remote controller is an APPN end node or an APPN
network node, and the transmission group number
TMSGRPNBR(*CALC) is specified in the controller
description.
 The local AS/400 system and the remote system are
network nodes (NODETYPE(*NETNODE)), and controlpoint-to-control-point sessions are requested
(CPSSN(*YES) specified in the controller description).
The connection is started if there is no other parallel
transmission group active, or pending activation, that
specifies CPSSN(*YES) to the same remote control
point.
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 The local AS/400 system is an APPN end node
(NODETYPE(*ENDNODE) specified in the network attributes). The remote controller is a network node
(NODETYPE(*NETNODE) specified in the controller
description). CPSSN(*YES) is specified in the controller
description. The network ID and control-point name of
this controller are defined in the local AS/400 network
server list (using the CHGNETA command). The connection is started only if there is no other controller
active or pending activation (that specifies
CPSSN(*YES)) to the same remote control point (over a
parallel transmission group) or to another network node
that is in the network server list.
 The controller is connected on a local area network
(LINKTYPE(*LAN) specified in the controller description).
 The controller has been configured with the
MINSWTSTS(*VRYON) option that is specified.
If the reason for forcing an initial connection was because
the remote controller is an APPN end node or an APPN
network node and the transmission group number is not configured, then canceling a dial-out request will mean that this
controller will not be picked for a route by the topology component. The AS/400 system is dependent on an XID
exchange in order to negotiate a TG number with the remote
controller. This XID exchange can be started by one of the
following:
 The remote system forces the call and the local system
answers the call.
 The controller description being varied off and varied
back on again to force the initial connection at vary on
time.
One of the following can start this XID exchange
Specifying MINSWTSTS(*VRYON) means that the AS/400
system will not choose the controller for routing unless the
controller is varied on or active. The local system must then
dial out at vary on time or following a controller failure to
make the controller available for routing. Specifying
MINSWTSTS(*VRYON) causes switched connections to be
treated as logically nonswitched for purposes of APPN
routing.

Automatic Disconnect of a Switched Line
Automatic disconnect of switched connections occurs when
there are no sessions currently active for a particular controller. Certain parameters that are defined during configuration determine which controllers are disconnected and which
ones will stay active.
APPN Control-Point Session Support (CPSSN)
Specifies, in the controller description, whether the controller will allow control-point-to-control-point (CP-to-CP)
sessions to be established over the transmission group.
If *YES is specified, this controller allows CP-to-CP
session traffic, and a CP-to-CP session can be estab-

8-10

APPN Support V4R2

lished over the transmission group following a successful
exchange station ID (XID).
Notes:
1. Once a CP-to-CP session is established over a
transmission group, the number of active sessions
using the transmission group never drops to zero.
This means that an automatic disconnect will not
take effect. The only way to drop the connection is
to vary off the controller description.
2. Specifying CPSSN(*YES) makes it possible for a
CP-to-CP session to be established over this transmission group; it does not mean a CP-to-CP
session will always be established over this transmission group. For example, a CP-to-CP session
would not be brought up if one of the following is
true:
a. There are parallel transmission groups between
two control points, and the control-point session
was established over another transmission
group.
b. Both transmission groups indicate that
CP-to-CP session traffic is allowed.
c. The control points have previously established
a CP-to-CP session over another parallel transmission group.
3. If a network node is adjacent to one or more
network nodes, it must have an active CP-to-CP
session with at least one of the adjacent network
nodes.
A CP-to-CP session is not started if the local AS/400
system is an end node and has already established a
CP-to-CP session with a different network node server.
The local AS/400 node type and network servers are
defined in the local system attributes. (See “Change
Network Attributes (CHGNETA) Command” on page 4-1
for a description of the network attributes.)
After the first XID, the first transmission group establishes a CP-to-CP session over the transmission group.
When the second transmission group starts, no
CP-to-CP session is established over the transmission
group; therefore the transmission group can drop its
session count to zero.
Switched Disconnect (SWTDSC)
Specifies for an APPC controller (that is created using
the Create Controller APPC (CRTCTLAPPC) command),
whether switched disconnect is allowed. The
SWTDSC(*YES) must be specified for a local system to
automatically disconnect a switched connection. When
the session count (whether end point or intermediate)
drops to zero (that is, no more traffic is required over a
particular transmission group and the switched disconnect timers, minimum connect timer and disconnection
delay timer, have ended), the local system will start an
automatic disconnect of the connection.

Notes:
1. Even if switched disconnect has been specified, it is
possible that a switched connection will never drop
(if control-point-to-control-point sessions are traversing the transmission group) because the controlpoint-to-control-point session parameter (CPSSN),
which controls traffic, takes precedence over the
switched disconnect parameter.
2. If a link is between two network nodes and both
nodes allow CP-to-CP sessions on that link, the
SWTDSC(*YES) parameter is ignored.
3. SWTDSC(*YES) may not be specified if
MINSWTSTS(*VRYON) is specified since
MINSWTSTS(*VRYON) treats connections as logically nonswitched for purposes of APPN routing.
Also, if two network nodes configure a transmission
group as supporting control-point sessions, the switched
disconnect parameter will be ignored even if there is no
control-point session currently active over the particular
transmission group. Therefore, user sessions will not be
deactivated because of this transmission group.
Disconnect Timer (DSCTMR)
Specifies the timers that are used for dropping the connection on a switched line when there are no active sessions on the controller. This parameter can only be used
when SWTDSC(*YES) is specified in the controller
description.
Two values can be specified for this parameter: the
minimum connect timer and the disconnection delay
timer.
Minimum connect timer
This timer starts when the controller is made active.
When the timer ends, a check is made to see if any
sessions are active or pending activation. If there is
no session activity, then the automatic disconnect
process is started.
There are occasions when a switched line is
brought up but there is no trigger to bring it back
down. For example, at vary on controller time, an
initial XID exchange may be required. After this
initial XID exchange, there may or may not be any
sessions that need to be established over this transmission group. The minimum connect timer is used
to start the line disconnect if there are no active
sessions over this transmission group. If a session
is established and ended before the timer ends, the
line will not disconnect until the timer ends. If the
timer ends while the session is active, the line disconnects when the session or the disconnection
delay timer ends.
Disconnection delay timer
This timer starts when the last active session on the
controller ends.
When the disconnection delay timer is set to 0 and
a communication application (for example, SNADS)

activates and deactivates a session serially to distribute files, the link is connected and disconnected
more frequently. This may affect system performance.
Note: The SWTDSC and DSCTMR parameters are discussed here when used with the Create Controller
Description (APPC) command. These parameters are
also used with the Create Controller Description
(Host) command. The Communications Configuration
book discusses these parameters when they are
used with the CRTCTLHOST command.

How and When Sessions Are Kept Active
for Switched Lines
A link will always remain active if the number of preestablished sessions is configured to be greater than 0; therefore,
you should not use a mode with an attached class of service
that will select a link with switched disconnect configured.
Once a session starts on the link, the link will not be automatically disconnected if the number of preestablished sessions is greater than 0.
The class-of-service descriptions shipped with the system all
attempt to use a nonswitched line. The default values for the
cost per connect time and cost per byte parameters in the
line description are both 0 for a nonswitched SDLC line and
are 128 for a switched SDLC line or for an X.25 line. All of
the IBM-supplied class-of-service descriptions assign a lower
weight value to the rows with 0 specified for cost of connect
and cost per byte; therefore, those lines would be chosen
over a switched line if all other values were equal. However,
if a switched line is the only route available, it will be chosen,
and a preestablished session count greater than 0 will
prevent the link from being automatically disconnected.

Deactivation Considerations
Because switched lines may be automatically disconnected,
APPN support must know when a switched line is available
for route selection. If a controller's status is vary on pending,
APPN interprets this as being active, and uses this link in
route calculations (if MINSWTSTS(*VRYONPND) is specified.)
A switched controller may be vary on pending if it has been
automatically disconnected or if the other side has varied off
its side of the link. In the first case, the link is available for
use. In the second case, the link is not available for use;
however, APPN will still consider the link available for use
during route calculation.
Caution must be used when varying off switched controllers.
Both sides of the switched link must be varied off to prevent
a link that is not available for use from being chosen for a
session route.
Note: If this occurs, the session request may fail with a
sense code of 0806002B.
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If a session initiation request fails because a call out attempt
was unsuccessful, and an operator chose the cancel option
to a message issued about the controller, or the operator
varied off the affected controller, a sense code of 081F0001
is displayed.
If a switched disconnect is not required on some switched
connections, to make sure APPN does not choose connections that are varied on pending, use the
MINSWTSTS(*VRYON) option. Then APPN only chooses
controllers that are varied on or active. If both connections
are configured with INLCNN(*DIAL) and
MINSWTSTS(*VRYON), the connection remains active until
one controller is varied off or until the link is disconnected.

Using the MINSWTSTS Parameter
The MINSWTSTS parameter offers you flexibility in how
AS/400 APPN support treats switched connections. This
parameter allows logically switched connections to simulate a
nonswitched environment.
For controller descriptions that are set to answer that only,
setting the MINSWTSTS parameter should be based on how
the connection is to be used. If a controller configured as
INLCNN(*ANS) is only to be chosen for existing connections,
then MINSWTSTS(*VRYON) should be specified. If the connection requires automatic disconnect, then this could be
controlled by the system that is dialing out. If the controller
configured as INLCNN(*ANS) needs to initiate switched disconnect processing, then MINSWTSTS(*VRYONPND) should
be specified.
If two systems are set up to always have a CP-CP session
between them over a switched controller, then that controller
should have MINSWTSTS(*VRYON) specified. The switched
connection is not disconnected if a CP-CP session is active.

AS/400 End Node Configuration When
Attached to Multiple Network Nodes
The advantages of having a control-point session between
an end node and an adjacent network node need to be
weighed against the additional cost which may be incurred in
a switched line environment. Because the control-point
session is not normally ended, the line remains active even if
SWTDSC(*YES) is specified and all user sessions have
ended.
An end node can have a transmission group to more than
one network node in an APPN network. Each of these
network nodes can be entered in the network server list as
potential servers; however, an end node can only have one
network node actively providing services. An end node establishes no more than one control-point-to-control-point
session.
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End Node with no CP-CP Session: If the decision is
made to not have control-point sessions to any network
node, then all the controller descriptions should be configured with CPSSN(*NO). The controller description that is
chosen as a server for an end node must meet the following
conditions:
 Be varied on or in varied on pending status (for switched
controllers specifying MINSWTSTS(*VRYONPND)) that
is the highest in the network server list
 Have the transmission group number configured
 Have the node type configured as a network node
by specifying MINSWTSTS(*VRYONPND)) that is the highest
in the network server list
All acquires for unknown locations will be routed to this
network node and it will then determine the optimal route
through the remainder of the network. Acquires for configured locations that are adjacent to the end node will be
routed directly to that adjacent system rather than to the
server. The decision of which entry in the network server list
is used to send an acquire operation for unknown locations is
as follows:
 If there are no network servers with a control-point name
of *ANY, then the network node chosen is the highest in
the network server list. The local AS/400 system has a
varied on or varied on pending controller description with
the same RMTNETID and RMTCPNAME (as specified in
the network server list entry).
 If only network node servers with a value of *ANY are in
the server list, then all the directly attached systems are
examined to determine if that system could be a server.
The order that they are analyzed is based on the
network qualified control-point name of that system. For
example, the system with the lowest network ID and
control-point name is examined first. The system with
the highest network ID and control point name is examined last. (Lowest refers to the first character in the
EBCDIC collating sequence and highest refers to any
later character in that collating sequence.)
If a system could be a server, and there is a controlpoint name in the server list with a value of *ANY with
the same network ID as the network ID of the attached
network node, and that network node is in a varied-on or
varied-on-pending status, then that system is chosen.
This process continues until a network server is found or
until all adjacent systems have been examined.
 If both explicit network node servers and network node
servers with a value of *ANY are found in the server list,
then the search for an explicit server is done first. If this
fails, then the search for a network server with a value of
*ANY is done.
If one of the controller descriptions goes to a recoverypending or failed status and if the second network node that
is in the server list is in varied-on or varied-on pending
status, it is used as the server until the controller description

for the highest network node in the server list returns to
varied-on or varied-on pending status. This same processing
applies to all network nodes that are listed in the network
server list in network attributes. (A total of five is allowed.)
It is also possible for an end node to use different network
nodes for intermediate routing while operating in a switched
line environment. This requires additional configuration work
but allows one network node to be used for all unknown
remote locations and other specific network nodes used for
remote locations that are entered in the remote location list.
For example, suppose an end node that is named EN1 is
attached to two network nodes that are named NN1 and
NN2. Both network nodes should be listed in the network
attributes as servers and since NN1 is the preferred network
node for intermediate routing it is listed at the top position.
However it is determined that NN2 should be used for
access to remote locations LU1 and LU2. The remote
location list support would be used to specify NN2 as the
remote control point for remote locations LU1 and LU2. It is
not required that LU1 and LU2 are locations that actually
reside in NN2. In this scenario the network nodes perform
intermediate routing for an end node transparently the same
as they do for low-entry networking nodes.

End Node with a CP-CP Session: If the decision is
made to have a control-point session to one of the attached
network nodes, then all of the controller descriptions should
be configured with CPSSN(*YES). The first network node
contacted that is in the server list (either explicitly or with an
entry of *ANY) will have a control-point session established
and will be the end node's server (provided the network node
also had CPSSN(*YES) specified).
If the OS/400 software in the adjacent network node is
Version 2 Release 1 or later, the network node establishes a
control-point session only after the end node has established
a control-point session.
If the OS/400 software in the adjacent network node is prior
to Version 2 Release 1, the network node tries to establish a
control-point session immediately. If the end node already
has a control-point session with another server, the network
node control-point session is unbound, and a sense code of
'08B50000' is generated.
A list of sense codes is in Appendix A, Sense Codes.
If a network node using OS/400 software prior to Version 2
Release 1 is linked to an end node over a switched connection and the link is disconnected by switched disconnect
processing, the network node attempts to call back immediately to establish a control-point session with the end node.
To prevent an alternating connection and disconnection
problem, the end node rejects the request for a control-point
session and on the next XID sent to the network node, specifies that control-point sessions are not supported or
requested. When the network node receives the XID, it
stops trying to establish a control-point session. The end

node then uses the next XID exchange to specify that
control-point sessions are supported and requested. Note
that the link must be deactivated, and the controller varied off
and then on to make the transmission group (TG) available
for control-point sessions again.
The connection to the server should be configured as
SWTDSC(*NO) and 0 for both COSTCNN and COSTBYTE
in the line description. The remaining connections could be
switched lines with COSTCNN and COSTBYTE equal to 128
and with SWTDSC(*YES) specified. If these systems are in
the server list and the connections are varied on, then the
end node can use them as backup servers in case the link
carrying the control-point session becomes inoperative. In
this case, the new network node server that is selected is the
first system in the server list for which an active transmission
group (TG) exists between the network node and the end
node. The end node then establishes a control-point session
to the new network node server in one of two ways:
 If the new network node server is using OS/400 software
at Version 2 Release 1 or later, the end node immediately establishes a control-point session to the server.
 If the new network node server is using OS/400 software
prior to Version 2 Release 1, then the controller to the
network node must be varied off and then varied on to
establish a control-point session.
When the conversations over this switched line have ended,
the user sessions will be ended. However, the link no longer
automatically disconnects because of the presence of the
control-point session. If the original network node server is
the first node named in the network server list, you may want
to establish a control-point session to it again, possibly
because this connection is a nonswitched link. You must first
find and correct the condition that caused the link to fail.
Next, vary off the controller to the current network node
server. When the link to the original server becomes active, it
carries the control-point session again.
Notes:
1. When a control-point session to a current server
becomes inoperative, the end node tries to establish
another control-point session over an active TG to an
adjacent network node in the order specified in the
server list. If the next server is over a switched line and
is unavailable for a connection, the control-point session
attempt will fail. The end node makes an attempt to
establish a control-point session with each eligible
network node in the server list over all active TGs which
support control-point sessions. If all eligible network
nodes in the server list are tried and no attempt is successful, the end node waits for five minutes and then
tries again to establish a control-point session with each
node in the server list. This process repeats until the end
node successfully establishes a control-point session
with a server. If, during a five-minute wait period,
another TG becomes active to a network node in the
server list, the end node attempts to establish a controlpoint session with that node immediately.
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2. Two conditions are necessary before an end node can
establish a control-point session with a network node:
 There must be an active TG with the network node

|
|
|
|

which can prevent the APPN network from functioning
properly. A significant amount of configuration is required
to allow all the locations in the APPN network to communicate with each other.

 The network node must be in the server list for the
end node
The network node can be entered in the server list by:
 Adding the specific network node control-point name
 Adding the *ANY entry with the appropriate network
ID
The end node then tries to establish a control-point
session to the network node over any currently active
TG.
|
|

Tips for Allowing Switched Disconnect
between Network Nodes

| When control-point-to-control-point (CP-CP) sessions are
| configured between two network nodes, the switched discon| nect function cannot be used.
|
|
|
|
|
|
|
|

The CP-CP session requirement can be avoided by having
both network nodes configure NODETYPE(*LENNODE) in
the controller description that is used to represent the partner
system. The remote location list on both systems should
associate the remote location names that are to be accessed
across the connection. For more information about defining
locations on low-entry networking nodes, refer to “Creating
an APPN Remote Location List” on page 4-5.

| Notes:
|
|
|
|
|
|
|
|
|
|
|
|

1. Before Version 4 Release 2 Modification 0, APPN configuration allowed sessions to be established to the adjacent network node (using this configuration method), but
not through it. (The network node receiving the bind
request did not forward the bind into the network
because the routing information attached to the bind
indicated that the last hop of the route had already been
crossed.) In V4R2 and later, when a network node
receives a bind with routing information from a system
defined as a *LENNODE and the target location specified in the bind is not located on the network node, then
the network node attempts to do the following:

|

 Find the target location

|

 Perform intermediate routing for this session

How and When Sessions Are Kept Active
This section discusses considerations for how and when sessions are kept active for all types of lines that areincluding
switched and nonswitched lines.
Sessions are deactivated if the session path through the
network includes any link that has either end of the link configured to automatically disconnect. The decision as to
whether the session will be deactivated is made by the node
at the session endpoint that controls the session (for a locally
controlled session). The decision to deactivate the session is
made when the transaction that was using the session
detaches from the session.
Preestablished sessions are not needed to keep sessions
active. Session end points will keep sessions active if the
session route does not include a switched link and if the
negotiated locally controlled session limit is not exceeded. If
a session does not travel over a switched link, the session
end point deactivates the session if it is a locally controlled
session and the negotiated locally controlled session limit is
currently exceeded.
There may be cases when you require sessions to be deactivated that do not travel over a switched link. For example,
sessions may need to travel through an intermediate node
that has a limited number of intermediate sessions available.
By configuring the locally controlled sessions (LCLCTLSSN)
in the mode description as zero (0) at both session end
points, all sessions for that mode are deactivated when they
are not in use. This method may also be used in order to
force APPN to perform route selection when a session is
requested. This may be desirable if a lower weight route
exists, but a higher weight route was chosen when a session
was established previously. That sessions was established
because of a link outage in the lower weight route.

Configuration Requirements
Configuration requirements include:

|
|
|
|
|

2. This support can also be used in an ANYNET environment. This support allows a bind request to flow over an
ANYNET connection, and be forwarded to the APPN
network location on the other side of the ANYNET connection.

 CP-CP sessions

|
|

3. The lack of CP-CP sessions between a pair of network
nodes, could cause the APPN network to be partitioned,

 Class of service and mode definitions
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 Parallel transmission groups
 Defining multiple local location names
 Maximum number of hops

 XID exchange

Control-Point-to-Control-Point Session
Between any two network nodes in a network there can only
be one active control-point-to-control-point session. However,
some of the transmission groups between network nodes,
including those used for intermediate routing, may be configured as not supporting control-point sessions and also as utilizing the automatic disconnect feature. But by allowing a
network node to have control-point sessions to more than
one network node, the reliability of the network will be
improved.
Note: If a network node is adjacent to one or more network
nodes, it must have an active control-point-to-controlpoint session with at least one of the adjacent
network nodes.
Control-point-to-control-point session support is configured as
follows:
 If the system is a network node, control-point session
support is configured in the controller description.
 If the system is an end node, control-point session
support is configured in the controller description and
also by specifying the serving network nodes in the
network node server list in the system network attributes.
 If the system is a low-entry networking node, controlpoint sessions are not supported.

Control-Point-to-Control-Point Strategy
The number of control-point-to-control-point (CP-to-CP) sessions configured per network node has a direct impact on the
performance characteristics of a network. Because network
control information flows over CP-to-CP sessions, a direct
consequence of multiple CP-to-CP sessions is that the
control information is sent out to more partner nodes. This
increases the network processing overhead for a network
node.
A CP-to-CP session strategy to avoid is a configuration
where every network node has a CP-to-CP session to every
other network node. This is referred to as a meshconnected CP-to-CP session network. As the number of
network nodes increases, the number of CP-to-CP sessions
increases dramatically if the network nodes are meshconnected with CP-to-CP sessions.
The number of CP-to-CP sessions for a mesh CP-to-CP
session network is calculated by n(n-1)/2 as follows:
 A network of six network nodes with mesh CP-to-CP
sessions would have 6(6-1)/2 or 15 CP-to-CP sessions.
 A network of eight network nodes with mesh CP-to-CP
sessions would have 8(8-1)/2 or 28 CP-to-CP sessions.

An increase of two network nodes (from six to eight) substantially increases the number of CP-to-CP sessions when
mesh-connected CP-to-CP session strategies are used.
Topology updates are broadcast over CP-to-CP sessions
when a link transmission group (TG) changes status. As a
result, an unstable link moving up and down has a detrimental effect on the performance of both the network and the
network nodes. That effect is magnified by the number of
CP-to-CP sessions in the network.
A CP-to-CP session strategy to follow is to have a minimum
CP-to-CP session spanning tree. A spanning tree is a path
of CP-to-CP sessions throughout the network. Each network
node has one CP-to-CP session linking it to another network
node. This network node in turn has one CP-to-CP session
to another network node and so on. A recommendation is to
have a minimum of two CP-to-CP session spanning trees in
which no CP-to-CP sessions share the same link.
The following example shows how a six network-node
network can have its number of CP-to-CP sessions reduced
from 15 to 8 mesh-connected sessions. In case of node or
link failure, this network still provides for single, double, and
in some cases, triple backup paths for network control information. The connecting lines in Figure 8-16 represent the
CP-to-CP session link.
┌────────┐
┌────────────────┤ NN1
├──────────────────┐
│
│
│
│
│
└───┬────┘
│
│
│
│
│
│
│
│
│
│
┌───┴────┐
│
┌────┴─────┐
│ NN6
├───────────────┼──────────────────┤ NN2
│
│
│
│
│
│
└───┬────┘
│
└────┬─────┘
│
│
│
│
│
│
│
│
│
│
│
│
┌───┴────┐
│
┌────┴─────┐
│ NN5
│
│
│ NN3
│
│
│
│
│
│
└───┬────┘
│
└────┬─────┘
│
│
│
│
│
│
│
│
│
│
┌───┴────┐
│
└────────────────┤ NN4
├──────────────────┘
│
│
└────────┘

Figure 8-16. Six Network Node Network

Keep in mind that it is acceptable to have as many direct
links defined as desired. Do not run CP-to-CP sessions over
all of the links (controlled by CPSSN *YES/*NO in the APPC
controller description). In other words, it is acceptable to
mesh connect direct connections so that all systems have a
direct link to other systems, but not acceptable to mesh
connect CP-to-CP sessions.
Refer to the following sections of this book for additional
recommended ways to increase APPN networks:
 “Connection Network Support” on page 7-5.
 “Multiple Network Connectivity” on page 8-32.
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Parallel Transmission Groups

2. Network node-E deletes the local location name of
USERINFO

Parallel transmission groups exist when more than one controller description is varied on with the same remote network
ID and control-point name. (The transmission group number
will be different.) The connections can be IDLC, SDLC nonswitched or switched, X.25 permanent or switched virtual circuits, or LAN (token-ring or Ethernet), with any combination
allowed.

3. Network node-D adds USERINFO as a local location
name.

Notes:
1. In order to have parallel transmission groups (TGs), you
must have more than one controller configured as there
is only one TG per controller.
2. The AS/400 system allows only one controller
description to be varied on for a given remote network
ID and control-point name that specifies a low-entry networking node (*LENNODE). This is because low-entry
networking nodes do not support parallel transmission
groups.
If parallel TGs are activated between two systems, explicit
TG numbers should be configured in the controller
descriptions on both systems (that is, do not specify
TMSGRPNBR(*CALC)). If TG numbers of *CALC are used
with switched connections, it is possible that the first time a
connection is made, the controller on the first TG could have
its TG number negotiated to 21 and the controller on the
second TG could have its TG number negotiated to 22. If
these controllers are varied off and varied on again, the TG
numbers negotiated could be reversed. If these TGs have
different link characteristics (such as security), it is possible
another system in the network could calculate a route and
use one of these TGs. Before the BIND is received, the controller could have been varied off and varied on again. Thus,
the TG used to establish a session may not match the COS
characteristics used by the system calculating the route.

Defining Multiple Local Location Names

These steps allow remote applications to continue to access
the data file USERINFO that continues to be associated with
the location name USERINFO. Since the control-point tasks
recognize that the location name USERINFO now resides in
network node-D, and the transport network provides the
routing transparently, the user and location do not need to
know the actual address of the resource. The functions mentioned in the above steps could be performed from a single
display station by using display station pass-through.
Note: By limiting the number of local locations defined on a
system, the number of device descriptions that need
to be automatically created and varied on by the
APPN support for a remote location will be reduced.

Maximum Number of Hops through an
APPN Network
A hop is a transmission from one location to the next in a
network. The maximum number of hops that a session initiation request can take through an APPN network varies
depending on the length of the network identifier and controlpoint names being used in the network.
The session initiation request (BIND) that is sent through an
APPN network contains a route selection control vector
(RSCV). This RSCV contains information regarding the route
that is to be taken through the network.
Using smaller network identifiers and control-point names
means more hops can be included in this RSCV. For
example, an 8-character network identifier and 8-character
control-point names allow the maximum number of hops to
be 17. However, if a 1- or 2-character network identifier is
specified with 1- or 2-character control-point names, the
maximum number of hops is 34.

Since a single control point can configure multiple local
location names, resources associated with a certain location
name can be moved without affecting the more permanent
control-point name. This is possible because directory services determines the owning control point for a location.
Then the topology database and route selection services calculate the path between the origin and destination control
points.

Note: If a session initiation request cannot proceed because
the best route requires more hops than allowed by
the RSCV, a sense code (80140005 - RSCV truncated) is returned by the system.

Consider an example where applications access a user data
file named USERINFO. This data file resides on network
node-E and is associated with a location name of
USERINFO (locally defined on network node-E). It is determined that network node-D would be a more appropriate
system for this file to be located.

When an AS/400 network node is acting as a server for an
end node or low-entry networking node, then it is necessary
for certain definitions to exist on that network node on behalf
of these systems. These definitions are needed so that the
network node can perform route selection on behalf of the
adjacent system it is serving.

1. Using object distribution, network node-E sends the file
to network node-D.
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Class of Service and Mode Definitions on
Behalf of Other Systems

 If the adjacent system is an end node that has a controlpoint to control-point session with the AS/400 network
node, then the class-of-service description that is defined

on the end node must also be defined on the AS/400
network node.
 If the adjacent system is an end node that does not
have a control-point to control-point session, or if it is a
low-entry networking node, then the mode description
being used by the end node or low-entry networking
node must also be defined on the AS/400 network node.
Note: In this case, the class of service description that
the network node will use to calculate a route is
the one specified in the network node's mode
description.

XID Exchange
Table 8-1 explains how the RMTNETID, RMTCPNAME,
EXCHID, and SSCPID parameters are used for different data
link protocols when XIDs are exchanged. This table covers
only controllers that indicate APPN(*YES) on APPC and host
controller descriptions. For all protocols except for SDLC
switched, the correct controller description has already been
identified before XIDs are exchanged. Therefore, the role of
RMTNETID, RMTCPNAME, EXCHID, and SSCPID are for
verification only. For SDLC switched connections, the
exchange ID sequence is actually used to identify the remote
system through one or more of these parameters.

Table 8-1 (Page 1 of 2). XID Configuration Matrix for APPC and HOST Controller Descriptions
APPC Controller Description

Host Controller Description

APPN(*YES),
NODETYPE
(not *LENNODE)

APPN(*YES)
NODETYPE
(*LENNODE)

APPN(*YES),
NODETYPE
(not *LENNODE)

APPN(*YES),
NODETYPE
(*LENNODE)

Ethernet

RMTNETID - REQ
RMTCPNAME - REQ
EXCHID - OPTCV

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID - OPTCV

RMTNETID - REQCV
RMTCPNAME - REQCV
SSCPID - OPT
ADJLNKSTN - NA

RMTNETID - REQNU
RMTCPNAME - REQNU
SSCPID - OPT
ADJLNKSTN - NA

IDLC Switched

RMTNETID - REQ
RMTCPNAME - NACPA
EXCHID - OPTCV

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID - REQ

RMTNETID - REQ
RMTCPNAME - REQ
SSCPID - OPT
ADJLNKSTN - REQCPA

RMTNETID - REQNU
RMTCPNAME - REQNU
SSCPID - REQ
ADJLNKSTN - NA

SDLC Nonswitched

RMTNETID - REQ
RMTCPNAME - REQ
EXCHID - OPTCV

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID - OPTCV

RMTNETID - REQCV
RMTCPNAME - REQCV
SSCPID - OPT
ADJLNKSTN - NA

RMTNETID - REQNU
RMTCPNAME - REQNU
SSCPID - OPT
ADJLNKSTN - NA

SDLC Switched or SNBU

RMTNETID - REQ
RMTCPNAME - NACPA
EXCHID - OPTCV

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID - REQ

RMTNETID - REQ
RMTCPNAME - REQ
SSCPID - OPT
ADJLNKSTN - REQCPA

RMTNETID - REQNU
RMTCPNAME - REQNU
SSCPID - REQ
ADJLNKSTN - NA

TDLC

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID - OPTNU

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID- OPTNU

Not applicable

Not applicable

Token Ring

RMTNETID - REQ
RMTCPNAME - REQ
EXCHID - OPTCV

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID - OPTCV

RMTNETID - REQCV
RMTCPNAME - REQCV
SSCPID - OPT
ADJLNKSTN - NA

RMTNETID - REQNU
RMTCPNAME - REQNU
SSCPID - OPT
ADJLNKSTN - NA

X.25 PVC

RMTNETID - REQ
RMTCPNAME - REQ
EXCHID - OPTCV

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID - OPTCV

RMTNETID - REQCV
RMTCPNAME - REQCV
SSCPID - OPT
ADJLNKSTN - NA

RMTNETID - REQNU
RMTCPNAME - REQNU
SSCPID - OPT
ADJLNKSTN - NA

X.25 SVC

RMTNETID - REQ
RMTCPNAME - REQ
EXCHID - OPTCV

RMTNETID - REQNU
RMTCPNAME - REQNU
EXCHID - OPTCV

RMTNETID - REQCV
RMTCPNAME - REQCV
SSCPID - OPT
ADJLNKSTN - NA

RMTNETID - REQNU
RMTCPNAME - REQNU
SSCPID - OPT
ADJLNKSTN - NA

Data Link Protocol
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Table 8-1 (Page 2 of 2). XID Configuration Matrix for APPC and HOST Controller Descriptions
APPC Controller Description

Data Link Protocol

APPN(*YES),
NODETYPE
(not *LENNODE)

APPN(*YES)
NODETYPE
(*LENNODE)

Host Controller Description
APPN(*YES),
NODETYPE
(not *LENNODE)

APPN(*YES),
NODETYPE
(*LENNODE)

Notes:
1. The following list explains the meaning of each abbreviation used for identification and verification in the XID configuration matrix.
Abbreviation Description
REQ

This parameter is required and it is used for identification and for XID or ACTPU verification.

REQCPA

This parameter is required on a switched controller description when *ANY is specified for the RMTCPNAME.

REQCV

This parameter is required and is conditionally verified. If this parameter is received during the XID exchange, then it is verified.

REQNU

This parameter is required, but it is not used for XID verification. (This parameter is the correlation between the remote location list entries and the
controller descriptions.)

OPT

This parameter is optional. If this parameter is specified in the controller description, then it is used for verification at XID or ACTPU time.

OPTCV

This parameter is optional and conditionally validated. That is, if the remote system sends in a valid block number (not '000'X or 'FFF'X), then the
EXCHID is verified if this parameter has been supplied in the controller description.

OPTNU

This parameter is optional, but it is not used for XID verification.

NACPA

The RMTCPNAME is required but cannot be specified as *ANY. Switched SDLC or IDLC conditions require a real RMTCPNAME.

NA

This parameter is not allowed.

2. The SSCPID parameter, as used for APPC controller descriptions (that is, not host controller descriptions) is not discussed here since it is used in the ACTPU
sent by the AS/400 system (and not used for any local verification).

A Host System in an APPN Network
A System/370 or System/390 host may participate in an
APPN network. However, there are a number of considerations when planning an APPN network including a host.
These considerations include:
 Prerequisites
 Host routing support
 Independent and dependent locations

Prerequisites
To connect a System/370 host as a peer within an APPN
network, it must run VTAM V3R2 and NCP V4R3, or V5R2,
or a later release or version.

Host Routing Support
A host is not capable of supporting a CP-CP session with
another node in an APPN network. A host can be thought of
as a low-entry networking node in an APPN network. Therefore, all locations with which a host may wish to communicate must be defined (at the host) as remote locations that
reside in the AS/400 system that is directly attached to the
host. All location names that reside in the System/370
network, or locations that are in a different APPN network
that the System/370 network provides routing to, must be
defined by the AS/400 system that is directly attached to the
host. The locations must be shown as residing in the host
using the remote location list support.
See Figure 8-17 on page 8-19. If location N1.Bergen wants
to establish a session with N1.J, using remote location name
N1.Wilbur, then N1.C must have previously defined
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N1.Wilbur as a remote location name that resides in a
remote control point N1.H in its remote location list. The
remote control-point name in the controller description on
N1.C that describes N1.H must match the remote controlpoint name in the remote location list entry for N1.Wilbur.
The search process is as follows:
1. N1.F sends a search request to N1.D (the network
server for N1.F) to search its directory database and, if
Wilbur does not exist, a broadcast search request is sent
to the network. (If Wilbur exists, then N1.D sends a
directed request to N1.C.)
2. The search request is returned with a positive response
from N1.C (who has Wilbur configured, within its directory database, as residing within the N1.H).
3. An RSCV (containing routing information from N1.F to
N1.H) is calculated by N1.D and returned to N1.F.
4. N1.F sends a BIND (with source and target names
Bergen and Wilbur, respectively) with the attached
RSCV. The RSCV provides the routing information to
enable the BIND to reach the host.
5. The host provides a 'virtual route' through which the
BIND may pass to N1.I. The host does not read the
RSCV, but must have Wilbur defined as a location
owned by N1.I.
6. N1.I sends a directed or broadcast search, depending on
the directory information in N1.I. The search finds the
location Wilbur and receives a positive response from
N1.J.
7. N1.I creates a new RSCV that specifies the route information for the completion of the session establishment.
Note: The session request from Bergen to Wilbur consists
of an RSCV from N1.F to N1.H, a virtual route

through the host networks (one or more VTAMs and
NCPs), and an RSCV from N1.I to N1.J.
NewYork
Wilbur

Dennis

NN

NN

LEN

CPNAME = J
NETID = N1

CPNAME = I
NETID = N1

CPNAME = H
NETID = N1

AS/400

AS/400
IBM 370 Host

Sydney

Seoul

Pusan

NN

NN

NN

CPNAME = A
NETID = N1

CPNAME = B
NETID = N1

CPNAME = C
NETID = N1

AS/400

AS/400

Melbourne

AS/400

Oslo

Bergen

LEN

EN

CPNAME = E
NETID = N1

CPNAME = F
NETID = N1

S/38

AS/400

EN = End node
NN = Network node
LEN = Low-entry network

NN
CPNAME = D
NETID = N1
S/36

RV3121-0

Figure 8-17. Advanced APPN Network Including an IBM 370 Host. The APPN network illustrated is really two networks (with network ID
N1). The host may participate in either of the two networks as a low-entry networking node. However, the host is also capable of routing data
between the two networks.

Independent and Dependent Locations
This section addresses the capabilities and related configuration requirements when one or more System/370 hosts have
VTAM V3R2 and the communications controllers have NCP
V4R3 or V5R2. This allows the transport network of the
AS/400 system to send a BIND directly to the host for local
APPC applications. If the host-attached AS/400 system is
configured as a network node and APPN(*YES) is specified
in the host controller description (on the host-attached
AS/400 system), then it may provide intermediate routing into
the host subarea network for nodes that are not adjacent to
the host and are initiating work for APPC applications. With

the level of host support mentioned above, the node type 2.1
nodes or the host may initiate sessions for APPC locations.
Independent is used to describe this level of support.
For non-APPC type sessions (such as 3270 device emulation, SNUF, DHCF) the sessions must be started by the
system directly attached to the host network. In these environments the host must always send the BIND (even though
the node type 2.1 may request it) and is also responsible for
error-recovery. Dependent describes the level of support
that requires the host to always send the BIND.
Note: The same communications line may be shared
between independent sessions and dependent ses-
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sions on the AS/400 system when attached to a host.
The independent location may establish a session to
and through the host while the dependent location
may only establish a session directly with the host.
Nodes that are not directly attached to the host network may
establish a display station pass-through session to the
system directly attached to the host and then from the
attached node the dependent session may be initiated. Note
that all node types 2.1 are required to function as dependent
locations with any release of VTAM prior to V3R2 and any
release of NCP prior to V4R3 or V5R2.
There are no configuration requirements to enable a host to
participate within an APPN network when independent
support is required. However, when the dependent support is
utilized some configuration requirements need to be considered.
A device description must be manually created and varied on
when that device description defines communications for a
dependent location. This is related to host requirements for
communications with peer systems. A host requires that the
location address (LOCADR) of a peer system be 00 before it
allows that peer system to send a BIND to the host. If the
LOCADR is not specified as 00, then only the host may send
a BIND. Therefore, when including a host in an APPN
network, it is necessary to create a device description, with a
LOCADR not equal to 00, if that device description is for a
dependent location. APPN automatically creates all devices
with a LOCADR=00.
|
|
|
|
|
|

Dependent LU Requester (DLUR) Support: The
DLUR support allows AS/400 to transport dependent location
traffic through an APPN network without being directly
attached to the host system. For more information about
DLUR, see the Remote Work Station Support, SC41-5402
book.

Generic Location Naming and *ANY Routing: To
reduce the configuration requirements when the AS/400
system is attached to the host network, there are some
options that may be used by the AS/400 system that is
directly attached to the host.

Generic Location Naming: Generic naming is in an
APPN network which includes a System/370 host with VTAM
V3R2 and NCP V4R3, or V5R2 (see “Prerequisites” on
page 8-18). The host appears as a low-entry networking
node to the adjacent AS/400 system. It does not support
CP-CP sessions. Therefore there may be many location
names that need to be explicitly configured (only by the adjacent AS/400 system).
Generic location naming allows you to configure a remote
location name ending in an asterisk (*). The use of the '*'
implies that any name, with the same characters preceding
the '*', will match this entry in the location list. Specifying a
generic location name in the location list saves much work in
defining remote locations. For example, all remote location
names for Sydney may be specified, with a single entry in
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the remote location list of CP Name B, as SYD* and then all
session requests for locations beginning with 'SYD' will be
routed to there.
In this example, there must be no other CP in the network
that owns a location name that starts with the letters 'SYD'. A
positive directory search response found with a generic definition appears the same to the search origin as a location
name that was completely spelled out.

*ANY Routing: An extension of generic location naming
is the ability to specify a *ANY entry in a remote location list.
With this any session request for a remote location name
that is not found with a specific match or a generic location is
assumed to reside in the CP specified (in the remote location
list entry) for *ANY.
The following rules must be observed, or unpredictable
results may occur.
 Only one *ANY entry may be defined in an APPN
network. That is, only one node in the network may
specify that all unidentified locations reside in a particular node; only one node can specify a *ANY entry in its
remote location list. The node that has specified the
*ANY entry in its remote location list responds positively
when it receives a search request. However, this
response is not used if an explicit or generic match is
found elsewhere in the network.
 A *ANY entry should only be defined for locations in an
adjacent node.
 The *ANY entry is intended for use with a host attached
to an APPN network. *ANY entries should be used only
if necessary.
 *ANY entries should not be used if a System/36 is
included as a network node in the same APPN network.

VTAM Support of APPN
VTAM Version 4 Release 1 and NCP Version 6 Release 2
provide support for APPN in a subarea network. The AS/400
system must be configured to handle a system services
control point (SSCP) takeover from a System/390 that supports APPN. A system services control point (SSCP) is a
focal point within an SNA network for managing other
systems and devices, coordinating network operator requests
and problem analysis requests, and providing directory
routing and other session services for network users.
With APPN, the control-point name is configured on the
System/390. This means that when a System/390 takes over
the links for another System/390 that has become inoperable, a new APPN control point owns the link. To guarantee
that the AS/400 system connects to the subarea network and
establishes a control-point session with the new System/390,
it must be able to connect to any adjacent APPN control
point. To use this capability on an AS/400 system, *ANY
must be specified for the RMTCPNAME parameter on the
host controller description.

Before Version 2, Release 2 of the Operating System/400
program, only one APPN control point could be associated
with a particular physical link. This association was made by
specifying the control-point name on the RMTCPNAME
parameter on host and APPC controller descriptions. To
establish a connection to a different control point over the
same physical link, the user was required to vary off the controller description, change the remote control-point name,
and vary on the controller description again. Controller
descriptions that specify RMTCPNAME(*ANY) allow the
control-point name of the adjacent system to change while
the link remains active.

Specifying Adjacent Link Station Names: Host con-

New York1
Network Node

Chicago
Network Node

(NCP)

New York2
Network Node

troller descriptions that specify RMTCPNAME(*ANY) and are
associated with switched SDLC and IDLC lines must also
specify an adjacent link station name (ADJLNKSTN parameter). This parameter allows the AS/400 system to associate
switched controller descriptions with particular host systems
even when the remote control-point name (RMTCPNAME) is
specified as *ANY.
The AS/400 system using a switched SDLC or IDLC connection selects a host controller description by comparing
information sent by the host system in the XID to values
specified in eligible controller descriptions that are in vary on
pending status.
If a controller description exists whose RMTCPNAME and
RMTNETID values match the host system control-point name
and network identifier, that controller description is selected.
If there is no match, the system looks for a controller
description whose ADJLNKSTN value matches the host
system PU name. If there is still no match, the system can
select a controller that specifies ADJLNKSTN(*ANY). See
page 4-11 for more information about the ADJLNKSTN
parameter.

Example Configuration from an AS/400 System to
Host System: Figure 8-18 shows an example environment where RMTCPNAME(*ANY) is required on the controller description to allow full use of APPN networking.

RV3S131-0

Figure 8-18. Example AS/400 System to Subarea Configuration

In this example, the AS/400 system CHICAGO is initially connected to host system NEWYORK1. If RMTCPNAME(*ANY)
is specified for the Create Controller APPC (CRTCTLAPPC)
command, then the RMTCPNAME can change. This allows
the AS/400 system to handle the name change of the adjacent system during the SSCP takeover. When the link is activated, the AS/400 system creates an entry in its APPN
topology database. This entry indicates that the link between
the system CHICAGO and the system NEWYORK1 is active.
To verify the remote control point name of the adjacent
system, use the Display Controller Description (DSPCTLD)
command, which shows the current remote control-point field.
If NEWYORK1 becomes inoperable, NEWYORK2 attempts
to take over the links previously owned by NEWYORK1.
During this takeover procedure, NEWYORK2 reports to
CHICAGO that the NEWYORK1 link is inoperable by sending
a non-activation XID containing the control-point name
NEWYORK1. CHICAGO then updates its topology database
to indicate that the link from CHICAGO to NEWYORK1 is not
an available path for route calculation.
NEWYORK2 then sends another non-activation XID with
control-point name NEWYORK2 to indicate that NEWYORK2
has taken over the link. CHICAGO then updates its topology
database to indicate that the link from CHICAGO to
NEWYORK2 is active and available for APPN route calculation. Then, if appropriate, a control-point session is established from CHICAGO to NEWYORK2.
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Important:
RMTCPNAME(*ANY) is not required for connectivity to a
host system. However, it is required to handle a change
in the adjacent system's control-point name during SSCP
takeover if the controller is configured as any node type
other than NODETYPE(*LENNODE).
In the previous example, CHICAGO's host controller
description could have specified
RMTCPNAME(NEWYORK1). Then, the connection from
CHICAGO to NEWYORK1 would have been established as
an APPN connection. However, if NEWYORK1 became inoperable, NEWYORK2 would know that CHICAGO cannot
change the control-point name. NEWYORK2 would perform
the takeover but indicate that control point sessions are not
supported over this connection and that the AS/400 system
cannot establish a control point session with the new host
system.

Coexistence with System/36 APPN
The AS/400 system can be added to an APPN network with
System/36 network nodes without disruption. The AS/400
system will not degrade the function of a System/36 APPN
network. On the other hand, a System/36 used as a networking node in an AS/400 network may degrade the function of the AS/400 network, depending on the AS/400 system
functions being used. Program Temporary Fix (PTF) xxxxxx
is required for a System/36 to coexist in an APPN network
with AS/400 systems using Version 2 Release 1 or later software. A Program Temporary Fix (PTF) is required for a
System/36 to coexist in an APPN network with AS/400
systems using Version 2 Release 1 or later software. For
information about the PTF, contact your IBM representative.

Differences between System/36 and
AS/400 System APPN
The following items are differences between the AS/400 and
System/36 support of advanced peer-to-peer networking.
 A System/36 network node does not allow a connection
to another network node which can be used for intermediate sessions without having a control-point session
over the connection. Therefore, it is not possible to have
a switched line between a System/36 network node and
an AS/400 network node, or another System/36 network
node that is activated for routing intermediate session
traffic and is automatically disconnected when the
session ends.

user is a class-of-service definition that calculates a
route with the least number of nodes and links. The
System/36 user cannot create the equivalent of an
AS/400 class-of-service description. In addition, the
System/36 only supports a transmission priority of
medium.
 A remote location name of *ANY should not be used in
the AS/400 remote location list when there are
System/36 network nodes in the network. Use of *ANY
in this environment may result in the failure to find a
location even though the location exists in the APPN
network because System/36 does not support *ANY
directory entries. (See “Directory Services” on page 2-5
for a description of generic routing; see “Defining APPN
Location Lists” on page 4-4 for information on defining
locations.)
 System/36 requires the exchange of the entire topology
database after being connected to another network
node. This exchange results in more traffic over the line
than would occur between AS/400 network nodes.
 The AS/400 system allows multiple local locations at
each control point whereas System/36 allows only one
local location name (which is also used as the local
control-point name).
 System/36 can be a low-entry networking node or an
APPN network node, but not an APPN end node.
 A network of System/36s using APPN may not be as
large as a network of AS/400 systems using APPN. This
is because of System/36 internal size limitations.
 The maximum number of intermediate sessions at the
System/36 is 100 and is not configurable. The maximum
number on the AS/400 system is 2000 and is
configurable in the network attributes.
 When a session is requested from the System/36, the
remote location name is used to find the location. Therefore, the System/36 cannot distinguish between locations
that have the same remote location names but that are
in different networks. On the AS/400 system, the remote
network ID is used as well as the remote location name.
If a System/36 network node is included in an APPN
network, all of the nodes in that network should use the
same network identifier.
AS/400 network nodes using Version 2 and later software can provide additional routing services to nodes
that cannot supply the remote network ID when they
request sessions. For more information, see “Multiple
Network Coexistence” on page 8-33.

 Parallel transmission groups are not supported by the
System/36.

 The topology and directory databases are saved across
initial program loads on the AS/400 system. On the
System/36 they are deleted and are built again when the
system is connected with the network again.

 The System/36 does not allow transmission group and
node characteristics to be specified by the user. There
are default values that are used for these characteristics.
The only class of service available to the System/36

 A System/36 does not support connection networks.
Therefore, an AS/400 system that wants to participate in
a connection network must not have the System/36
listed as a possible server in its network server list.
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In this section, the decision trees of both end node and
network node search processing are described.

 A System/36 cannot be used to link two adjacent APPN
networks that have different network IDs.

End Node Search Processing

Directory Services Search Processing for
End Nodes and Network Nodes

Once a session is requested to a remote location, the end
node first searches its local directory database. The search
results in one of the following:

Directory services (DS) searches are processed according to
a logic that enables it to make decisions about questions
such as whether a directed or broadcast search is required
or whether a search is required at all. The logic for these
decisions will vary according to the node type: end node or
network node.

 The remote location is found.
 The remote location is not found.
Refer to Figure 8-19.
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Figure 8-19 (Part 1 of 2). End Node Decision Tree
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Figure 8-19 (Part 2 of 2). End Node Decision Tree

If the Remote Location is Found...: If the remote
location is found in the directory database of the end node
(either an explicit match or a generic match, other than the
*ANY generic name, cause the remote location to be found),
then directory services (DS) checks whether the location is
an adjacent node with an active link to the local end node.

If yes: Then the end node sends a BIND to establish the
session directly with the node in which the remote location
resides.
If not: Then the end node checks to see if there is a
network node server defined. If there is a network node
server (with CP session to the end node), then it is capable
of performing the necessary network searches on behalf of
the end node. The end node sends the search request to the
network node server. If the network node server finds the
remote location, it returns the search request to the end node
along with an RSCV.
If the end node does not have a CP-CP session with a
network node, then it attempts to calculate a 'one-hop' route
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to any adjacent network node that will act as a 'pseudoserver' in performing search requests for the end node (provided it is defined in the network node server list). If a
suitable network node pseudo-server is found, the BIND is
sent in the same way as a low-entry networking node (or end
node without CP-CP session capability), to a pseudo server.
If no pseudo server is found then a sense code
FFFFððð3 - Network node services were not available
is sent.
This sense code is common and occurs when an end node,
although having CPSSN(*YES) specified in one or more controller descriptions, does not have the network node defined
in its network node server list.

If the Remote Location is not Found...
If the remote location requested is not found in the end
node's directory database, then directory services searches
for a *ANY match.

A *ANY Entry is found...: If a *ANY entry is found, then
the end node checks to see if it has a network server (with
CP session established) defined and, if so, sends the search
request to the server (since the server may be able to find an
explicit match for the remote location).
If there is no network node server defined, then the BIND is
sent to the node specified by the *ANY entry in the directory
database.

A *ANY Entry is not found...: If a *ANY entry is not
found, then the logic followed by directory services is the
same as if the location is found but is not adjacent and
active. That is, if a network node server exists, it is used to
send a search request. If not, the end node attempts to find
a pseudo-server to perform the search.

which it is adjacent; if a request is from the local node, there
is no need to store (or cache) such information (end point TG
vectors). A cache is a high-speed buffer storage used to
reduce access time of frequently used instructions and data.
However, first the directory services checks the topology
database to find out if the requested location name is a CP
name of a node in the network. If it is, no search request
need be performed by DS and session activation is performed more quickly than if a search of the network was
required. If the requested location name is not a CP name,
DS searches its local directory database. It will find that
either:
 The remote location is found.
 The remote location is not found.
Refer to Figure 8-20 on page 8-26.

Network Node Search Processing
Network node search processing must provide the logic to
support session requests from either an end node, for which
the network node is a server, from another network node forwarding a search request, or from the local node. If a request
is from an adjacent end node, the network node stores any
information that the end node sends regarding other links to
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If the Remote Location is not Found...: If the remote
location is not found in the local directory database of the
network node (which may be performing serving functions for
an adjacent end node), a broadcast search is sent to the
network to find the remote location.

If the Remote Location is Found...: If the remote
location is found in the local directory database of the
network node, one of three cases apply:
 The remote location exists on a network node other than
the local node. The network node sends a directed
search to the node in which the requested remote
location resides.
 The remote location exists on an end node (with CP-CP
session). The network node sends the search request to
the end node (in order to check that the remote location
still resides on that end node). The end node returns the
search request along with information about its other
links (end point TG vectors) that the network node

returns with the search request so that the initiating node
or server may store it and use it in route calculation.
 The remote location exists on a low-entry networking
node (no CP-CP session) for which the local node may
perform some server functions (or exists on the local
network node). The network node returns the search
request with a positive response. The initiating node will
calculate the preferred route through the node that
returned the request.

Topology Routing Services (TRS)
Considerations
Once directory services has been performed by a network
node, the next function that is automatically performed by
APPN is determining the route (determining the links and
node that need to be traveled) to reach the remote location
found by directory services.
Topology routing services (TRS) contains the following:
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 Topology database
 Route selection services
 Class of service
The functions provided by topology routing services (TRS)
each time a session is requested to a remote location (either
by a network node or an end node using the services of a
network node) are summarized, in the order in which they
are performed within the local network node. The network
node checks for the following:
1. That the COS table specified is valid
2. Which intermediate nodes are acceptable
3. Which links (TGs) are acceptable
4. That the route selection control vector (RSCV) is valid
For each of the checks performed by TRS, an appropriate
sense code is sent. Therefore, for problem determination, a
discussion of each check and the sense codes are provided.
Once TRS has performed all of the checks listed above and
decided which routes are acceptable to a destination node, it
calculates the route and creates an RSCV.

COS tables are only available on AS/400 systems). In
this case, the mode specified by the low-entry networking node must exist on the server and the mode on
the server specifies a COS to be used.
 When a COS table is deleted.
If a mode points to a particular COS table to be used,
and that table is deleted from the system, then the mode
may still be used but TRS will indicate that the COS
table is not valid.

Intermediate Nodes are not Acceptable
(Sense Code - 80140001)
An intermediate node is considered to be acceptable if the
weight for the node (as determined by the COS table specified) is less than infinite. That is, the node must satisfy the
conditions in at least one row of the COS table in order to be
acceptable.
If the above condition is not satisfied, the following sense
code is returned:
8ð14ððð1 - route not available

COS Table is not Valid (Sense Code 08610002)

Links (TGs) are not Acceptable (Sense
Code - 80140001)

When a session is requested to a remote location, a COS
table is specified (through the mode) to be used for route
selection. The first function of TRS is to check that the COS
table is valid (that is, exists as an entry in the COS database
for the local network node).

In the same way that intermediate nodes must be acceptable, the links along any chosen route to the destination
node must also be acceptable. A link is considered acceptable if all of the following are true:

The COS database reflects information about a COS table.
When a class-of-service (COS) table is created, updated or
deleted, a message is sent to TRS, informing it of the
change to COS information.
If the COS table is valid, TRS continues to perform its next
function. If the COS table is not valid, then the following
sense code is issued:
ð861ððð2- COS is not valid
The two most likely cases in which the COS table specified
in the mode may not exist are:
 When an end node uses the services of a network node
server.
When an end node requests a session with a remote
location, it sends a search request to the network node
server. With the search request the end node specifies a
mode (and therefore the COS to be used in route
selection). The COS table specified by the end node
must exist on the network node server. If not, the server
responds that the COS is not valid.
Network node servers also perform route selection for
low-entry networking nodes. However, a low-entry networking node cannot send a COS to the server (since
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 The link is active.
 The link is not in a 'disable pending' status (System/36).
 The local node has received consistent information
about the link from other nodes in the TG network.
 The weight determined by comparing the link characteristics and the COS specified is not infinite (that is, a row
of the COS table is selected).
If any of the above conditions are not satisfied, the following
sense code is returned:
8ð14ððð1 - route not available

RSCV is not Valid (Sense Code 80140005)
Once TRS has determined which nodes and links are
acceptable, it calculates, from those acceptable, the most
preferred route to the destination end node. The most preferred route is specified in a control vector called the route
selection control vector (RSCV).
An RSCV is a 255 byte vector that is attached to the BIND at
session initiation. The RSCV is passed by the initiating
system (or network node server for an end node without CP
session capability) onto the first adjacent node specified in

the RSCV; this node then passes the BIND with RSCV onto
the next node specified in the RSCV (and so on until the
BIND reaches the destination end point).
Since the RSCV is 255 bytes (a finite number), there is a
physical limitation to the number of hops over which a BIND
may be routed from source to target. The limitation is
dependent on the length of the CP names specified for each
node in the route. (The shorter the names, the more possible
hops.)
Therefore, TRS checks to see that the RSCV created has
not been truncated because of the 255 byte limit; if it has,
then the BIND is not sent and the following sense code is
returned:
8ð14ððð5 - RSCV truncated

Removal of Obsolete Topology Entries
The APPN topology database is automatically checked for
obsolete entries, and such entries are deleted from the database. An obsolete entry is considered to be an entry for an
inactive node or TG which has not been updated for 15 days.
Every AS/400 node in an APPN network maintains information on the age of each entry in the topology database. The
age count is reset to 15 days whenever an entry has a local
status change (such as a link becoming active or inactive), if
an update is received from the node the entry describes, or
an update is received from another network. Once a day, the
APPN component in an AS/400 system checks the age count
for each entry in the topology database. Any node or TG
entry that has not been updated for 15 days is deleted from
the database. TG entries that are associated with deleted
node entries are also deleted.
To prevent the local system from being deleted from the
topology databases in other nodes in the network, the local
system broadcasts a topology database update about itself
once every five days and every time a CP-CP session is
established with another network node.
It is possible for obsolete entries to remain in the database
for periods longer than 15 days. One or more of the following
conditions can cause nearly obsolete entries to be reset, or
previously deleted entries to be created again:
 A System/36 in the network always requests the entire
topology database, and transmits the entire topology
database to the rest of the network.
 A new network node entering the APPN network
requests and transmits the entire topology database.
 If the APPN topology database on a system is deleted
and created again, the system enters the network as a
new node, and the entire topology database is requested
and transmitted. For example, the database is deleted
and created again if the Change Network Attributes
(CHGNETA) command is used to change the system
from an end node to a network node.

APPN Topology Application Program
Interface (API)
To provide access by applications to AS/400 APPN topology
database information, two application program interfaces are
supported. They are the Register APPN Topology Information API and the Deregister APPN Topology API. APPN
topology APIs allow applications to receive continuous
updates about changes to APPN topology database entries.
Applications may register to receive information about
updates to different types of APPN topology database information. Updates can be received for changes to information
about local topology. Local topology is information about end
nodes, network nodes, or virtual nodes. Applications also
may register to receive updates regarding changes to information about other nodes in an APPN network (network
topology). Network topology is the information (about network
nodes, virtual nodes, and links between those nodes)
exchanged between network nodes of the same network.
After applications register to receive the information, the
topology database support provides updates regarding any
changes to the topology database. Only the type of topology
information that the application is registered for is sent in the
update.
See the System API Reference book for more information
about APPN topology APIs.

Pacing Considerations
There are two ways to influence data flow on LU-LU
sessions:
 Pacing
 Transmission priority (discussed in “Transmission Priority
Considerations” on page 8-30)
Pacing controls the flow of data and prevents queues from
growing too large. The AS/400 system uses three methods to
control flow of data:
 Withholding pacing windows
 Limiting the window size
 Slow down the sending application

Withholding Pacing Windows
If the receiving application has not issued a receive operation, incoming data is copied out of link buffers into data
buffers and queued. The sender requests another window by
setting the pacing indicator to on in the first request/response
unit (RU) for a new window. If the RU with the pacing indicator is queued as non-requested data, a pacing response
(allowing another window) is not sent. This continues until
the RU is removed from the queue and passed to the application in the receive operation.
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Withholding pacing responses effectively blocks the sending
application from sending any more data, after the current
window is used.

Therefore, a large window size should only be used for applications that repetitively echo back small data amounts.

Slowing Down the Sending Application
Limiting Window Size
The following parameters have an affect on pacing:
 OUTPACING (out pacing)
 INPACING (in pacing)
 MAXINPAC (maximum in pacing)
 TMSPTY (transmission priority) description
Fixed or adaptive pacing may be used on each hop of the
session. If the adjacent system does not support adaptive
pacing, or if the TMSPTY parameter is set to *LOW, then
fixed pacing is used. Otherwise, adaptive pricing is used.
 for fixed pacing:

The OUTPACING parameter in the mode description is used
to slow down the sending application. OUTPACING limits the
maximum number of frames on a given session that may be
queued by the data link control. The data link control queue
depth for a session will not exceed the value of (2 \
OUTPACING) - 1. A small OUTPACING value can be specified
for large batch jobs to help improve interactive response time
when both types of jobs share the same line.
Both the OUTPACING parameter and the INPACING parameter in the mode description affect the transmission rate at
an intermediate node. The location that initiates the session
establishment (BIND request) is responsible for setting the
values of the parameters.

– OUTPACING and INPACING parameters define the
window size.
 for adaptive pacing:
– OUTPACING and INPACING parameters define the
minimum window size
– MAXINPAC parameter defines the maximum
window size. 1
An application's window size can have an affect on the application's performance and the performance of other applications that are sharing the same communication line. In
general, the larger the application's window size, the better
its performance. However, a large window size for a large file
transfer causes a degrade in the response time of interactive
applications sharing the same communication line.
The configured window size, of a large file transfer application, should be gradually reduced until the interactive application's response time is acceptable. Before changing the
configured window size, verify that the following has
occurred:
 the transmission of a large file transfer application is at
low priority, and
 the interactive application is at high priority.
If re-setting the transmission priority does not increase the
response time, then the configured window size needs to
change.
A large window size, which minimizes the flow of pacing
responses, improves the interactive application's performance. If a large window size is used for a large file transfer
application, the receiving application may not be able to keep
up with the sending application. This causes an excess of
storage to be consumed when storing unprocessed data.

1

Transmission Priority Considerations
Each time a session is established, a class of service (COS)
is specified so that the appropriate route may be calculated
from session source to session target. A transmission priority
is also specified with each COS. Therefore, each time a
session is established, it takes on a priority that determines
the order data from that session is sent (when competing
against data from other sessions). If there is only one
session established from a system on a particular controller
description, then transmission priority is not relevant (though
it is still specified through the COS). This section discusses
how transmission priority works in the AS/400 system and
considerations for its use.
Note: Transmission priority relates to a particular APPC
controller description. If multiple controller
descriptions share a line, each controller schedules
its data independently of the others. Performance
may be effected since all controller descriptions
compete for bandwidth on the line.

Transmission Priority Scheduling
Prior to APPN, the SNA transport layer (node type 2.1) sent
data over the physical line on a first in, first out basis. This
caused an inefficient use of system resources. For example,
large batch jobs would not only use a large portion of the line
but would also slow down the response time for other users,
such as interactive users.
Transmission Priority Scheduling was implemented to
increase the efficient use of system resources. Using transmission priority scheduling, users may specify three priorities

An intermediate node in the session path uses the MAXINPAC parameter only if the intermediate has defined a mode description.
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for data transmission: High, Medium, and Low. Each of the
three priority levels is assigned a different priority number:
 High = 0
 Medium = 50
 Low = 200
The transmission priority algorithm determines the servicing
order based on priority number and arrival number. An arrival
number is assigned to each request unit as it is being scheduled to be sent. (The arrival number is always one greater
than the previous.) The request unit is then enqueued to the
proper priority queue in a first-in first-out order. The request
unit which will be next transmitted is determined by:
1. calculating a service number for the first request unit in
each priority queue (service number = priority number +
arrival number), then
2. selecting the request unit with the lowest service
number.
In addition to the above algorithm, the priority of high priority
request units may be increased if the response time is nonacceptable.
Request unit response time is a measurement of the time it
takes to send a request unit to the adjacent system. The time
interval starts when a request unit is sent by the local system
and ends when the request unit has been successfully delivered to the adjacent system. The request unit response time
is categorized into the following ranges:
Very poor Greater than 2 seconds
Poor

Between 1 and 2 seconds

Acceptable Between 1/2 and 1 second, inclusive
Good

Less than 1/2 second

The goal is to keep the request unit response time of high
priority request units in the acceptable range. This is
achieved by limiting the maximum number of medium or low
priority outstanding request units. An outstanding request
unit is a sent request unit which has not yet been delivered
to the adjacent system. The medium/low maxout (the
maximum number of outstanding medium and low priority

request units) is dynamically adjusted based on the request
unit response time of each high priority request unit.
Figure 8-21 on page 8-32 shows how the medium/low
maxout is restricted based on changes in the response time
of high priority request units. Figure 8-22 on page 8-32
shows how the unrestricted flow of medium and low priority
request units is restored after five minutes without any high
priority request unit transmissions. A detailed description of
the flowchart steps in both figures follows.
1. An outstanding high priority request unit is successfully
delivered to the adjacent system.
2. Very poor response time is quickly remedied by resetting
the medium/low maxouts to one. If the request unit
response time improves, the medium/low maxout is
allowed to gradually increase again.
3. Because poor response time is just above the acceptable range, only a slight decrease in the medium/low
maxout is necessary to push request unit response time
back into the acceptable range. If the medium/low
maxout is currently greater than or equal to the overall
maxout (maximum number of outstanding request units
of all priorities), the medium/low maxout is set to onehalf of the overall maxout. Otherwise, the medium/low
maxout is only decreased by one.
4. Acceptable response time is within the targeted range;
therefore, the medium/low maxout is not changed.
5. Good response time may mean that medium and low
priority transmissions are being unnecessarily limited;
therefore, the medium/low maxout is gradually increased
by one.
6. The time of delivery of the most recent high priority
request unit is saved and used in step 8.
7. An outstanding medium or low priority request unit is
successfully delivered to the adjacent system.
8. The difference between the current time and the time of
delivery of the most recent high priority request unit
(step 6) is calculated to give the high priority inactivity
time used in step 9.
9. If the high priority inactivity time is less than or equal to
five minutes, the value of the medium/low maxout is not
changed.
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Figure 8-21. Restricted Flow of Medium and Low Priority Request
Units

Figure 8-22. Unrestricted Flow of Medium and Low Priority
Request Units

10. If the high priority inactivity time is greater than five
minutes, the medium/low maxout is set to 65535 to allow
unrestricted transmission of medium and low priority
request units. Medium and low priority request units can
now be freely transmitted until the response time of a
high priority request unit transmission falls below the
acceptable range.

Multiple Network Connectivity
Additional network connectivity support is available on the
AS/400 system with Version 2 Release 1 and later of the
OS/400 licensed program.

Connecting Networks Together
The AS/400 system using Version 2 Release 1 and later of
the OS/400 licensed program has the following capabilities:
 An AS/400 system can locate resources, establish sessions, and provide intermediate routing capabilities to
systems that have a different network identifier than the
local AS/400 system. It is not necessary for the remote
LUs to be manually defined in the local system.
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 Previously separate APPN networks that have different
network IDs can be connected with no configuration
changes other than in the connecting AS/400 network
nodes.
 A large or hard-to-manage APPN network can be broken
into multiple networks that are easier to manage.
 The APPN class-of-service functions are kept when a
session is established across networks with different
network IDs.
Notes:
The following are considerations for linked networks:
1. The multiple network routing capability does not allow
routing through an intermediate network.
2. An SNA subarea network does not accept a session initiation request (BIND) that originates from a node with a
network ID that is different from the network ID of the
node (adjacent to the SNA subarea) that routes the
request to the SNA subarea.
The following figure shows how two network nodes in adjacent APPN networks that have different network IDs can link
the two networks together. Any node in either network can
establish a session with any other node in either network.
Network nodes 3 and 7 provide routing services inside their
own networks and also to the connected network. Therefore,
a CP-CP session should be active between network nodes 3
and 7.
Network Node
Network Node
┌─────┐
┌─────┐
│
│
│
│
│ 1 │
│ 6 │
│
│
│
│
└┬───┬┘
└┬───┬┘
│
│
│
│
│
│
│
│
│
│ Network Node
│
│ End Node
│ ┌┴────┐
│ ┌┴────┐
│ │
│
│ │
│
│ │ 2 │
│ │ 9 │
│ │
│
│ │
│
│ └─────┘
│ └─────┘
│
│
│
│
│ Network Node
│ Network Node
┌┴────┐
┌┴────┐
│
│
│
│
│ 3 ├─────────────────│ 7 │
│
│
│
│
└┬───┬┘
└──┬──┘
│
│
│
│
│
│
End Node │
│ End Node
│ Network Node
┌────┴┐ ┌┴────┐
┌──┴──┐
│
│ │
│
│
│
│ 4 │ │ 5 │
│ 8 │
│
│ │
│
│
│
└─────┘ └─────┘
└──┬──┘
│
│
│ End Node
┌──┴──┐
│
│
│ 1ð │
│
│
└─────┘
_____________________________ _____________________________
Local Network Identifier=NET1 Local Network Identifier=NET2

Figure 8-23. AS/400 Systems Used to Link Two APPN Networks

Multiple Network Class-of-Service
Considerations
An APPN network may have class-of-service and transmission priority descriptions which do not coincide with the
class-of-service and transmission descriptions in an adjacent
network. If the networks are connected together by AS/400
network nodes with software at Version 2 Release 1 and
later, unknown or conflicting class-of-service and transmission priority descriptions are handled as follows:

Unknown Class-of-service: If the class-of-service on
the request is unknown to the receiving AS/400 network
node, the class-of-service defined in the default mode
description on the receiving network node is used.
Mismatched Transmission Priority: The transmission
priority of the receiving AS/400 network node is used if the
transmission priority descriptions are different.
An alert is sent which shows the class-of-service descriptions
of the two networks which have conflicting transmission priority descriptions.
The unknown class-of-service or mismatched transmission
priority is replaced in the response which is returned to the
node from which the class-of-service or transmission priority
originated.

Multiple Network Coexistence
A system which cannot provide a network ID when it
requests a session initiation requires special configuration if
the destination location is not in the same network as the
network node providing services to the requesting system.
Systems not providing a network ID could be a personal
computer using DOS, a System/36, or a System/38. If there
is no network ID specified with the destination location, the
AS/400 network node assumes that the destination is within
the local network.
Personal Computer Using DOS
Location Name: RCH
┌────────────────┐
│
│
│
│
│
│
└───────┬────────┘
AS/4ðð System
│
Location Name: LAC
┌───────┴────────┐
┌────────────────┐
│
├──────────────────────────┤
│
│
│
│
│
│
├────────────┐
│
│
└────────────────┘
│
└────────────────┘
AS/4ðð System
│
Location Name: AUS
│
│
│
AS/4ðð System
│
Location Name: NEL
│
┌────────────────┐
└─────────────┤
│
│
│
│
│
└────────────────┘
-------------------APPN Network
Network ID = MN

------------------APPN Network
Network ID = WI

Figure 8-24. Multiple Network Coexistence
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If the destination is located in a different network than the
AS/400 network node, one of the following procedures can
be used:

APPN Remote Location List: Locations that exist in a
non-local network can be explicitly configured on the AS/400
network node (must be using Version 2 Release 1 or later
software) that links the two networks together.
In the local network, a directory entry must be defined which
associates the destination location with the network node that
links the adjacent network to the local network. This directory
entry must have the local network ID configured as the
remote location network ID. Also, the adjacent linked network
ID must be configured as the remote control-point network
ID.
CP sessions between the local network node and the
network node in the adjacent linked network, that are specified as the remote control point in the directory entry, must
not be active. However, CP sessions can still be active
between the local network node and other network nodes in
the adjacent linked network.
In Figure 8-24 on page 8-33, if the personal computer using
DOS (location name, RCH) needs to establish a session with
the AS/400 system (location name, LAC), the following directory entry is added to the remote location list of the network
node with the location name of AUS:
APPN Remote Locations
Remote
Location
LAC

Remote
Network ID
MN

Local
Location
AUS

Remote
Control Point
LAC

ControlPoint
Net ID
WI

Secure
Loc
\NO

Note: The CP session between location AUS and LAC must
not be active, but a CP session between AUS and
NEL could be active.

Generic Entry in the APPN Remote Location List:
Locations that exist in a non-local network can be reached by
specifying a generic routing entry (*ANY) in the APPN
remote location list on the AS/400 system (must be using
Version 2 Release 1 or later software) that links the two networks together.
In Figure 8-24 on page 8-33, if the personal computer using
DOS (location name, RCH) needs to establish a session with
the AS/400 system (location name, LAC), the following directory entry is added to the remote location list of the network
node with the location name of AUS:
APPN Remote Locations
Remote
Location
\ANY

Remote
Network ID
MN

Local
Location
AUS

Remote
Control Point
LAC

ControlPoint
Net ID
WI

Secure
Loc
\NO

The method of using a generic routing entry has the advantage that no CP-CP sessions need to be made inactive when
a session is established between the networks. A disadvantage of this method is that requests for locations unknown
within the local network are routed to the remote network,
which can add to network congestion.
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Note: If either of the above procedures is used, all destination locations must have unique location names if
they are to be accessed by a system that cannot
supply a network ID when requesting a connection.
That is, systems in linked networks must not have the
same location name.

Multiple Network Configuration
Considerations
The APPN enhancement at Version 2 Release 1 and later
allows adjacent APPN networks with different network IDs to
be connected, but this connectivity does not extend to nonadjacent networks. The connection possibilities are shown by
the following figure.
APPN Network
APPN Network
Network ID=A
Network ID=B
┌────────────────┐
┌────────────────┐
│
├──────────────────────────┤
│
│
├──────────────────────────┤
│
│
├──────┐
│
│
└────────────────┘
│
└────────────────┘
│
│
│
APPN Network
│
APPN Network
Network ID=C
│
Network ID=D
┌────────────────┐
│
┌────────────────┐
│
├─────┘
│
│
│
├─────────────────────────┤
│
│
│
│
│
└────────────────┘
└────────────────┘

Figure 8-25. APPN Network Connectivity

Communications between locations in networks A, B, C, and
D are possible as follows:
 Any location in network A can communicate with any
location in networks A, B, or C, but not in D.
– Note that the two connections between networks A
and B. More than one node in adjacent APPN networks can establish links between the networks.
– Locations in network A cannot communicate with
locations in network D because network C is an
intermediate network between A and D. The APPN
multiple network connectivity does not provide the
function to connect two networks through an intermediate network. Only adjacent networks can be
connected.
 Any location in network B can communicate with any
location in networks A or B, but not in networks C or D.
 Any location in network C can communicate with any
location in networks A, C, or D, but not in network B.
 Any location in network D can communicate with any
location in networks C or D, but not in networks A or B.
Note: If the AS/400 network node in the adjacent network
that provides the link to the local network is using
software prior to Version 2 Release 1, the following
applies:
1. A PTF is required on the AS/400 network node
(using software prior to Version 2) in the adjacent
network.

2. If the Display APPN Information (DSPAPPNINF)
command is used on an AS/400 node using software prior to Version 2 that is directly attached to
an AS/400 node using Version 2 or later software
that is in a different network, the AS/400 using
Version 2 or later is displayed as an end node.

|

APPN Virtual Controller Support

|

What are APPN Virtual Controllers?

|
|
|
|
|
|
|
|
|
|
|
|

On AS/400, local applications that need to establish LU 6.2
sessions to other locations in the APPN network require an
APPC device description that specifies APPN(*YES). For
simplicity, these devices are referred to as APPN devices.
Multiple device descriptions can be created and used simultaneously to communicate between the same local location
and remote location pair. This situation is possible because
alternate paths exist through the network and the first hop
out of the local system (represented by a controller
description) is different for the two paths. After a session is
established, the controller description continues to use the
same APPN device description for the life of that session.

|
|
|
|
|
|
|
|

With the nondisruptive path switch function of HPR (see
“Path Switch Considerations” on page 10-13), a session may
at first be carried over one controller description. At a later
time, the first hop may then be over a different controller
description. To allow a session to continue with the same
APPN device description, a new object model for APPN is
needed. APPN virtual controller descriptions provide the solution.

| Following are the basic concepts for this new model for
| APPN object management:
|
|
|

 Controller descriptions that represent the connections to
adjacent systems (or real controllers) no longer need to
attach the APPN device descriptions.

|
|
|
|
|
|

 A new link type is defined for an APPC controller (that is
called virtual APPN). This is the controller that attaches
to the APPN device descriptions used by APPN and
HPR. No link characteristics or other parameters are
used to describe an adjacent system. For more details,
refer to “Controller Descriptions” on page 4-9.

|
|
|
|
|
|
|

 Both APPN and HPR traffic can use this new object
model. If both APPN and HPR traffic are using this new
object model, all session traffic for a particular local and
remote location pair is represented by a single APPN
device description. Different sessions for this location
pair may be carried over different real controller
descriptions.

|
|

 No line description is associated with these APPN virtual
controller descriptions.

|
|

 Object status, such as varied on or active, is maintained
the same way for virtual controller descriptions as it is

|
|
|
|
|

for real APPN controller descriptions. The only exception
is that APPN virtual controller descriptions do not get
into a recovery pending (RCYPND) status. (There is no
physical connection associated with the APPN virtual
controller.)

|
|

Object Comparison with and without APPN
Virtual Controllers

|
|
|
|
|
|

To understand this new APPN object model, refer to
Figure 8-26. The AS/400 in this example is in Dallas. A foursystem APPN network has some alternate links for backups.
Over time, the AS/400 in Dallas has communicated with all of
the remote locations over different controllers because of
outages over the different links.

| Figure 8-26. Sample APPN network
| Figure 8-27 shows the controller and device descriptions for
| the current APPN object model and new APPN object model
| in this simple networking scenario.

| Figure 8-27. New APPN Object Model
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|
|

APPN Virtual Controller Configuration
Options

|
|
|
|

Several key points affect the configuration options on the
Allow Virtual APPN Support (ALWVRTAPPN) parameter of
the CHGNETA command for APPN virtual controller
descriptions:

|
|
|
|
|
|
|

 For the system establised sessions that are not carried
over HPR RTP connections, you control the decision to
use APPN virtual controller descriptions. If your system
is not performing the HPR tower RTP function and you
still choose to use APPN virtual controllers for active
sessions, change the ALWVRTAPPN parameter to
*YES.

|
|
|
|
|

 For sessions carried over RTP connections in which the
local system performs the HPR tower RTP function,
APPN virtual controller descriptions are always used
regardless of how the ALWVRTAPPN parameter is configured.

|
|
|
|
|

 AS/400 supports the automatic creation and the automatic vary on of APPN virtual controller descriptions. For
details on how the system performs the automatic creation of APPN controller descriptions, see“APPN Virtual
Controller Considerations” on page 8-37.

|
|
|
|
|

 APPN virtual controller descriptions that are created
manually are also supported. This option can be used to
group certain location pairs (that are represented by
unique device descriptions) on specific APPN virtual
controller descriptions.

|
|

 The device description for any given location pair can
exist on only one APPN virtual controller description.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Allow Virtual Controller Support: Configuring
ALWVRTAPPN(*YES) on the CHGNETA command instructs
the system to use APPN virtual controller descriptions even
for non-HPR sessions. This parameter instructs the system
to attach device descriptions for APPN sessions. When a
real APPN controller description is varied on, the value of the
ALWVRTAPPN parameter from network attributes is noted. If
the ALWVRTAPPN parameter is set to *NO when the APPN
controller description is varied on, then device descriptions
are created, attached, and varied on to the real APPN controller description as needed. If the ALWVRTAPPN parameter is set to *YES when the real APPN controller description
is varied on, then no device descriptions are automatically
created and varied on to the APPN controller description.
Any devices that are needed for session traffic that flows
over this real APPN controller description are attached to one
or more APPN virtual controller descriptions. The real APPN
controller description shows varied on status (rather than
active) even when sessions are active.

| Note: If the ALWVRTAPPN parameter is set to *YES, any
|
existing APPN devices attached to the APPN con|
troller description will not be allowed to vary on and
|
message CPDB157 will be isssued. If migrating to
|
this new APPN object model, you may wish to delete
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

any existing APPN devices since they will no longer
be used.

Virtual Controllers Autocreate Device: The virtual controller autocreate device (VRTAUTODEV) parameter of the
CHGNETA command is used to specify the upper limit of the
number of automatically created APPC devices on APPN
virtual controller descriptions. The number of devices that
are attached to APPN virtual controllers can affect the performance and deactivation of sessions, devices, and controllers. However it has little, if any, affect on the data path.
One reason for limiting the number of devices on APPN
virtual controller descriptions is to improve performance.
Each varied on virtual controller description is managed by a
task on the system. The presence of multiple virtual controller descriptions can allow for some parallel processing
and cut down on certain queue lengths. (These queues are
used to maintain the list of devices managed by the APPN
virtual controller task).

| If the number of devices attached to a virtual controller is
| equal to the specified value, no additional APPC devices are
| automatically created for that virtual controller.
|
|
|
|
|
|

Virtual APPN Controller Linktype: An APPN virtual controller description is manually created by specifying
LINKTYPE(*VRTAPPN) when creating an APPC controller
description. For more details on creating APPN virtual controller descriptions, refer to the LINKTYPE parameter under
“Controller Descriptions” on page 4-9.

|

Error Recovery

|
|
|
|
|

APPN virtual controller descriptions are not associated with
any communication lines or adjacent system. Thus, no communication failures are associated with these controller
descriptions. This situation highlights some key points
regarding error recovery.

|
|
|
|
|
|
|
|

When APPN virtual controller descriptions are not used,
device descriptions are attached to APPN controller
descriptions that represent connections to adjacent systems.
When communication fails occurs, applications that are
affected by the session outages must be notified. The system
also performs error recovery on the controller description and
all of the attached device descriptions. In some large environments, device error recovery can take a lot of time.

|
|
|
|
|
|
|
|
|
|
|
|

When APPN virtual controller descriptions are used, the
APPN controller descriptions that represent connections to
adjacent systems do not have device descriptions attached.
When communication fails, the applications affected by the
session outages are notified. The system recovers errors on
the controller description. No error recovery is required on
the device descriptions because the device descriptions are
attached to the APPN virtual controller description, and the
APPN virtual controller descriptions are not marked as inoperative. Eliminating error recovery at the device level can
help decrease the amount of time AS/400 requires to recover
errors after some communication failures.

|

APPN Virtual Controller Considerations

| AS/400 supports both manually created and automatically
| created APPN virtual controller descriptions. There are two
| types of APPN virtual controller descriptions:
|
|
|
|

 Controllers used to attach device descriptions. These
device descriptions are used for HPR sessions and
non-HPR sessions in which the local system is either the
source or the target of an APPC session.

|
|
|

 Controllers used to manage APPN/HPR boundary function sessions (refer to “APPN/HPR Boundary Function”
on page 10-8).

| When the system needs to automatically create one or more
| of these controller descriptions, it uses the following naming
| convention:
| QAPENDxxxx where xxxx has the value 0001 - 9999. These
|
controller descriptions attach to device
|
descriptions when the local system is the source
|
or target of an APPC session.
| QAPINTxxxx where xxxx has the value 0001 - 9999. These
|
controller descriptions are used to manage
|
APPN/HPR boundary function sessions.
| Notes:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1. The system automatically creates or automatically varies
on any APPN virtual controller description that is
required to process a session initiation request. This
includes both manually created and automatically
created APPN virtual controller descriptions. If a device
for the location pair (for which a session is being initiated) is already attached to an APPN virtual controller
description, then that device is used. (The controller and
device are automatically varied on if needed.) If a device
for the location pair is not already attached to an APPN
virtual controller description, then the system automatically creates a new device description and attaches it to
an existing APPN virtual controller description. If no controller description exists, a new APPN virtual controller
description is created. The choice of which APPN virtual

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

controller description to use to create the device on is
based on the VRTAUTODEV network attribute value.
This choice is also influenced by the existing number of
devices on each existing APPN virtual controller
description. In most cases, the controller that is selected
is the one with the fewest existing devices. The
VRTAUTODEV value is also used to limit the number of
boundary function sessions that are running through any
given QAPINTxxxx controller.
2. The association between the device descriptions (with
job information) and the controller descriptions representing connections to adjacent systems is no longer
accessible through the Work with Configuration Status
command. This situation occurs when the device
descriptions are no longer attached to those APPN
virtual controller descriptions. The Work with APPN
Status (WRKAPPNSTS) command is used to display
session activity that is actually occurring between the
local system and adjacent systems. For more information on the Work with APPN status command, refer to
“Working with APPN Status” on page 9-23.

|
|

Using Virtual Controllers to Bypass 254
Device Limit

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

AS/400 allows a maximum of 254 devices to be attached to
a controller description. In some environments, there may be
a requirement to access more than 254 different locations
(each represented by devices) through a single system. For
example, an AS/400 may be attached to a System/390,
which is connected to hundreds of systems that the local
AS/400 would like to communicate with (through
System/390). Without APPN virtual controller support, this
communication requires the definition of parallel transmission
groups (multiple controller descriptions) between the local
system and System/390. Using multiple real controller
descriptions can be costly in regards to both the line costs
and managing multiple connections. With APPN virtual controller support, you use one real controller description, but
attach hundreds of devices to multiple virtual controller
descriptions.
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Chapter 9. Working with APPN Status Commands
|
|
|
|

This chapter discusses two commands that are used to view
APPN status information. These commands are the Display
APPN Information (DSPAPPNINF) command and the Work
with APPN Status (WRKAPPNSTS) command.

|
|
|

 AS/400 APPN information can be used to help solve
problems, tailor your class-of-service descriptions, and
determine where locations are in your network.

|
|
|
|

APPN information is accessed either by selecting option
6 (Display APPN information) on the Network Management menu or by typing the Display APPN Information
(DSPAPPNINF) command and pressing F4 (Prompt).

|
|
|

 Work with APPN Status provides a view of the actual
work that occurs between the local system and adjacent
systems that are represented by controller descriptions.
The degree to which the information that is supplied by
APPN information is used depends on your needs. The following list provides the commonest uses of the available
information.
Network configuration information (*TOPOLOGY) Provides you with the information you can use to
tailor your class-of-service descriptions. It displays the characteristics of all the nodes and
links in your topology database.
The network topology information also displays
whether a link is active or inactive. This information may be useful in determining the cause of
network problems.
Directory function (*LCLNODE) This function is used to
determine what locations are known by the local
node. It shows locations that are configured on
the local node and locations that are found by
previous searches.

|
|
|
|
|
|
|

intermediate session. It also shows
the origin and destination of the
session, as well as additional information. DSPAPPNINF shows some
boundary function sessions that
traverse both an APPN and HPR
subnet.
Note: The Display APPN Information (DSPAPPNINF)
command will not display end-point sessions that do
not become completely established. For information
on how to perform problem analysis on sessions that
do not become established, see “Problem Analysis”
on page 1-2.

APPN Information Display
The Display APPN Information display is shown when you,
do one of the following:
 Select option 6 (Display APPN information) on the
Network Management menu
 Type the command DSPAPPNINF on a command line
and press F4 (Prompt).
The information to be displayed, printed, or stored depends
on the options you select. Additional options are displayed,
based on previous options that are selected.
| In Figure 9-1, the type of information (*SSN), session type
| (*INMSSN), and the output (*OUTFILE) that are selected
| show the following display:

à

Type choices, press Enter.
Type of information . . . .
Session type. . . . . . . .
Controller description. . .
Output. . . . . . . . . . .
File to receive output. . .
Library . . . . . . . . .
Output member options:
Member to receive output.
Replace or add records. .

Session function (*SSN)
End-point sessions This function can be useful
when a session problem occurs, or
when performance is unsatisfactory,
to determine the route that is taken
by a session. This function, when
used with the *TOPOLOGY function,
can assist you in identifying the
location of a problem in the network.
|
|
|
|
|
|
|
|
|
|
|

Intermediate sessions This function provides a
method to determine whether active
intermediate sessions are routed
through the local system. The Work
with APPN utility also provides this
function. You may, for example,
want to vary off a controller, but
need to know whether it is being
used for intermediate sessions. This
function shows which controller
descriptions are associated with an

 Copyright IBM Corp. 1997, 1998
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Display APPN Information (DSPAPPNINF)

F3=Exit F4=Prompt
F24=More keys

F5=Refresh

\SSN
\INMSSN
\ALL
\OUTFILE
APPNINMSSN
APPNLIB

\TOPOLOGY, \LCLNODE, \SSN
\ENDPNT, \INMSSN
Name, \ALL
\, \PRINT, \OUTFILE
Name
name, \LIBL, \CURLIB

\FIRST
\REPLACE

Name, \FIRST
\REPLACE, \ADD

F12=Cancel

á

Bottom
F13=How to use this display

ñ

Figure 9-1. Display APPN Information

You may display, print, or save information for the following
values:
Type of information

9-1

*TOPOLOGY Displays or prints all nodes in your
topology database along with their
characteristics. For each node, the
set of link destination nodes and the
characteristics of the connecting
links are also displayed.
*TOPOLOGY is the default.

parameter, and no job name is specified, a list of
the most recent APPC jobs that are using APPN
configurations and have run since the last initial
program load (IPL) of the system is displayed.
You may then select a job name from the displayed list.
The qualified job name consists of the following
fields:

*LCLNODE Displays or prints the contents of the
local directory. This includes the
local node and the names of all
locations in the node. In addition,
the directory includes the names of
all remote control points for which
there is information along with their
locations.
*SSN

Nodes

Displays or prints information about
sessions for which the local node is
a session end point. You may also
display or print information about
intermediate sessions.

*ACTIVE

Session type This prompt is displayed only if *SSN is specified as the type of information. It can be one of
the following values:
*ENDPNT

*INMSSN

Job

9-2

Specifies that information about sessions for which the local node is a
session end point is to be provided.
*ENDPNT is the default.
Specifies that information about
intermediate sessions and
APPN/HPR boundary function sessions being routed through the local
node is to be provided.

This prompt is displayed only if *ENDPNT is
specified for session type. Specify the qualified
name of the job for which session information is
to be provided. If * is specified for the OUTPUT

APPN Support V4R2

Number

Displays the number portion of the
job name.

*ALL

Specifies that only information about
nodes which have at least one
active link to a link destination is
provided.

*INACTIVE Specifies that only information about
nodes which have no active link to
link destinations is provided.

Displays the user portion of the job
name.

Controller description Specifies the controller description
name for which intermediate session information
is to be provided. This parameter value is only
valid if INFTYPE(*SSN) and
SSNTYPE(*INMSSN) are specified.

Specifies that information about all
nodes in the network is provided.
*ALL is the default.

To be considered active, the link
must have at least one logical connection (transmission group) with an
active status as viewed by both the
origin system and the link destination.

User

If you specify *PRINT or *OUTFILE for the
OUTPUT parameter, and you do not specify a
job name, the session information for all logged
jobs is printed or stored in a specified output file.

Specifies which set of nodes is displayed. This
parameter is valid only when
INFTYPE(*TOPOLOGY) is specified.
*ALL

|
|
|
|
|

Job name Displays the name portion of the job
name.

Specifies that intermediate session
information for all controllers is to be
provided. *ALL is the default.

controller description name Specify the name
of the controller description for
which intermediate session information is to be provided.
|
|
|
|
|
|
|

Note: If an APPN virtual controller
description name with the
prefix QAPINTxxxx is
entered, all the APPN/HPR
boundary function sessions
using the controllers are displayed.
Output

Specifies how output is to be handled. Valid
values are:
*

The requested data is shown on the
display station. This is the default.

*PRINT

The requested data is printed on a
designated printer.

*OUTFILE The requested data is stored in an
output file on the system.
File to receive output Specify the name of the file that is to
receive the APPN information. If this file does
not already exist, a new file, with the specified
name, will be created. This parameter is only
displayed when *OUTFILE is specified for the
OUTPUT parameter.
Library

Specify the name of the library that
contains the file. The library name
can be one of the following values:

*LIBL

*CURLIB

Specifies that the library
list is to be searched for
the output file. *LIBL is
the default value.

Display Topology Information
The following display is shown when *TOPOLOGY is specified for the type of information on the APPN Information
display. It displays the list of all nodes in the topology database along with their characteristics. You may display all the
nodes that areattached by a link to a displayed node by
selecting option 5 (Display link destination nodes), and
pressing the Enter key.

Specifies that the output
file is stored in the
current library.

library name Specifies the name of
the library in which the
output file is stored.
Four DDS 1 record formats are defined for output
file processing when you specify OUTPUT
(*OUTFILE). The formats correspond to the four
types of APPN data that can be retrieved:
 Topology

Note: You can also use application program interfaces
(APIs) as another method to collect APPN topology
information. See the System API Reference for more
information about APPN topology APIs.
| If the local node is an end node, only the local node is
| shown on the Display Nodes display (see Figure 9-2).

 Directory
 Intermediate sessions
 End-point sessions
Although several members can be saved in an
output database file, only one type of data can
be saved per file. For the record formats for the
four types of data, see Appendix D.
Member to receive output Specifies the name of the
member to receive output. This prompt is only
displayed if *OUTFILE is specified for the
OUTPUT parameter. Valid values are:
*FIRST

Specifies that APPN data is stored
in the first member of the specified
output file. The member name is the
same as the file name. *FIRST is
the default.

member name Specify the name of the output
member into which the APPN data
is stored.
The data can replace existing data
or be added to an existing member.
*REPLACE If the member exists,
the old information is
cleared, and the new
information is added.
*REPLACE is the
default.
*ADD

If a member exists, the
new information is
added to the end of the
existing member.

The displays that follow are shown if * is specified for the
OUTPUT prompt. The requested data is displayed on the
display station.

1

|
|
|
|
|
|
|
|
|
|
|
|
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System:
Position to . . . . . . . .
Network ID . . . . . . . .

SYSNAME1

Control point

Type options, press Enter.
5=Display link destination nodes
Opt

|
|
|
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SYSNAME1
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Routing
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F3=Exit
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Figure 9-2. Display Nodes

Field definitions:
Position to Specify all or part of the control-point name at
which to start the list of control-point names.
Control point Displays the control-point names of all the
nodes in the topology database.
Network ID Displays the network identifier (ID) associated
with the control-point name.
Note: A network node that has a different
network ID than the local system network
ID is a network node that connects two
adjacent APPN networks. In this case,
routing congestion, route addition resistance, and valid routing information do not
have meaning because they apply to
single routes. The route selection

Data description specifications (DDS) describe a database or device file that is entered into the system in a fixed form. The description is
then used to create files.
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process builds two separate routes
between two APPN networks. Therefore,
the route that is going through the
network node and connecting the two
networks is not a single route.
Node Type Indicates whether the node is a network node
(*NN), an end node (*EN), or a virtual node
(*VN).
Routing Congestion Can be one of the following values:
HIGH

Indicates that this node is congested
with intermediate session traffic.

LOW

Indicates that this node is not congested with intermediate session
traffic.

This field applies to network nodes and virtual
nodes; no value is displayed for end nodes.
Valid Routing Information Indicates with a Yes or No
whether the routing information for this control
point is valid. If a NO is indicated for a control
point, this means that the control point is not
used for routing. This field applies to network
nodes and virtual nodes; no value is displayed
for end nodes.
Note: If a system in the APPN network was a
network node at one time, but has
changed to an end node, then some
nodes in the network may indicate that
the routing information for this control
point is not valid. This simply means that
the other nodes in the network will not
use the end node for intermediate
session routing purposes. In Figure 9-2,
SYSNAME1 could be an example of this
occurrence.
Route Addition Resistance Displays a value from 0 through
255 that indicates the relative desirability of
using this node in a route. The lower the value,
the more desirable this node is for intermediate
routing. This field applies to network nodes and
virtual nodes; no value is displayed for end
nodes.
|
|
|
|
|
|
|
|

When option 5 (Display link destination nodes), is selected
on the Display Nodes display, the Display Link Destination
Nodes display is shown. It displays the list of all nodes that
are attached to a link to the selected node, and also displays
certain characteristics of the links. You may display additional
characteristics of a displayed link by selecting option 5
(Display link characteristics), and pressing the Enter key (see
Figure 9-3).

9-4
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|
|
|
|
|
|
|
|
|
|
|
|
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|
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Figure 9-3. Display Link Destination Nodes

Field definitions:
Origin control point Displays the control-point name of the
node that is selected on the Display Nodes
display for which the link destinations are to be
displayed.
Origin network ID Displays the network ID of the node that
is selected on the Display Nodes display for
which the link destinations are to be displayed.
Position to Specify all or part of the control point name at
which to start the list of control-point names.
Control Point Displays the control-point names of the nodes
that are attached by a link to the selected node.
Network ID Displays the network identifier (ID) associated
with the control-point name.
TG Number Displays the transmission group (TG) number
that identifies a logical connection on this link.
Link Active Indicates that whether the local system views
this link is active.
To be considered active, the link must have at
least one logical connection (transmission group)
with an active status as viewed by both the
origin system and the link destination.
Disconnect in Process Indicates whether the link is being
disconnected.
Valid Routing Information Indicates whether the routing
information for this link is valid. If NO is indicated
for a link, this means that the link is not used for
routing.
Note: When you display the status of the links that connect
network nodes, you may find some inconsistencies.
For example, the link destination nodes that are
requested for SYSNAME3 (your system node) on
Figure 9-2 on page 9-3. Figure 9-3 shows the list of
all nodes that are attached by link to SYSNAME3. On
Figure 9-3, the link between SYSNAME3 (the origin
control point) and SYSNAME4 is shown as active

|
|
|
|
|
|

(Yes). If the link between SYSNAME3 and
SYSNAME4 goes down, a display of link destination
nodes using SYSNAME3 as the origin control point
would show a link active status of No. However, if
you were to request, on your system, the link destination nodes using SYSNAME4 as the origin control
point, the status of the link from SYSNAME4 to
SYSNAME3 may still show a link active status of
Yes.

|
|
|
|
|
|
|
|
|
|
|
|

This situation is caused by the inability of control point
SYSNAME3 to update the status information at control point
SYSNAME4 because there is no alternative route from
SYSNAME3 to SYSNAME4. If alternative routing is available,
a topology database update is sent to SYSNAME4, and the
link-active status is accurate.

|
|
|

If inconsistencies do occur, you should assume that the
values that are shown when your system is the origin control
point (SYSNAME3 in this example) are accurate.
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

If you selected option 5 (Display link characteristics) on the
Display Link Destination Nodes display, the Display Link
Characteristics display is shown (see Figure 9-4). It displays
additional characteristics of the selected link.
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Link origin network ID . . .
Link destination control point
Link destination network ID .
Controller . . . . . . . . . .

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

:
:
:
:
:

Link speed . . . . .
Cost per connect time
Cost per byte . . . .
Security . . . . . .

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

:
:
:
:

Propagation delay
User defined:
1 . . . . . . .
2 . . . . . . .
3 . . . . . . .

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

System:
SYSNAME3
NETSNA
SYSNAME1
APPN

SYSNAME1

\LAN

. . . . . . . . . . . . . . . . . . :
. . . . . . . . . . . . . . . . . . :
. . . . . . . . . . . . . . . . . . :

128
128
128
More...

F6=Print information

F12=Cancel
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| Figure 9-4 (Part 1 of 2). Display Link Characteristics

Link origin control point . . .
Link origin network ID . . .
Link destination control point
Link destination network ID .
Controller . . . . . . . . . .
Signalling information (hex)

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

:
:
:
:
:

System:
SYSNAME3
NETSNA
SYSNAME1
APPN

SYSNAME1

. . . . . . . . . . . . :

HPR support . . . . . . . . . . . . . . . . . . . . . :
HPR transport tower capable partner . . . . . . . . . :
ANR label (hex) . . . . . . . . . . . . . . . . . . . :

\NO
\NO

Bottom
Press Enter to continue.
F3=Exit

F6=Print information

F12=Cancel
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Figure 9-4 (Part 2 of 2). Display Link Characteristics

Field definitions:
Link origin control point Displays the control-point name of
the node at the origin of the link.
Link origin network ID Displays the network ID of the node
at the origin of the link.
Link destination control point Displays the control-point
name of the node at the destination of the link.
Link destination network ID Displays the network ID of the
node at the destination of the link.

Link speed Displays the speed of the link in bits per second.

Press Enter to continue.
F3=Exit

ð

Display Link Characteristics

Controller description Displays the name of the controller
description object that is associated with this
link. This field is left blank if your system is not
the link origin, or link destination, or the controller description has been deleted.

16M
ð
ð
\NONSECURE

. . . . . . . . . . . . . . . . . . :

|
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Cost per connect time Displays a value from 0 through 255
that represents the relative cost of connection for
this link.
Cost per byte Displays a value from 0 through 255 that
represents the relative cost per byte of sending
and receiving data on this link.
Security

Displays the security level of the link.
 *NONSECURE: Unsecure
 *PKTSWTNET: Packet-switched network
 *UNDGRDCBL: Underground cable
 *SECURECND: Secure conduit
 *GUARDCND: Guarded conduit
 *ENCRYPTED: Encrypted conduit
 *MAX: Guarded conduit, that is protected
against physical and radiation tapping

Propagation delay Displays the level of propagation delay
for this link.
 *MIN: Negligible
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 *LAN: Local area network

Position to Specify all or part of the location name at which
to start the list of location names.

 *TELEPHONE: Terrestrial

Location

 *PKTSWTNET: Packet-switched network
 *SATELLITE: Satellite

Displays the names of all the locations that
resides in the local node.

Type of entry Can be one of the following:

 *MAX: Long

Home

This location name was configured
in the APPN local location list in the
local system.

Cached

This location was configured as
either the control-point name or as
the default local location name in
the local system, using the
CHGNETA command.

User- defined (1,2,3) Each field displays a value from 0
through 255 as defined by the user.
Signaling information Contains the data link control signaling information that is needed to be accessed
through a virtual node.
| HPR support Indicates whether the local system considers
|
the controller capable of running HPR (high|
performance routing).
| HPR transport tower capable partner Displays whetherthe
|
partner node is HPR tower RTP capable.
| ANR label (hex) Displays the automatic network routing
|
(ANR) label that is associated with the outbound
|
data of the adjacent partner node. You must
|
select the local node from the Display Nodes
|
display to see the ANR label.
|
|

This field is left blank if the partner node is not
physically adjacent to the local node.

The following display is shown when F11 (Display remote
control points) is pressed from the Display Local Locations
display. It displays the names of all remote control points for
which information exists in the local directory.
| You may select option 5 (Display locations) for a selected
| control point. Type your options and press the Enter key
| (see Figure 9-6).
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Display Remote Control Points
System:
Local control point . . . . . . . . . . :
Local network ID . . . . . . . . . . . :

Display Location Information
|
|
|
|

The following display is shown when *LCLNODE is specified
for the type of information on the Display APPN Information
display. It displays the local network node and the names of
all locations that reside in that node (see Figure 9-5).

|
|
|
|
|
|
|
|
|
|
|

à

System:

Position to

. . . . .

Location
LOC1
LOC2
LOC3
LOC377

Type of Entry
Home
Home
Home
Cached

SYSNAME1
SYSNAME2

________
Control point
________

Type options, press Enter.
5=Display locations
Opt
_
_
_
_
_
5
_
_

ð

Display Local Locations
Local control point . . . . . . . . . . :
Local network ID . . . . . . . . . . . :

Position to . . . . . . . .
Network ID . . . . . . . .

SYSNAME1

SYSNAME1

Control Point
PCRCHð1
PCRCHð2
SYSNAME3
SYSNAME1
RCHAS338
SYSNAME4
RCHAS796
RCHASðð1

Network ID
PCNET
PCNET
RCHNET
RCHNET
RCHNET
RCHNET
RCHNET
NEWNET

Node Type
\EN
\EN
\NN
\NN
\EN
\VN
\NN
\NN
Bottom

SYSNAME1
SYSNAME2

F3=Exit

F5=Refresh

F6=Print information

F12=Cancel

________

á

ñ

Figure 9-6. Display Remote Control Points

Field definitions:
|
|
|
|
|

Bottom
Press Enter to continue.
F3=Exit
F5=Refresh
F6=Print information
F11=Display remote control points
F12=Cancel

á
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Figure 9-5. Display Local Locations

Field definitions:
Local control point Displays the control-point name of the
local node.
Local network ID Displays the network ID of the local node.
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Local control point Displays the control-point name of the
local node. This is the name that was displayed
for the Control point prompt of the Display Local
Locations display.
Local network ID Displays the network ID of the local node.
This is the same ID that is displayed for the
Network ID prompt of the Display Local
Locations display.
Position to Specify all or part of the control-point name at
which to start the list of control-point names.
Control Point Displays the control-point names of all remote
control points for which information exists in the
local directory.

Network ID Displays the network ID associated with the
control-point name.

Type of Entry This prompt is only displayed if you press the
F11 (Sort by type of entry) function key. It can
be one of the following values:

Node Type Node type can be one of the following values:

|
|
|
|
|

|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

The node is a network node

*EN

The node is an end node

1=Home
2=Registered
3=Cached
When the Sort by type of entry option is active,
you may specify the type of location for the Position to function.

The following display is shown when option 5 (Display
locations) is specified for one or more of the control points on
the Display Remote Control Points display. It displays the
names and entry type of the locations that reside in the
selected control point (see Figure 9-7).

à
Position to . . . . . . . .
Network ID . . . . . . . .
Location
LOC11ð
LOC338
LOC377
LOC536A
LOC536B
LOC536C
LOC536D
LOC536E

Location

System:
SYSNAME3
SYSNAME2

Type of Entry It can be one of the following values:

SYSNAME1

Home

________
Location
________

Network ID
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2

Bottom
Press Enter to continue.
F6=Print information

F11=Sort by type of entry

Cached

á
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Display Locations
Remote control point . . . . . . . . . . . . . . :
Remote control point network ID . . . . . . . :
Position to . . . . . . . .
Network ID . . . . . . . .
Type of entry . . . . . .
Location
LOC536A
LOC536B
LOC536C
LOC536D
LOC536E
LOC338
LOC11ð
LOC377

Network ID
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2

System:
SYSNAME3
SYSNAME2

SYSNAME1

The following display is shown when *SSN is specified for
the type of information on the Display APPN Information
display and the following occurs:

________
Location
________
1
1=Home, 2=Registered, 3=Cached
Type of Entry
Home
Home
Home
Home
Home
Registered
Cached
Cached

 *ENDPNT is specified for the session type
 No job name was specified.
It displays the list of the most recent APPC jobs that are
using APPN configurations and have run since the most
recent system initial program load (IPL). You may select
option 5 (Display session PCIDs) to display the procedure
correlation identifiers (PCIDs) that associated with the
selected job name (see Figure 9-8).

Press Enter to continue.
F6=Print information

Indicates that this location was previously found through the search
process or was dynamically added.

Display End-Point Session Information

Bottom
F3=Exit
F5=Refresh
F12=Cancel

Indicates that this location name
was configured in the APPN remote
location list in the local system.

Registered Indicates that an end node has registered its local location with the
network node server. If the CP-CP
session between the registering end
node and serving network node
ends, this location is deleted from
the local directory.

Type of Entry
Cached
Registered
Cached
Home
Home
Home
Home
Home

F3=Exit
F5=Refresh
F12=Cancel

Displays the names of the locations that reside
in the selected control point.

Network ID Specifies the network ID associated with the
location in the selected control point.

ð

Display Locations
Remote control point . . . . . . . . . . . . . . :
Remote control point network ID . . . . . . . :

|
|
|
|
|
|
|
|
|
|
|
|
|
|

*NN

F11=Sort by location
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Figure 9-7. Display Locations

Field definitions:
Remote control point Displays the control-point name of the
control point for which the location names are
displayed.
Remote control point network ID Displays the network ID
of the control point that is selected on the
Display Remote Control Points display for which
the location names are to be displayed.
Position to Specify the location name at which to start the
list of location names.

|
|
|
|
|
|
|
|
|
|
|
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Display APPN Jobs
System:

SYSNAME2

Type options, press Enter.
5=Display session PCIDs
Opt
5
_
_
_
_

Job
WS12ðð
SYSNAME3
SYSNAME3
DSPð6
WS22ð1

User
PGMR1
QSNADS
QSNADS
JDOE
PGMR4

Number
ð28434
ð2843ð
ð28429
ð28386
ð28322

Figure 9-8. Display APPN Jobs

Field definitions:
Job

Displays the name portion of the job name.
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User

Displays the user portion of the job name.

Number

Displays the number portion of the job name.

Number

Displays the number portion of the job name.

PCID

Displays the list of PCIDs that identify the sessions that are associated with the selected job.
These PCIDs are assigned by the system and
cannot be changed.

| The following display is shown when the one of the following
| occurs:
|

 Option 5 (Display session PCIDs) is specified for one

|

 More job names on the Display APPN Jobs display

Control point Displays the control-point name of the node
that created this PCID.

|
|

 When a job name is specified for the job name parameter on the Display APPN Information display.

Network ID Displays the network identifier of the node that
created this PCID.

|
|
|
|

The list of fully qualified procedure correlation identifiers
(PCIDs) that is associated with the selected job name is presented, including the associated network ID and control-point
name (see Figure 9-9).

|
|
|
|

à
WS12ðð

User:

PGMR1

Number:

|
|

Type options, press Enter.
5=Display route
8=Display formatted BIND

|
|
|
|
|
|
|

Opt
_
5
_
_
_

|
|
|
|

Control
Point
SYSNAME4
SYSNAME1
SYSNAME4
SYSNAME1
SYSNAME1

PCID
F1D7566AðA24EðB3
F1D7566AðA24EðAE
F1D7566AðA24EðAA
F1D7566AðA24EðA6
F1D7566AðA24EðA2

System:
ð28434

Status

Indicates the status of the session. This can be
one of the following values:

SYSNAME1

Mode
#INTER
BLANK
#BATCH
BLANK
BLANK

Status
Active
Active
Failed
Ended
Ended

F5=Refresh
F6=Print information
F23=More options

F12=Cancel

WS12ðð

User:

PGMR1

Number:

|
|
|

Type options, press Enter.
1ð=Display PIUs
11=Display pacing information
12=Display start/end time...

|
|
|
|
|
|
|

Opt
_
5
_
_
_

|
|
|

F3=Exit
F18=Bottom

|

PCID
F1D7566AðA24EðB3
F1D7566AðA24EðAE
F1D7566AðA24EðAA
F1D7566AðA24EðA6
F1D7566AðA24EðA2

Control
Point
SYSNAME4
SYSNAME1
SYSNAME4
SYSNAME1
SYSNAME1

Network
ID
SYSNAME1
SYSNAME1
SYSNAME1
SYSNAME1
SYSNAME1

Mode
#INTER
BLANK
#BATCH
BLANK
BLANK

Displays any error data associated with this
session. If present, the data consists of the
sense code from a negative response to a BIND
or the hex format of an UNBIND with the sense
code extracted. This option is valid only if the
session ended with an error (the value for Status
field is Failed).

10

Displays the last ten PIUs sent or received on
this session. The PIUs displayed consist of the
TH, RH (if it exists), and first six bytes of the RU
(if it exists).

11

Displays the current pacing values associated
with this session.

12

Displays the date and time that this session was
started, and also the end date and time if the
session has ended (normally or due to an error).

SYSNAME1

Status
Active
Active
Failed
Ended
Ended

Bottom
F5=Refresh
F6=Print information
F23=More options

F12=Cancel

ñ

Figure 9-9 (Part 2 of 2). Display Session PCIDs

Field definitions:
Job

Displays the name portion of the job name.

User

Displays the user portion of the job name.
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Options 10 and 11 are valid only for active sessions and the
last five failed sessions. A message is issued if one of these
options is specified, and the requested data is not available
for the selected session.

F17=Top

á
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The session ended due to an error.

9

ð

Display Session PCIDs
Job:

Failed

Displays the BIND command that activated the
session that is identified by this PCID.

ñ

System:
ð28434

The session ended normally.

8

F17=Top

á

à

Ended

Displays the route over which the data that is
associated with this PCID that is transmitted.

Figure 9-9 (Part 1 of 2). Display Session PCIDs

|
|
|
|

The session is active.

5

Bottom
F3=Exit
F18=Bottom

Active

You may select the following options from the Display
Session PCIDs display.

9=Display error data...

Network
ID
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2
SYSNAME2

Displays the mode name associated with this
PCID.

ð

Display Session PCIDs
Job:

Mode

Note: The job names and associated session PCIDs are
accessed from an internal table to which they have
been logged. This table holds a maximum of 200
entries. If this number is exceeded, the table will
wrap, with the oldest entry being replaced by each
new entry. This means that the sum of the session
PCIDs for all jobs will not exceed 200. If the most
recent 200 sessions are associated with the same job
name, only one job name would be shown on the
Display APPN Jobs display.

|
|
|
|
|
|
|

The display shown in Figure 9-10 on page 9-9 appears
when option 5 (Display route) is specified for one or more
PCIDs on the Display Session PCIDs display. It presents a
formatted version of the route selection control vector
(RSCV) that is contained in the BIND command that is associated with the session that is identified by the selected
PCID.

à

ð

Display Route
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :
Hop
1

Control
Point
SYSNAME4

Network
ID
SYSNAME2

SYSNAME1

ries, only the route up to the connecting
network node of the adjacent network is
displayed. This is because complete
routing information is not shared between
two separate APPN networks.
|
|
|
|
|

The display in Figure 9-11 appears when option 8 (Display
formatted BIND) is specified for one or more PCIDs on the
Display Session PCIDs display. It displays a formatted view
of the BIND command that activated the session that is associated with the selected PCID.

F1D7566AðA24EðAE
SYSNAME1
SYSNAME2

à

TG
Number
21

System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :
BIND type . . . . . . . .
FM profile (hex) . . . . .
TS profile (hex) . . . . .
FM usage (hex):
Primary protocols . . .
Secondary protocols . .
Common protocols . . . .
TS usage (hex) . . . . . .
PS profile (hex) . . . . .
PS usage (hex) . . . . . .
Cryptography options (hex)

Bottom
Press Enter to continue.
F3=Exit

F6=Print information

F12=Cancel

á
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Control point (first) Displays the source control-point name
associated with this PCID (that are also shown
on the Display Session PCIDs display).
Network ID (first) Displays the network ID associated with
this PCID (that are also shown on the Display
Session PCIDs display).
Hop

Indicates a particular step along the route that is
taken by the session to the session destination
node.

Control Point (second) Displays the control-point name of
the node that is the destination of this hop.
Network ID (second) Displays the network ID of the node
that is the destination of this hop.
TG Number Displays the transmission group (TG) number
over which the session is routed.

Negotiable
13
ð7

.
.
.
.
.
.
.

Bð
Bð
51B3
ð383888883ð3
ð6
ð2ðððððððððððððð9ð23ðð
ðð

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

:
:
:
:
:
:
:

More...
F3=Exit
F6=Print information
F11=Display unformatted BIND
F15=Display details
F16=Display route

F12=Cancel

á

Field definitions:
Displays the PCID identifying the session with
which this route is associated. This is the PCID
that was selected on the Display Session PCIDs
display.

F1D7566AðA24EðAE
SYSNAME1
SYSNAME2

. . . . . . . . :
. . . . . . . . :
. . . . . . . . :
.
.
.
.
.
.
.

SYSNAME1

Press Enter to continue.

Figure 9-10. Display Route

PCID

ð

Display Formatted BIND

ñ

Figure 9-11 (Part 1 of 3). Display Formatted BIND

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Display Formatted BIND
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :

F1D7566AðA24EðAE
SYSNAME1
SYSNAME2

Primary NS LU name:
LU name . . . . . . . . . . . . . . . . :
Network ID . . . . . . . . . . . . . . . :
User data fields:
Unformatted data (hex) . . . . . . . . . :
Mode name . . . . . . . .
Session instance ID (hex)
PLU network name:
LU name . . . . . . . .
Network ID . . . . . . .

SYSNAME1

SYSNAME1
SYSNAME2

. . . . . . . :
. . . . . . . :

BLANK
ððE61CB3CD4ðððA3

. . . . . . . :
. . . . . . . :

SYSNAME1
SYSNAME2
More...

Press Enter to continue.
F3=Exit
F6=Print information
F11=Display unformatted BIND
F15=Display details
F16=Display route

F12=Cancel
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Figure 9-11 (Part 2 of 3). Display Formatted BIND

Note: For sessions that cross network bounda-
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Display Formatted BIND
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :
SLU network name:
LU name . . . . . .
Network ID . . . . .
Random data (hex) . .
Enciphered data (hex)
URC (hex) . . . . . . .
Secondary NS LU name:
LU name . . . . . . .
Network ID . . . . . .
Transmission priority .
Class of service . . . .

SYSNAME1

F1D7566AðA24EðAE
SYSNAME1
SYSNAME2

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

:
:
:
:
:

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

:
:
:
:

 Primary protocols, as they apply to the
primary logical unit (LU)
 Secondary protocols, as they apply to the
secondary logical unit

SYSNAME3
SYSNAME2
Medium
#CONNECT
Bottom

Press Enter to continue.
F3=Exit
F6=Print information
F11=Display unformatted BIND
F15=Display details
F16=Display route

F12=Cancel
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Figure 9-11 (Part 3 of 3). Display Formatted BIND

The SNA Format and Protocol Reference Manual: Architecture Logic for LU Type 6.2 contains detailed descriptions for
the fields on this display.
Field definitions:
PCID

Displays the PCID identifying the session that
isstarted by this BIND.

Network ID The Network ID associated with this procedure
correlation identifier (PCID).
Control point The control-point name associated with this
procedure correlation identifier (PCID).
BIND type The type of BIND request used to activate this
session. The type is always specified as negotiable.
FM profile (hex) Some of the session protocols, for
example, for request and response control
modes, brackets, 2 and pacing, are selected at
session activation. Specific combinations of
these protocol options are known as profiles.
The profiles that refer to data flow control and
function management data services options are
called function management profiles. The function management profiles are specified at the
time of session activation through parameters in
the BIND request and response.
TS profile (hex)
The profiles that refer to transmission control
options are called transmission services profiles.
The transmission services profiles are specified
at the time of session activation through parameters in the BIND request and response.

2

FM Usage Function management (FM) usage includes the
following sequencing rules for requests and
responses used for managing the network, transferring data, and synchronizing the states of
network components:

 Common protocols, as they apply to those
rules that affect both the primary logical unit
and the secondary logical unit
TS usage (hex) The transmission services usage field
describes the use of the transmission services
profile for LU-to-LU sessions to type 2.1 nodes.
If the transmission services usage field in BIND
specifies a value for a parameter, that value is
used unless it conflicts with a value specified by
the transmission services profile. The transmission services profile overrides the transmission services usage field.
PS profile (hex)
The profiles that refer to presentation services
options are called presentation services profiles.
PS is the component of the logical unit with
which transaction programs interact directly. The
presentation services profiles are specified at the
time of session activation through parameters in
the BIND request and response.
PS usage (hex) The presentations services (PS) usage field
describes the level of support that is provided by
the LU type 6 LU.
Cryptography options (hex) This field specifies whether
session-level mandatory cryptography is supported for the session, and if so, the
cryptography options to be used.
Primary NS LU name The primary network services logical
unit name is identified by the following:
 LU name that specifies the name of the
primary LU for the session.
 Network ID that specifies the primary
network ID.
Unformatted data (hex) Unformatted data is one of the
structured subfields of the user data field. Each
subfield starts with a one-byte binary length field
and is identified by a subfield number in the following byte. The length does not include the
length byte itself. When more than one subfield
is included, they appear in ascending order by
subfield number.

In SNA, brackets are one or more chains of request units and their responses, representing a complete transaction, exchanged between two
LU half-sessions.
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The unformatted data subfield shows installationspecified data and that is identified as X'00'.

Transmission priority Transmission priority is one of
several transmission characteristics of the logical
links within a transmission group or a connection
network. These characteristics identify important
attributes and values that are used to choose an
appropriate route to transmit data.

Mode Name
The mode name subfield specifies the type of
service required for the session and is identified
as X'02'.

Transmission priority specifies the relative importance of this data for this transmission group in
relationship to the other data in the network.
Values are low, medium, or high.

Session instance ID (hex) The session instance identifier
subfield is used to uniquely identify the session
from among multiple sessions between the
primary LU and the secondary LU and is identified as X'03'.

Class of service The class of service specifies the transmission characteristics that are used when determining a route through the network to connect
the session end points of a session. Multiple
modes can refer to the same class-of-service
definition.

PLU network name The primary LU name allows the
primary LU to identify itself to the secondary LU
and is identified as X'04'.
The following fields identify the primary LU
network name:
 LU name
 Primary LU network ID
SLU network name The secondary LU network name allows
the secondary LU to identify itself to the primary
LU and is identified as X'05'.
The following fields identify the secondary LU
network name:
 LU name
 Secondary LU network ID
Random data (hex) The random data subfield is used when
LU-LU verification is active and is identified as
X'11'.
Enciphered data (hex) The enciphered data subfield is
present in the BIND response when sessionlevel security verification is in effect. This subfield contains the enciphered version of the clear
data that is received in BIND and is identified as
X'12'.
URC (hex) This field specifies the user request correlation
value for the session when the secondary LU initiates the session. The secondary LU uses the
user request correlation value to correlate the
BIND with the INIT-SELF it sent. When the secondary LU does not initiate the session, the
primary LU omits the user request correlation
value from the BIND. The primary LU omits the
user request correlation by specifying 0 for the
length of the user request correlation.
This field applies to host environments only.
Secondary NS LU name The secondary network services
logical unit name is identified by the following:
 LU name that specifies the secondary LU
name.
 Network ID that specifies the secondary LU
network ID.

|
|
|
|
|

The display in Figure 9-12 appears when F11 (Display unformatted BIND) is pressed on the Display Formatted BIND
display. It displays the hexadecimal form of the BIND
command that activated the session associated with the
selected PCID.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

à

|

ð

Display Unformatted BIND
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :

SYSNAME1

F1D7566AðA24EðAE
SYSNAME1
SYSNAME2

------------------BIND (hex)------------------31ðð13ð7
BðBð51B3
ð3838888
83ð3ð6ð2
ðððððððð
ðððððð9ð
23ðððððF
D9C3C8D5
C5E34BD9
C3C8C1E2
F3F7F726
ððð9ð24ð
4ð4ð4ð4ð
4ð4ð4ðð9
ð3ððE61C
B3CD4ððð
A31ðð4D9
C3C8D5C5
E34BD9C3
C8C1E2F3
F7F7ðððF
D9C3C8D5
C5E34BD9
C3C8C1E2
F5F3F66ð
18F1D756
6AðA24Eð
AEðFD9C3
C8D5C5E3
4BD9C3C8
C1E2F3F7
F72CðAð1
ð87BC3D6
D5D5C5C3
E32B18ð1
ð1164614
8ð15ðFD9
C3C8D5C5
E34BD9C3
C8C1E2F5
F3F6
Bottom
Press Enter to continue.
F3=Exit

F6=Print information

F11=Display formatted BIND

F12=Cancel
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Figure 9-12. Display Unformatted BIND

Field definitions:
PCID

Displays the PCID identifying the session that
was activated by this BIND command. This is
the PCID that was selected on the Display
Session PCIDs display.

Control point Displays the control-point name associated
with this PCID (that are also shown on the
Display Session PCIDs display).
Network ID Displays the network ID associated with this
PCID (also shown on the PCID display).
BIND (hex) Displays the hexadecimal format of the BIND
command that activated the session that is associated with this PCID. This includes the route
selection control vector that describes the route
over which data for this session is being sent.
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The BIND command can be up to 512 bytes
(1024 screen characters) in length. You may
refer to IBM SNA Formats, for additional information about the BIND layout.
|
|
|
|
|

The display in Figure 9-13 appears when the cursor that is
positioned on the FM Usage field on the Display Formatted
BIND display and the F15 (Display details) key is pressed. It
provides the bit-level field definitions within the FM Usage
field of the BIND.

|
|
|
|
|
|
|
|
|
|
|
|
|

à

System:
Primary protocols:
RU chaining . . . .
Request mode . . .
Chain response . .
Send end bracket .
Secondary protocols:
RU chaining . . . .
Request mode . . .
Chain response . .
Send end bracket .

|
|
|
|

ð

Display FM Usage
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.
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Multiple chains
Immediate
Definite or exception
No

.
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.
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.
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.
.
.
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.
.
.
.

.
.
.
.

:
:
:
:

Multiple chains
Immediate
Definite or exception
No

SYSNAME1

More...
Press Enter to continue.
F3=Exit

F6=Print information
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à

System:

|
|
|
|

ð

Display FM Usage
Common protocols:
Whole BIUs required
FM header usage . .
Brackets usage . .
Bracket termination
Alternate code set
BIND queuing . . .
Normal flow mode .
Recovery owner . .
Contention winner .
Alternate code ID .
Control vectors . .
HDX-FF reset states

.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
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.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.

:
:
:
:
:
:
:
:
:
:
:
:

SYSNAME1

No
FM headers allowed
Used, reset INB
Conditional
Not used
Allowed
HDX flip-flop
Symmetric
Primary
Included
Primary send

Bottom
Press Enter to continue.
F3=Exit

F6=Print information

F12=Cancel
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Figure 9-13 (Part 2 of 2). Display FM Usage

The SNA Format and Protocol Reference Manual: Architecture Logic for LU Type 6.2 contains detailed descriptions for
the fields on this display.
Field definitions:
Primary protocols:
RU chaining The primary logical unit (LU) protocols for the
RU chaining specifies the primary LU's use of
chains that it sends to the secondary LU. Mul-
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Request mode The request control mode specifies the
primary LU's protocol for sending chains.
Immediate-request mode is the only protocol that
is defined for LU 6.2. The primary LU waits for a
response to a definite-response chain before it
sends another chain.
Chain response The chain response specifies the primary
LU's protocol for requesting responses to chains.
Definite or exception response requested is the
only protocol defined. A chain that indicates a
definite-response requested requires a response
from the secondary LU; the response can be
positive or negative. A chain indicating an
exception-response requested requires a
response from the secondary LU only when the
response is negative. A positive response is not
returned.
Send end bracket This field specifies that the primary LU
does not send end bracket (EB) chains.

F12=Cancel

Figure 9-13 (Part 1 of 2). Display FM Usage

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

tiple RU chains is the only use that is defined for
LU 6.2. Chains can consist of one or more RUs.
The maximum size RU that the primary LU
sends and the verbs that the transaction
program issues to the primary LU determine the
number of RUs that make up the chain.

Secondary protocols:
RU chaining The secondary logical unit (LU) protocols for
the RU chaining specifies the secondary LU's
use of chains that it sends to the primary LU.
Multiple RU chains is the only use that is defined
for LU 6.2. Chains can consist of one or more
RUs. The maximum size RU that the secondary
LU sends and the verbs that the transaction
program issues to the secondary LU determine
the number of RUs that make up the chain.
Request mode The request control mode specifies the secondary LU's protocol for sending chains.
Immediate-request mode is the only protocol
defined for LU 6.2. The secondary LU waits for a
response to a definite-response chain before it
sends another chain.
Chain response The chain response specifies the secondary LU's protocol for requesting responses to
chains. A definite-response requested or an
exception-response requested is the only protocol defined. A chain indicating a definiteresponse requested requires a response from
the primary LU; the response can be positive or
negative. A chain indicating an exceptionresponse requested requires a response from
the primary LU only when the response is negative. A positive response is not returned.
Send end bracket This field specifies that the secondary LU
does not send end bracket (EB) chains.
Common protocols:

Whole BIUs required This field specifies whether receiving
segmented basic information units (BIUs) on the
session is supported by the logical unit. Support
for session-level segmenting of BIUs depends on
the implementation. When both the primary LU
and the secondary LU specify in the BIND
request and the BIND response that they
support session segmenting, then the RUs can
be segmented on the session. Otherwise, segmenting of RUs does not occur.

Alternate code ID This field identifies the alternate code.
Control vectors A control vector is a common structured
subfield of an SNA RU that is used to pass additional information relative to the associated RU.
This field indicates whether control vectors are
added to the BIND.
HDX-FF reset states The logical unit normally allows transaction programs to exchange data in only one
direction at a time; one sends and the other
receives until the sending transaction program
gives up the right to send. This exchange of data
is called the half-duplex flip-flop.

FM header usage This field specifies that the function management (FM) headers are used on the session.
Brackets usage This field specifies that brackets are used
on the session and that the bracket reset state
for the session is in-bracket (INB); that is, the
session is in the in-bracket state following successful activation.
Bracket termination This field specifies that conditional termination is used on the session. The sender of
the end-bracket chain determines whether the
bracket is to end conditionally or unconditionally.
If conditional, the receiver is allowed to reject the
end-bracket chain and thereby keep the session
in the in-bracket state.
Alternate code set This field indicates whether the alternate
code set is used.
BIND queuing This field specifies whether the logical unit is
allowed to queue or hold the BIND response for
an indefinite period.
Normal flow mode This field specifies that the send and
receive protocol for the function management
data requests on the normal flow is half-duplex
flip-flop.
Recovery owner This field specifies the responsibility for
recovery from an error within the session. Symmetric recovery is the only value defined for LU
6.2. The sender of a negative response is
responsible for recovery, regardless of whether
the sender is the primary LU or the secondary
LU.
Contention winner The logical units at each end of a
session could both try to start a conversation at
the same time. To avoid this situation, the LU
operator specifies, for each session, which transaction program logical units are allowed to use
the session. From the local logical unit viewpoint,
a session for which that logical unit is designated
to win an allocation race is called a contention
winner session, and the logical unit would be the
contention winner.
This field specifies whether the primary LU or
the secondary LU is the contention winner for
the session. This field depends on whether the
session is a parallel or single session.

This field specifies the half-duplex flip-flop reset
states for the primary LU and the secondary LU
following successful activation on the session.
The reset states are send and receive.
|
|
|
|
|

The display in Figure 9-14 appears when the cursor is positioned on the TS Usage field on the Display Formatted BIND
display and F15 (Display details) is pressed. It provides the
bit-level field definitions within the TS Usage field of the
BIND.

|
|
|
|
|
|
|
|
|
|
|
|
|

à

System:
Secondary to primary staging
Secondary send window size .
Adaptive pacing . . . . . . .
Secondary receive window size
Maximum send RU size:
Secondary . . . . . . . . .
Primary . . . . . . . . . .
Primary to secondary staging
Primary send window size . .
Primary receive window size .

|
|
|

ð
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SYSNAME1

Press Enter to continue.
F3=Exit

F6=Print information

F12=Cancel
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Figure 9-14. Display TS Usage

The SNA Format and Protocol Reference Manual: Architecture Logic for LU Type 6.2 contains detailed descriptions for
the fields on this display.
Field definitions:
Secondary to primary staging This field specifies whether
pacing of normal flow requests from the secondary LU to the primary LU occurs in one stage
or more than one stage.
Secondary send window size This field specifies whether
pacing of normal flow requests sent by the secondary LU occurs. If one-stage pacing from the
primary LU to the secondary LU is specified for
the session, this specification is the same as that
for the Primary receive window size field.
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Adaptive pacing Adaptive session pacing permits AS/400
nodes to control the amount of data that is sent
and received during normal session operation.
Session pacing allows the receiving system to
control the rate at which it receives data into its
session buffers. In an APPN environment, multiple sessions require a dynamic pacing device
to allocate resources to a session that has a
burst of activity, and reclaim unused resources
from sessions that have no activity. Adaptive
session pacing allows the receiving node to efficiently use its available buffer resources.
Secondary receive window size This field specifies whether
pacing of normal flow requests received by the
secondary LU occurs.
Maximum send RU size These fields specify the maximumsize RU that the secondary LU and the primary
LU can send to its partner LU on the normal
flow.
Primary to secondary staging This field specifies whether
pacing of normal flow requests from the primary
LU to the secondary LU occurs in one stage or
more than one stage.
Primary send window size This field specifies whether
pacing of normal flow requests sent by the
primary LU occurs. If one-stage pacing from the
primary LU to the secondary LU is specified for
the session, this specification is the same as that
for the Secondary receive window size field.
Primary receive window size This field specifies whether
pacing of normal flow requests received by the
primary LU occurs.
|
|
|
|
|

The display in Figure 9-15 appears when the cursor is positioned on the PS Usage field on the Display Formatted BIND
display and F15 (Display details) is pressed. It provides the
bit-level field definitions within the PS Usage field of the
BIND.

|
|
|
|
|
|
|
|
|
|
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Display PS Usage
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LU-6 level . . . . . .
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Already verified . . .
Synchronization level .
Session reinitiation .
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CNOS GDS variable flow

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

.
.
.
.
.
.
.

:
:
:
:
:
:
:

SYSNAME1

2
Accepted on FMH5
Not accepted on FMH5
Confirm

The SNA Format and Protocol Reference Manual: Architecture Logic for LU Type 6.2 contains detailed descriptions for
the fields on this display.
Field definitions:
LU-6 level This specifies the level of LU type 6. Level 2 is
the LU type 6 level defined for LU 6.2.
Access security data This field specifies whether a logical
unit supports a security manager for receiving a
user ID, password, or already-verified indication,
and profile ID on FMH-5 (function management
header) Attach commands from its partner LU.
Already verified This field specifies whether a logical unit
accepts the user ID already verified indication on
the FMH-5 Attach commands from its partner
LU.
Synchronization level This field specifies the level of synchronization support for the session. One of the
following levels of support can be specified:
 Confirm
 Confirm, sync point, and backout
All LU implementations support the confirm level.
Support for sync point and backout depends on
the implementation.
Session reinitiation An active session between two logical
units can be interrupted by a failure of one or
both of the logical units, by a reset of one or
both of their half-sessions, or by a failure of the
path that connects the logical units. If such a situation occurs, session reinitiation can be
requested if the number of active sessions
decreases below a minimum number.
This field specifies the responsibility for reinitiation of a session following a session outage.
This parameter applies only to sessions for
which parallel sessions and change number of
sessions (CNOS) are not supported. Four levels
of responsibility are defined:
 Operator that is controlled means that
neither LU automatically attempts to reinitiate the session.
 Primary half-session reinitiates the session.
 Secondary half-session reinitiates the
session.

Supported
Supported

 Either half-session can reinitiate the session.

|
|
|

Press Enter to continue.
F3=Exit

F6=Print information

F12=Cancel
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Figure 9-15. Display PS Usage
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Parallel sessions Only one transaction program pair at a
time can use a particular session. To allow
many transactions to occur at the same time,
some parallel-session logical units allow two or
more sessions at the same time. Any session
between a pair of logical units that both provide
parallel sessions is called a parallel session,
even if only one such session is currently active.

Contrast parallel session with single session.
Some logical units can have only one active
LU-LU session at a time. Any session that
involves a single-session logical unit is called a
single session.

Network ID Displays the network ID associated with this
PCID (also shown on the PCID display).
Sense code If present, displays the sense code that indicates why the session failed. This sense code is
obtained from either a negative response to the
BIND or from the UNBIND command.

This field specifies whether parallel sessions are
supported between the primary LU and the secondary LU.
CNOS GDS variable flow For a logical unit that supports
parallel sessions, transaction services components exist for the control operator. These logical
units contain a change-number-of-session
(CNOS) service transaction program. When
processing CNOS verbs, the transaction
program at one logical unit exchanges general
data stream (GDS) variables with the CNOS
service transaction program at its partner to
reach mutual agreement about limits on the
number of parallel sessions between them.
This field specifies whether the primary LU and
the secondary LU support this protocol.
|
|
|
|
|
|

Figure 9-16 is shown when option 9 (Display error data) is
specified for one or more PCIDs on the Display Session
PCIDs display. If the session did not end normally, it displays
the hexadecimal form of the sense code indicating the error.
If an UNBIND command ended the session, the hex format
of the UNBIND is also shown.
In some cases, there may be no sense code or UNBIND
data available. The fields will be blank.

à

ð

Display Error Data
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :

SYSNAME1

F1D7566AðA24EðAA
SYSNAME1
SYSNAME2

Sense code (hex) . . . . . . . . . . . . . . . :

ð864ððð2

UNBIND origin control point . . . . . . . . . :
UNBIND origin network ID . . . . . . . . . . :

SYSNAME1
SYSNAME2

-----------------UNBIND (hex)-----------------32FEð864
ððð26ð18
F1D7566A
ðA24EðAA
ðFD9C3C8
D5C5E34B
D9C3C8C1
E2F3F7F7
3517ð864
ððð2ðCðð
ðFD9C3C8
D5C5E34B
D9C3C8C1
E2F3F7F7
ðð

Displays the hexadecimal format of the UNBIND
command if this command ended the session.
The UNBIND command can be up to 90 bytes
(180 screen characters) in length. If the session
was not ended by an UNBIND, the UNBIND field
is displayed with blanks.

|
|
|
|
|
|

The display in Figure 9-17 appears when option 10 (Display
PIUs) is specified for one or more active or failed PCIDs on
the Display Session PCIDs display. It displays the
hexadecimal format of the TH, RH and the first 6 bytes of the
RU for each of the last 10 PIUs sent or received on the
selected session.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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ð

Display PIUs
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :

SYSNAME1

F1D7566AðA24EðAE
SYSNAME1
SYSNAME2

Type options, press Enter.
5=Display formatted PIU
Opt
5
_
_
_
_
_
_
_
_
_

PIU
1
2
3
4
5
6
7
8
9
1ð

Direction
Sent
Received
Sent
Sent
Received
Sent
Received
Received
Sent
Received

TH
2CðððBð1ðð4B
2Cððð1ðBðððA
2DðððBð1ðððð
2CðððBð1ðð4C
2Cððð1ðBðððB
2CðððBð1ðð4D
2Dððð1ðBðððð
2Cððð1ðBðððC
2CðððBð1ðð4E
2Cððð1ðBðððD

RH
ð39ð2ð
ð3912ð
83ð1ðð
ð39ð2ð
ð39ð2ð
ð3912ð
83ð1ðð
ð39ð2ð
ð39ð2ð
ð39ð2ð

RU
ðð1112Aððððð
ð3ð512Aððððð
ððððð4
ðð5A12Aððððð
ð36412Aððððð
ðð2812Aððððð
ððððð7
ðð3ð12Aððððð
ðððA12Aððððð
ð3Cð12Aððððð
Bottom

F3=Exit
F5=Refresh
F12=Cancel

F6=Print information

F11=Display EXP PIUs
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Figure 9-16. Display Error Data

Field definitions:
Displays the PCID identifying the session that
failed. This is the PCID that was selected on the
Display Session PCIDs display.

Control point Displays the control-point name associated
with this PCID (also shown on the Display
Session PCIDs display).

Field definitions:
PCID

F12=Cancel

á

PCID

UNBIND

Figure 9-17. Display PIUs
Bottom

F6=Print information

UNBIND origin network ID Contains the network ID of the
node which generated the UNBIND.

|

Press Enter to continue.
F3=Exit

UNBIND origin control point Contains the control-point
name of the node which generated the UNBIND.

Contains the PCID identifying the selected
session. This is the PCID which was selected on
the Display Session PCIDs display.

Control point Contains the control-point name associated
with this PCID (also shown on the Display
Session PCIDs display).
Network ID Contains the Network ID associated with this
PCID (also shown on the PCID display).
PIU (path information unit) Indicates which PIU in the
sequence of 10 (first,second, and so on, up to
tenth) is shown in a given list entry.
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Direction

Indicates whether this PIU was sent to or
received from a remote system.

TH (transmission header) Contains the 6-byte transmission
header that is associated with the selected PIU.
All PIUs have an associated TH.
|
|
|

Note: The data in the TH column begins with a
5 when FID5 PIU information is displayed
on the following displays:

Note: This display is also used to show other
types of PIUs. This field contains a different type of value in those situations.
Direction

Indicates whether this PIU was sent to or
received from a remote system.

TH (transmission header) Shows the values of the individual fields within the TH. These fields are as
follows:

|

 the Display PIUs display

FID

Format identification

|

 the Display Formatted PIU display

MPF

|

 the Display Formatted PIU display

Mapping field (BIU segment indicator)

|
|

Only

FID5 PIUs are used to transport HPR
traffic.

First

RH (request/response header) Contains the 3-byte
request/response header associated with the
selected PIU. An RH exists as part of each PIU
that contains the first (or only) segment of a segmented RU. For a PIU that is not the first or only
segment, blanks are displayed in the RH field.
RU (request unit) Contains the first 6 bytes of the RU associated with the selected PIU. The whole RU may
be shorter than 6 bytes, or there may be no RU
present, in which case blanks are displayed in
the RU field.
|
|
|
|
|

Display Formatted PIU: The display shown in

|
|
|
|
|
|
|
|

à

Figure 9-18 appears when option 5 (Display formatted PIU)
is specified for one or more PIUs on the Display PIUs
display. This display shows the individual fields within the
PIU and the value of each field.

System:
1

TH :

2CðððBð1ðð4B

RH :

ð39ð2ð

|

RU :

ðð1112Aððððð

|
|
|
|

RU length

|

Direction:

SYSNAME1

Sent

FID :
DAF':

2
ðB

MPF :
OAF':

Only
ð1

ODAI:
SNF :

ð
ðð4B

----------------------Active-----------------------REQ
FMD
BCI
ECI
DR1I
ERI
CDI

. . . . . . . . . . :

Logged date/time . . . . . . . :

F6=Print information

11/28/89

F12=Cancel

á

ð9:ð9:43

F14=Display previous PIU

ñ

Figure 9-18. Display Formatted PIU

Field definitions:
PIU (path information unit) Contains a value from 1-10 indicating which PIU in the sequence of PIUs on the
Display PIUs display was selected.
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ODAI

OAF'/DAF' assignor indicator. This
field indicates which node assigned
the OAF' and DAF' values.

EFI

Expedited flow indicator
Indicates expedited flow data (if
present); normal flow data (if not
present).

DAF'

Destination address field

OAF'

Origin address field

SNF

Sequence number field

RH (request/response header) Shows the values of the
individual fields active within the RH. The following fields may be present:
REQ

Request indicated by RRI
(request/response indicator)

RSP

Response indicated by RRI
(request/response indicator)

NC

RU category is network control

SC

RU category is session control

DFC

RU category is data flow control

FMD

RU category is function management data

17

Press Enter to continue.
F3=Exit

Last

ð

Display Formatted PIU
PIU:

Middle

The remaining RH fields are 1-bit indicators. If
an indicator name is present, the bit is 'ON'; if an
indicator name is not present, the bit is 'OFF' (or
not applicable for this RH).
FI

Format indicator

SDI

Sense data included

BCI

Begin chain indicator (request only)

ECI

End chain indicator (request only)

DR1I

Definite response 1 indicator

DR2I

Definite response 2 indicator

ERI

Exception response indicator
(request only)

RTI

Response type indicator (response
only)

RLWI

Request larger window indicator

QRI

Queued response indicator

PI

Pacing indicator

BBI

Begin bracket indicator (request
only)

EBI

End bracket indicator (request only)

CDI

Change direction indicator (request
only)

CSI

Code selection indicator (request
only)

EDI

Enciphered data indicator (request
only)
Padded data indicator (request only)

CEBI

Conditional end bracket indicator
(request only)

The display shown in Figure 9-19 is also used (as follows)
when F11 (Display Expedited PIUs) is pressed on the
Display PIUs display to show the last expedited PIU sent on
the selected session. The F11 key can then be pressed
again to show the last expedited PIU received. Note that the
PIU field indicates the type of PIU being presented on this
display.

|
|
|
|
|
|
|
|

à

RH :

83ð1ðð

|

RU :

ððððð4

|
|
|
|
|

RU length

|

ð

Display EXP PIUs

FID :
DAF':

2
ðB

MPF :
OAF':

Only
ð1

ODAI:
SNF :

SYSNAME1
ð
ðððð

EFI

. . . . . . . . . . :

11/28/89

. . . . . . . . :
. . . . . . . . :

\ADAPTIVE
ð

. . . . . . . . :
. . . . . . . . :

7
3

. . . . . . . . :
. . . . . . . . :

4
2

Press Enter to continue.
F3=Exit

F5=Refresh

F6=Print information

F12=Cancel

á

ñ

Contains the PCID identifying the selected
session. This is the PCID that was selected on
the Display Session PCIDs display.

Control point Contains the control-point name associated
with this PCID (also shown on the Display
Session PCIDs display).
Network ID Contains the network ID associated with this
PCID (also shown on the PCID display).
Pacing type Specifies the type of pacing that is used for this
session. This can be one of the following:
*NONE

No pacing is used

*FIXED

Fixed pacing (next window size is
always the same)

*ADAPTIVE Adaptive pacing (next window size
is adjusted by receiver)
Pacing queue size Specifies the number of PIUs that are
waiting to be sent.

Residual pacing count (send) Specifies the number of PIUs
that can still be sent in the current window.

ð9:15:43

Press Enter to continue.
F3=Exit
F5=Refresh
F6=Print information
F11=Display last EXP PIU received
F12=Cancel

Figure 9-19. Display Expedited PIUs

Pacing type . . . . .
Pacing queue size . .
Next window size:
Send . . . . . . . .
Receive . . . . . .
Residual pacing count:
Send . . . . . . . .
Receive . . . . . .

F1D7566AðA24EðAE
SYSNAME1
SYSNAME2

Next window size (receive) Specifies the number of PIUs
that the remote system can send in the next
window.

3

á

PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :

SYSNAME1

Next window size (send) Specifies the number of PIUs that
can be sent in the next window.

----------------------Active-----------------------RSP
FMD
BCI
ECI
+RSP
PI

Logged date/time . . . . . . . :

System:

PCID

|
|
|
|
|
|
|

2DðððBð1ðððð

ð

Display Pacing Information

Field definitions:

Logged date/time Specifies the date and time that this PIU
was processed.

TH :

à

Figure 9-20. Display Pacing Information

RU length Contains the total length of the RU included in
this PIU. (The RU may include many PIUs).

System:

|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

RU (request unit) Shows the first six bytes of the
request/response (RU) unit. If the RU is a
command, the command that is specified.

Last EXP PIU sent

The display shown in Figure 9-20 appears when option 11
(Display pacing information) is specified for one or more
active or failed PCIDs on the Display Session PCIDs display.
It shows pacing information for the selected PCIDs.

|
|

PDI

PIU:

|
|
|
|

ñ

Residual pacing count (receive) Specifies the number of
PIUs that the remote system can send in the
current window. Once the current window is
used, the residual pacing count is set to the next
window size.
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|
|
|
|
|
|

Display Session Start/End Time: The display shown in

|
|
|
|
|
|
|
|
|

à

Figure 9-21 on page 9-18 appears when option 12 (Display
start/end time) is specified for one or more PCIDs on the
Display Session PCIDs display. It shows the date and time
that the selected session was started and ended (if the
session is still active only the start time is displayed).

ð

Display Start/End Time
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . . :
Network ID . . . . . . . . . . :

F1D7566AðA24EðAA
SYSNAME1
SYSNAME2

Session start time . . . . . . . :
Session end time . . . . . . . . :

Date
11/28/89
11/28/89

SYSNAME1

Time
ð7:27:5ð
ð8:45:54

Figure 9-21. Display Start/End Time

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Field definitions:
PCID

Contains the PCID identifying the selected
session. This is the PCID which was selected on
the Display Session PCIDs display.

Control point Contains the control-point name associated
with this PCID (also shown on the Display
Session PCIDs display).
Network ID Contains the Network ID associated with this
PCID (also shown on the PCID display).
Session start time Displays the date and time that the
selected session was started.
Session end time Displays the date and time that the
selected session was ended. If the session is
still active, blanks will be displayed in this field.
Note: F5 (Refresh) is enabled on this display only if the
session is active.

|
|
|
|
|
|
|
|

à

ð

Display Intermediate Sessions
System:
7
4
\ALL

Number of intermediate sessions . . . . . . . . . . . . :
Number of sessions in use . . . . . . . . . . . . . . . :
Controller . . . . . . . . . . . . . . . . . . . . . . . :
Type options, press Enter.
5=Display session information
1ð=Display PIUs
11=Display pacing information...

Opt
5
_
_
_
_
_
_

PCID
F1D7566AðA24DF16
F1D7566AðA24DF13
F1D7566AðA24DF11
F1D7566AðA24DFðD
F1D7566AðA24DFð7
F1D7566AðA241D23
F1D7566AðA241D22

--Session Origin--Control
Network
Point
ID
SYSNAME4
SYSNAME2
SYSNAME4
SYSNAME2
SYSNAME4
SYSNAME2
SYSNAME4
SYSNAME2
SYSNAME4
SYSNAME2
SYSNAME3
SYSNAME2
SYSNAME3
SYSNAME2

Mode
BLANK
BLANK
BLANK
BLANK
BLANK
SNASVCMG
SNASVCMG

Status
In use
In use
In use
Active
Ending
Starting
In use
Bottom

F3=Exit
F18=Bottom

F5=Refresh
F6=Print information
F23=More options

F12=Cancel

F17=Top

á

ñ

Figure 9-22 (Part 1 of 2). Display Intermediate Sessions

|
|
|
|
|
|
|
|

à

System:
7
4
\ALL

Number of intermediate sessions . . . . . . . . . . . . :
Number of sessions in use . . . . . . . . . . . . . . . :
Controller . . . . . . . . . . . . . . . . . . . . . . . :

Opt
5
_
_
_
_
_
_

PCID
F1D7566AðA24DF16
F1D7566AðA24DF13
F1D7566AðA24DF11
F1D7566AðA24DFðD
F1D7566AðA24DFð7
F1D7566AðA241D23
F1D7566AðA241D22

--Session Origin--Control
Network
Point
ID
SYSNAME4
SYSNAME2
SYSNAME4
SYSNAME2
SYSNAME4
SYSNAME2
SYSNAME4
SYSNAME2
SYSNAME4
SYSNAME2
SYSNAME3
SYSNAME2
SYSNAME3
SYSNAME2

Mode
BLANK
BLANK
BLANK
BLANK
BLANK
SNASVCMG
SNASVCMG

Status
In use
In use
In use
Active
Ending
Starting
In use
Bottom

F3=Exit
F18=Bottom

F5=Refresh
F6=Print information
F23=More options

F12=Cancel

F17=Top

á

ñ

Figure 9-22 (Part 2 of 2). Display Intermediate Sessions

The following display is shown when *INMSSN is specified
for the Session type prompt on the Display APPN Information
display. It displays the PCIDs of all intermediate sessions
that are being routed through the local node and APPN/HPR
boundary function sessions for a specified controller or for all
controllers, and provides options to display additional information for each session. You may select any of the following
for a selected PCID:

Field definitions:

 Option 5 (Display session information)

|

 Option 10 (Display PIUs)

|

 Option 11 (Display pacing information)

|

 Option 12 (Display start time)

| Type your options and press the Enter key (see
| Figure 9-22).
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SYSNAME1

Type options, press Enter.
12=Display start time...

|
|
|
|
|
|
|
|
|
|
|
|
|
|

ð

Display Intermediate Sessions

Display Intermediate Session Information

|

SYSNAME1

Number of intermediate sessions Displays the total
number of intermediate sessions being routed
through the local node. The sessions may be:
 Starting
 Active
 In use
 Ending
Number in use The number of sessions that have an active
conversation (in use).
Controller description The controller description specified
on the DSPAPPNINF command to make a
subset of the intermediate session list. Only
those sessions whose primary or secondary
session stage use the specified controller
description will be displayed. *ALL means that
sessions for all controllers are displayed.

PCID

Displays the list of PCIDs representing the intermediate sessions.

Field definitions:
PCID

Control point Displays the control-point name of the node
that created this PCID.
Note: The node that creates the PCID for a
session is considered the session origin
node, except for low-entry networking
nodes, in which case the network node
server determines the PCID.

Control point Displays the control-point name of the node
that created the selected PCID.
Network ID Displays the network ID of the node that created
the selected PCID.
Session origin:

Network ID Displays the network ID of the node that created
this PCID.
Mode

Displays the mode name associated with this
PCID.

| Status
|

The current status of the session. It can have
the following values:

|
|
|
|
|

Starting

|
|
|

Active

|
|

In Use

The session is active with a conversation.

|
|

Ending

UNBIND is in process for the
session.

|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Location

The session is being activated. A
BIND has been received and forwarded to the next node on the
session path, but the BIND
response has not been returned.

Session destination:
Control point Displays the control-point name of
the node that is the destination of
the intermediate session that are
associated with the selected PCID.
Network ID Displays the network ID associated
with the name of the session destination control point that is the destination of the intermediate session
associated with the selected PCID.
Location

The display in Figure 9-23 is shown when option 5 (Display
session information) is specified for one or more PCIDs on
the Display Intermediate Sessions display. It displays the
session end points (session origin and session destination)
for the intermediate session that is associated with the
selected PCID. The two controller description names that are
associated with this session are also displayed.

PCID . . . . . . . . . . . . . . . . . . . . . . . :
Control point . . . . . . . . . . . . . . . . . :
Network ID . . . . . . . . . . . . . . . . . . . :

System:
SYSNAME1
F1D7566AðA24DF16
SYSNAME4
SYSNAME2

Session origin:
Location . . . . . . . . . . . . . . . . . . . . :
Network ID . . . . . . . . . . . . . . . . . . . :

LOC11ð
SYSNAME2

Session destination:
Control point . .
Network ID . . . .
Location . . . . .
Network ID . . . .

:
:
:
:

SYSNAME4
SYSNAME2
LOC536A
SYSNAME2

Primary controller . . . . . . . . . . . . . . . . :
Secondary controller . . . . . . . . . . . . . . . :

APPNCTL1
APPNCTL2

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

F6=Print information

|
|
|

F12=Cancel

á
Figure 9-23. Display Session Information

Primary controller Displays the name of the controller
description that is associated with the origin
control point. The BIND request was received on
the link associated with this controller
description.
Secondary controller Displays the name of the controller
description that is associated with the destination
control point. The BIND request was sent out on
the link that is associated with this controller
description.

Press Enter to continue.
F3=Exit

Displays the name of the location
that is the destination of the intermediate session that is associated with
the selected PCID.

Network ID Displays the network ID associated
with the name of the location that is
the destination of the selected
session.

ð

Display Session Information

Displays the name of the location
that originated the intermediate
session associated with the selected
PCID.

Network ID Displays the network ID associated
with the location that originated the
intermediate session associated with
the selected PCID.

The session is active but not in use;
that is, there are no conversations
using the session.

à

Displays the selected PCID of the intermediate
session for which the session information is to
be displayed.

ñ

Note: If the controller is an APPN virtual controller description with a name starting
with QAPINTxxxx, the following is true:

|
|

 It has no associated link (or line
description)

|
|
|

 It has an associated RTP connection
that can be determined with the
WRKAPPNSTS command.
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|
|
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|

The display in Figure 9-24 on page 9-20 is shown when
option 10 is specified for one or more PCIDs on the Display
Intermediate Sessions display. It displays the hexadecimal
format of the TH, RH, and first 6 bytes of the RU for the last
PIUs that are sent. The data is received for both the primary
and secondary controllers.

à

ð

Display PIUs
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :

SYSNAME1

F1D7566AðA24DF16
SYSNAME4
SYSNAME2

Type options, press Enter.
5=Display formatted PIU
Opt
5
_
_
_

Controller
APPNCTL1
APPNCTL1
APPNCTL2
APPNCTL2

Direction
Sent
Received
Sent
Received

TH
2Eððð5ð1ððð4
2Eððð1ð58ððð
2DðððBð1ðððð
2Cððð1ðBððð4

RH
ð19ð2ð
832ððð
83ð1ðð
ð19ð2ð

RU
F8F94B4ð4ð4ð
ððððð7
F8F94B4ð4ð4ð

| Display PIUs display. This display shows the individual fields
| within the PIU and the value of each field.

|
|
|
|
|
|
|
|

Last PIU sent

TH :

2Eððð5ð1ððð4

RH :

ð19ð2ð

|

RU :

F8F94B4ð4ð4ð

|
|
|
|

RU length

|

Bottom
F3=Exit

F5=Refresh

F6=Print information

| Figure 9-24. Display PIUs

Indicates whether this PIU was sent to or
received from a remote system.

| TH (transmission header) Contains the 6-byte transmission
|
header associated with the selected PIU. All
|
PIUs have an associated TH.
| RH (request/response header) Contains the 3-byte
|
request/response header associated with the
|
selected PIU. An RH exists as part of each PIU
|
that contains the first (or only) segment of a seg|
mented RU. For a PIU that is not the first or only
|
segment, blanks are displayed in the RH field.
| RU (request unit) Contains the first 6 bytes of the RU that is
|
associated with the selected PIU. The whole RU
|
may be shorter than 6 bytes, or there may be no
|
RU present, in which case blanks are displayed
|
in the RU field.
| The display in Figure 9-25 is shown when option 5 (Display
| formatted PIU) is specified for one or more PIUs on the
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Only
ð1

ODAI:
SNF :

1
ððð4

----------------------Active-----------------------REQ
FMD
ECI
DR1I
ERI
CDI

. . . . . . . . . . :

8

Logged date/time . . . . . . . :

11/29/89

ð9:35:46

Press Enter to continue.
F3=Exit

F6=Print information

F12=Cancel

á

ñ

When option 11 is selected for a specific intermediate
session, pacing information is displayed for the primary and
secondary stage of the intermediate session (see
Figure 9-26).

| Control point Contains the control-point name associated
|
with this PCID (also shown on the Display
|
Session PCIDs display).

| Direction
|

MPF :
OAF':

Controller Indicates the name of the controller that processed this PIU.

Contains the PCID identifying the selected
session. This is the PCID that was selected on
the Display Session PCIDs display.

| Controller Indicates the name of the controller that proc|
essed this PIU.

2
ð5

Field definitions:

Field definitions:

| Network ID Contains the Network ID associated with this
|
PCID (also shown on the PCID display).

Controller:
FID :
DAF':

SYSNAME1

Except for the following, the fields for this display are
described in “Display Formatted PIU” on page 9-16.

ñ

| PCID
|
|

System:
APPNCTL1

Figure 9-25. Display Formatted PIU

F12=Cancel

á

ð

Display Formatted PIU
PIU:

|
|
|

à

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

à

ð

Display Pacing Information
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :
Controller . . . . . .
Pacing queue size . .
Pacing type:
Send . . . . . . . .
Receive . . . . . .
Next window size:
Send . . . . . . . .
Receive . . . . . .
Residual pacing count:
Send . . . . . . . .
Receive . . . . . .

SYSNAME1

F1D7566AðA24DF16
SYSNAME4
SYSNAME2

. . . . . :
. . . . . :

Primary
APPNCTL1
ð

Secondary
APPNCTL2
ð

. . . . . :
. . . . . :

\ADAPTIVE
\ADAPTIVE

\ADAPTIVE
\ADAPTIVE

. . . . . :
. . . . . :

ð
63

127
7

. . . . . :
. . . . . :

3
61

63
4

Press Enter to continue.
F3=Exit

F5=Refresh

F6=Print information

F12=Cancel

á

ñ

Figure 9-26. Display Pacing Information

Field Definitions:
PCID

A unique number that identifies a session.

Control point The APPN control-point name of the node that
generated the PCID.

Network ID The APPN network identifier of the node that
generated the PCID.
Controller The name of the controller description associated with the primary and secondary stages of
the intermediate session.
Pacing queue size Number of PIUs that are waiting to be
sent.
Pacing type The type of pacing used for the session stage.
It can be one of the following:
*NONE

No pacing is used

*FIXED

Fixed pacing (next window size is
always the same)

DSPAPPNINF Example
The following example uses the network shown in Chapter 2.
You are located at Chicago (CHICAGO), and you start a
pass-through session from Chicago to Distribution (DISTRIB).
Information about this session can be shown by typing:
DSPAPPNINF \SSN SSNTYPE(\ENDPNT)
on Chicago to display end-point session information.
Figure 9-28 is shown.

à

ð

Display APPN Jobs
System:

CHICAGO

Type options, press Enter.
5=Display session PCIDs

*ADAPTIVE Adaptive pacing (next window size
is adjusted by receiver)

Opt
5

Next window size (send) Number of PIUs that can be sent
in the next window.

Job
DSPð3

User
QSECOFR

Number
ðð326ð

Next window size (receive) Number of PIUs the remote
system can send in the next window.
Residual pacing count (send) Numbers of PIUs that can be
sent in the current window.
Residual pacing count (receive) Numbers of PIUs the
remote system can send in the current window.
Once the current window is used the residual
pacing count is set to the next window size.
|
|
|
|
|
|

The display in Figure 9-27 is shown when option 12 (Display
start/end time) is specified for one or more PCIDs on the
Display Session PCIDs display. It shows the date and time
that the selected session was started. Since only active intermediate sessions are displayed, the session end time is not
shown.

|
|
|
|
|
|
|
|

à

Bottom
F3=Exit
F5=Refresh
F18=Bottom

F6=Print information

ñ

Figure 9-28. Display Job Names

Typing option 5 (Display session PCIDs) for the displayed job
name shows the PCID representing the pass-through
session. Figure 9-29 shows this PCID.

à
Display Start Time
System:
F1D7566AðA24DF16
SYSNAME4
SYSNAME2

Session start time

Date
11/29/89

. . . . . . . :

F17=Top

á

ð

PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . . :
Network ID . . . . . . . . . . :

F12=Cancel

ð

Display Session PCIDs
Job:

DSPð3

User:

QSECOFR

Number:

System:
ðð326ð

CHICAGO

SYSNAME1

Type options, press Enter.
5=Display route
8=Display formatted BIND

9=Display error data...

Time
ð9:35:ð2

Opt
5

Figure 9-27. Display Start/End Time

PCID
F5F3449ð19ð393F8

Control
Point
CHICAGO

Network
ID
APPN

Mode
BLANK

Status
Active

Field definitions:
PCID

Contains the PCID identifying the selected
session. This is the PCID which was selected on
the Display Session PCIDs display.

Bottom
F3=Exit
F18=Bottom

F5=Refresh
F6=Print information
F23=More options

F12=Cancel

F17=Top

Control point Contains the control-point name associated
with this PCID (also shown on the Display
Session PCIDs display).

á

Network ID Contains the Network ID associated with this
PCID (also shown on the PCID display).

If option 5 (Display route) is then typed on this display, the
route taken by the session from Chicago to Distribution is
displayed on Figure 9-30 on page 9-22.

Session start time Displays the date and time that the
selected session was started.

ñ

Figure 9-29. Display Session PCIDs
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à

ð

Display Route
System:
PCID . . . . . . . . . . . . . . :
Control point . . . . . . . . :
Network ID . . . . . . . . . . :
Control
Point
MPLS
DISTRIB

Hop
1
2

Network
ID
APPN
APPN

CHICAGO

F5F3449ð19ð393F8
CHICAGO
APPN
TG
Number
1
1

Note: If it is not possible or convenient to directly access
Minneapolis, you can start a pass-through session
from Chicago to Minneapolis to run jobs on
Minneapolis.

à

Bottom
Press Enter to continue.
F3=Exit

F6=Print information

F12=Cancel

á

ñ

ð

Display Session Information
PCID . . . . . . . . . . . . . . . . . . . . . . . :
Control point . . . . . . . . . . . . . . . . . :
Network ID . . . . . . . . . . . . . . . . . . . :

System:
MPLS
F5F3449ð19ð393F8
CHICAGO
APPN

Session origin:
Location . . . . . . . . . . . . . . . . . . . . :
Network ID . . . . . . . . . . . . . . . . . . . :

CHICAGO
APPN

Session destination:
Control point . .
Network ID . . . .
Location . . . . .
Network ID . . . .

DISTRIB
APPN
DISTRIB
APPN

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

:
:
:
:

Primary controller . . . . . . . . . . . . . . . . :
Secondary controller . . . . . . . . . . . . . . . :

Figure 9-30. Display Route

CHICAGOL
DISTRIB

Press Enter to continue.
F3=Exit

Figure 9-30 shows that this route consists of two hops:

F6=Print information

F12=Cancel

 The first from Chicago to Minneapolis (MPLS)

á

 The second from Minneapolis to Distribution
(Minneapolis is the intermediate node)

Figure 9-32. Display Session Information

This can be verified on Minneapolis by typing
DSPAPPNINF \SSN SSNTYPE(\INMSSN)
to display intermediate session information. Intermediate
session information is shown in Figure 9-31, and this display
shows the same PCID that was shown in Figure 9-29 on
page 9-21.

ñ

While performing jobs on Distribution using the pass-through
session, you suddenly lose access to Distribution, and you
receive a message saying Communications failure for
device DISTRIB. Now that you know the route that was taken
by the session, you should determine the status of the links
over which the session traveled. This topology information
can be displayed by typing:
DSPAPPNINF \TOPOLOGY
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Display Intermediate Sessions
System:
1
1
\ALL

Number of intermediate sessions . . . . . . . . . . . . :
Number of sessions in use . . . . . . . . . . . . . . . :
Controller . . . . . . . . . . . . . . . . . . . . . . . :

MPLS

Type options, press Enter.
5=Display session information
1ð=Display PIUs
11=Display pacing information...

Opt
5

PCID
F5F3449ð19ð393F8

--Session Origin--Control
Network
Point
ID
CHICAGO
APPN

Specifying this for Chicago shows Figure 9-33 and
Figure 9-34 on page 9-23. These indicate that the link
between Chicago and Minneapolis is still active.
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Position to . . . . . . . .
Network ID . . . . . . . .
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F5=Refresh
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F23=More options
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Routing
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Valid Routing
Information
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F17=Top
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Figure 9-31. Display Intermediate Sessions

Bottom
F3=Exit

Typing option 5 (Display session information) shows
Figure 9-32. This display shows that the session origin is
Chicago and the destination is Distribution.

F5=Refresh

F6=Print information

á
Figure 9-33. Display Nodes
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CHICAGO

Type options, press Enter.
5=Display link destination nodes

Bottom
F3=Exit
F18=Bottom

ð

Display Nodes
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F12=Cancel

ñ

à

ð

Display Link Destination Nodes
System:
Origin control point . . . . . . . . . . . :
Origin network ID . . . . . . . . . . . :
Position to . . . . . . . .
Network ID . . . . . . . .
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System:
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Type options, press Enter.
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ð
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Bottom
F3=Exit

F5=Refresh

F6=Print information

Bottom

F12=Cancel
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Determining the status of the link between Minneapolis and
Distribution, in this example, requires that you run the
DSPAPPNINF command for Minneapolis (because Distribution is a nonadjacent end node that is not known to Chicago
and the link between Minneapolis and Distribution will not
show up in Chicago's topology information).
When the DSPAPPNINF command has been run on
Minneapolis, Figure 9-35 is shown.
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System:
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Network ID . . . . . . . .

MPLS

________
Control point
________

Type options, press Enter.
5=Display link destination nodes
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F3=Exit
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Figure 9-35. Display Nodes

When option 5 (Display link destination nodes) is selected for
MPLS, Figure 9-36 is shown. Figure 9-36 indicates that the
link between Minneapolis and Distribution is no longer active,
which explains the cause of the session failure.

F5=Refresh

F6=Print information

F12=Cancel

á

Figure 9-34. Display Link Destination Nodes Connected to Chicago
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MPLS
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Figure 9-36. Display Link Destination Nodes Connected to
Minneapolis

The next step is to determine why the link is not active and
have it started again.

|

Working with APPN Status

|
|
|
|

The Work with APPN Status (WRKAPPNSTS) command
shows the actual work (session activity) that occurs between
the local system and adjacent systems that are represented
by controller descriptions.

|
|
|
|
|
|
|
|
|
|

When you do not use APPN virtual controller descriptions,
some of this session activity can be determined with the
Work with Configuration Status (WRKCFGSTS) command. In
this environment, the device descriptions that are attached to
the real APPN controller descriptions, and jobs using those
devices, can be displayed. When you use APPN virtual controller descriptions, however, the device descriptions are no
longer associated with the adjacent systems. (They are
simply associated with the APPN virtual controller
descriptions.)

| You might want to see information about the session activity
| that occurs over the controller descriptions to adjacent
| systems for the following reasons:
|
|

1. When managing the network, you may want to know
what location pairs are using a particular connection.

|
|
|

2. When certain sessions are established over a connection that the operator did not expect, this could mean
that the optimal route is no longer operating.

|
|

3. Before varying off controller descriptions, the following
can be done:

|
|
|

 Determine whether any active sessions are using
that connection (so that the affected users can be
notified of the upcoming outage).

|

 Delay the varying off of the controller description.
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|
|
|
|
|
|

The WRKAPPNSTS command provides session related information for APPN controller descriptions that represent connections to adjacent systems. It does not provide information
about APPN virtual controller descriptions. The
WRKAPPNSTS command can be used to provide the following information about APPN controller descriptions:

|
|
|
|
|
|
|

 All the location pairs that have one or more sessions
over the controller description are shown. The session
activity is not limited to those sessions in which the local
system is the source or target of the session. Information
about APPN intermediate sessions and cases when the
local system is performing the APPN/HPR boundary
function are also provided.

|
|
|
|
|
|
|

 Session information can be displayed for the location
pairs that are associated with a controller. The session
information provides a tie between a particular session
and the device description that is being used. (For
example, the device description could actually be
attached to the real controller description that is shown
or an APPN virtual controller description.)

|
|
|
|
|
|
|

 Information about Rapid Transport Protocol (RTP) connections that either originate or end on the local system
can be displayed. It is also possible to see the location
pairs and session information associated with the sessions that are being carried over the RTP connection.
For additional information about HPR support, refer to
Chapter 10, “High-Performance Routing” on page 10-1.

|
|

 The route that a particular RTP connection has taken
through an HPR subnet can be displayed.

|
|
|
|
|
|
|

 Some operations can be requested to be performed
against these RTP connections. These operations
include requesting the system to perform a nondisruptive path switch. Another operation that can be
requested is to end an RTP connection that is currently
active. Both of these operations can be issued against
one of the following:

|

– A single RTP connection

|
|
|

– Against all of the RTP connections that have the
first hop of their route across the controller
description being displayed

|
|
|
|
|
|

Figure 9-37 through Figure 9-42 on page 9-26 show examples of the information that is provided by the
WRKAPPNSTS command. For detailed information about the
contents of the various displays and for how to subset the
information on the WRKAPPNSTS command, refer to the
online help.

|

Displaying APPN Status Information

|
|
|
|

The Work with APPN Status Menu allows you to view the
new RTP tower-related information along with the existing
APPN information. To obtain this information, do the
following:

|
|

1. On any AS/400 command line, type the WRKAPPNSTS
command.

9-24

APPN Support V4R2

|
|

|
|
|
|
|
|

2. Press the Enter key. The Work with APPN Status Menu
is shown (seeFigure 9-37 ).

à

System:

SYSNAD3M

Select one of the following:
1. Work with APPN locations
2. Work with RTP connections

|
|
|
|
|

ð

Work with APPN Status

Selection or command
===> 1
F3=Exit

F4=Prompt

F9=Retrieve

F12=Cancel

á

ñ

| Figure 9-37. Work with APPN Status Example
|

Working with APPN Locations

| To work with an APPN session that is running over control| lers on your system, do the following:
|

1. Type a 1 to work with APPN locations.

|
|

2. Press the Enter key. The Work with APPN Locations
display is shown (see Figure 9-38.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Work with APPN Locations
System:

SYSNAD3M

Type options, press Enter.
5=Work with Sessions
8=Work with RTP Connections
12=Work with Configuration Status
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5

Controller
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2
1
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NETSNA

3

SYSNAD5M

NETSNA

SYSNAD3M

NETSNA

2

APPN

SYSNAD3M

NETSNA

2

Number of
Sessions

SYSNADE4ð8
SYSNAD5M
SYSNAð91
SYSNAð91

More...
Parameters or command
===>
F3=Exit
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F5=Refresh
F6=Print list
F16=Repeat position to
F17=Position to

F9=Retrieve

á

F12=Cancel
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| Figure 9-38. Work with APPN Locations Example
| The Work with APPN Locations display shows all location
| pairs with active sessions on the selected APPN controllers.

|
|

Working with Sessions for APPN
Locations

| To work with sessions for APPN locations, do the following:
|

1. Type 5 to work with sessions.

|
|
|

2. Press the Enter key. The Work with Sessions for APPN
Locations display is shown (see Figure 9-39 on
page 9-25).

| Figure 9-39. Work with Sessions for APPN Locations Example
|
|
|
|
|
|
|
|
|
|
|
|

à

Work with Sessions for APPN Locations
System:
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9=Display Mode Status

Opt

|
|
|
|
|
|

ð
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Network
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ID
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NETSNA
NETSNA

|
Mode

F9=Retrieve

ð

Work with RTP Connections
System:

SYSNAD3M

Type options, press Enter.
5=Work with Sessions
8=Work with APPN Locations
9=Path Switch
1ð=End Connection
12=Work with Configuration Status ...

Opt
5

Controller
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----RTP Partner----Control
Network
Point
ID

TCID

Class of
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Number of
Sessions
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#CONNECT
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| Figure 9-40. Work with RTP Connections Example

CPSVCMG
CPSVCMG
BLANK

| The Work with RTP Connections display shows the following
| information:

Bottom
Parameters or command
===>
F3=Exit
F4=Prompt
F5=Refresh
F6=Print list
F16=Repeat position to
F17=Position to

à

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

12=Work with Configuration Status
-------Local------Location
Network
Name
ID

F12=Cancel

á
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| The Work with Sessions for APPN Locations display shows
| the sessions that are running through the selected controller
| or location pair.
|

|
|
|
|
|
|

Working with RTP Connections

| To see active RTP connections when the local system is an
| endpoint of the RTP connection, do the following:
|

1. Type a 2 on the Work with APPN Status menu.

|
|

2. Press the Enter key. The Work with RTP Connections
display is shown (see Figure 9-40).

|

 The partner RTP endpoint

|
|

 The connection ID (TCID) that uniquely identifies the
RTP Connection

|
|

 The number of network sessions that are using the connections

| Working with Sessions for RTP Connections: To
| work with sessions for RTP connections, do the following:
|

1. Type a 5 next to controller to work with sessions.

|
|

2. Press the Enter key. The Work with Sessions for RTP
Connections display is shown (see Figure 9-41).

|
|
|
|
|
|
|
|
|
|

à

System:
Type options, press Enter.
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9=Display Mode Status

Opt

|
|
|
|
|
|

ð
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F3=Exit
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F6=Print list
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| Figure 9-41. Work with Sessions for RTP Connections
| The Work with Sessions for RTP Connections display shows
| the sessions that are running through the selected controllers
| or location pairs.
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| Starting a Path Switch: To start a path switch, do the
| following:
|

1. Type a 9 to request a path switch for 000020.

|
|
|

2. Press the Enter key. A path switch is requested to have
the HPR support on the local system find a better route
(if one exists). (See Figure 9-42 on page 9-26.)

|
|
|
|
|
|
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Sessions
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#CONNECT
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|

Bottom
Parameters or command
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F3=Exit
F4=Prompt
F5=Refresh
F6=Print list
F16=Repeat position to
F17=Position to
Path switch requested for TCID ðððð2ð. +
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ðð

Time sent

14:46:36

. . . . . . :

Message . . . . :
End connection initiated for TCID ðððð28.
Cause . . . . . :
End connection initiated for the rapid-transport protocol
(RTP) connection identified by transport connection identifier (TCID) ðððð28.

Bottom
Press Enter to continue.
F3=Exit
F6=Print
F9=Display message details
F1ð=Display messages in job log
F12=Cancel
F21=Select assistance level
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|

Displaying the HPR Subnet Route

|
|

1. Type a 14 next to the RTP connection for which you
want to display the subnet route.

|
|

2. Press the Enter key. The Display HPR Subnet Route
display is shown (see Figure 9-45).

Ending the Connection
|
|
|
|
|

|

1. Type a 10 next to 000028.

|
|
|

2. Press the Enter key. Any sessions that are carried over
the RTP connection end. The RTP connection deactivates. (See Figure 9-43 and Figure 9-44.)
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Work with RTP Connections
System:

SYSNAD3M

Type options, press Enter.
5=Work with Sessions
8=Work with APPN Locations
9=Path Switch
1ð=End Connection
12=Work with Configuration Status ...

|
|
|
|
|
|
|
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ñ

| Figure 9-43. Ending the Connections Example
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RTP partner control point . . . . . . . :
RTP partner network ID . . . . . . . . :
RTP connection TCID . . . . . . . . . . :

|
|
|

Control
Point

Network
ID

SYSNADAE
SYSNADNY

NETSNA
NETSNA

System:

SYSNAD3M

ð

SYSNADNY
NETSNA
ðððð2ð
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1
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F3=Exit

F6=Print list

F12=Cancel
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| Figure 9-45. Display HPR Subnet Route Example

F9=Retrieve
F12=Cancel
F23=More options

á

Display HPR Subnet Route

1
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F4=Prompt
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F6=Print list
F16=Repeat position to
F17=Position to
End connection initiated for TCID ðððð28. +

à

|
|
|
|

|
Class of
Service

SYSNADE4ð8
1ð

|
|
|
|
|
|
|

Severity . . . . . . . :

| To display the HPR Subnet route, do the following:

F9=Retrieve
F12=Cancel
F23=More options

| To end the connection, do the following:

|
|
|
|
|
|

CPI8DC7
Information
ð6/23/97

| Figure 9-44. Additional Message Information Example

| Figure 9-42. Path Switch Example
|

Message ID . . . . . . :
Message type . . . . . :
Date sent . . . . . . :

|
|
|
|

SYSNADE4ð8

|
|
|
|
|
|
|

Controller
SYSNADAE

9

ð

Additional Message Information

SYSNAD3M

Type options, press Enter.
5=Work with Sessions
8=Work with APPN Locations
9=Path Switch
1ð=End Connection
12=Work with Configuration Status ...
----RTP Partner----Control
Network
Point
ID

à

ð

Work with RTP Connections
System:

|
|
|
|
|
|
|

|
|
|
|
|
|
|
|

|
|
|
|

The Display HPR Subnet Route display shows the routes
through the HPR Subnet that are being used by the RTP
connection. The display also shows some of the route characteristics.

Chapter 10. High-Performance Routing
High-performance routing (HPR) is an addition to the APPN
architecture. It enhances APPN data routing performance
and reliability, especially when using high-speed links.

|
|

To support high speed communications facilities, certain
changes to the APPN architecture are required. These
change allow switching in intermediate nodes to be done at a
lower layer and much faster than can be achieved in base
APPN support. HPR changes the existing intermediate
session routing which is done by APPN support, and uses a
routing algorithm which minimizes the storage and processing requirements in intermediate nodes. The level of error
recovery which is done in APPN support for the slower
speed lines is unnecessary for high-speed, more reliable
lines. HPR addresses this by reducing the amount of error
recovery that is done on individual lines. HPR provides
instead an end-to-end level of error recovery. HPR also
enhances APPN support by putting into effect a nondisruptive path switch function, which can switch sessions around
failed links or nodes.

|
|
|
|
|
|
|
|
|
|

| For more information about the APPN architecture, see the
| APPN HPR Architecture Reference, SV40-1018.

HPR Overview
The two main components of HPR are the rapid-transport
protocol and automatic network routing.

Rapid-Transport Protocol (RTP)
RTP is a connection-oriented full-duplex protocol that is
designed to support data in high-speed networks. RTP connections are established within an HPR subnet and are
used to carry session traffic. These connections can be
thought of as transport pipes over which sessions are
carried. RTP connections can carry data at very high speeds
by using low-level intermediate routing. RTP connections can
minimize the number of flows over the links for error recovery
and flow control.
| The RTP functions include the following:
|
|
|
|
|
|
|
|

 Nondisruptive path switch
A physical path for an RTP connection can be switched
automatically to reroute sessions around a failure in the
network. The RTP connection is established again over
a new physical path (within an HPR subnet) that
bypasses the failing link or node. The traffic flow for the
sessions is resumed on the RTP connection. Any data
that was in the network at the time of the failure is

 Copyright IBM Corp. 1997, 1998

|

|

recovered automatically with end-to-end error recovery
for RTP.
 End-to-End Error Recovery
In base APPN support, error recovery is done on every
link in a network. To address the high-speed lines with
fewer bit error rates, HPR removes the requirement to
do link-level error recovery, and instead does error
recovery on an end-to-end basis. This improves performance by reducing the number of flows that are required
to do the link-level error recovery on every link. RTP
also supports selective retransmission, in which only
missing or damaged packets are sent again instead of
all the packets since the failure occurred.
 End-to-End Flow Control and Congestion Control

|
|
|
|
|
|
|

Using adaptive session pacing, flow control in APPN networks is also done on each stage of the session. This
method provides the best performance for networks that
are a mixture of link types with differing speeds and
quality. However, for high-speed networks, adaptive
session pacing is not adequate for the amount of processing that is required in each node.

|
|
|
|
|
|
|
|
|

RTP provides a new method called adaptive rate-based
congestion control. Adaptive rate-based congestion
control regulates the flow of traffic by predicting congestion in the network and reducing the sending rate of
a node into the network. Thus adaptive rate-based congestion control prevents congestion rather than reacting
to it after it has occurred. The adaptive rate-based congestion control algorithm also allows networks to be
designed with higher link utilizations.
HPR Subnet
RTP Connection

NN or
EN

NN

NN or
EN
RV3S092-0

Figure 10-1. RTP Connection Supporting APPN Sessions. Multiple
sessions using the same class of service can share the connection.

Figure 10-1 shows an RTP connection that is carrying multiple sessions. Traffic from many sessions that is requesting
the same class-of-service can be routed over the same RTP
connection. If an HPR node is an intermediate node on a
session path, then it must be a network node, just as in base
APPN support.
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Automatic Network Routing (ANR)
Automatic network routing is a new routing mechanism to
minimize storage and processing requirements for routing
packets through intermediate nodes.
The automatic network routing functions include:
 Fast packet switching
Automatic network routing takes place at a lower layer
than APPN intermediate session routing and significantly
improves performance in the intermediate nodes. Functions such as link-level error recovery, segmentation,
flow control, and congestion control are no longer performed in the intermediate nodes. Instead these functions are performed at the RTP connection endpoints.

Figure 10-2 shows the principle of automatic network routing.
The intermediate network node strips the first routing label
(A1) from the network header before forwarding the packet
on link A1. The address of C5 represents the endpoint in the
last HPR node. The intermediate network node can route
packets quickly, with no need to reserve storage or buffers,
or to do link-level error recovery. The system on the left is an
AS/400.

General APPN/HPR Operation
By way of a general overview, an example of the setting up,
and operation of an APPN session which passes through an
HPR subnet is given here. The details of the HPR route and
session setup are explained in the later parts of this chapter.

 No session awareness
|
|
|
|
|
|
|
|
|

Intermediate nodes are not aware of the SNA sessions
or the RTP connections that are established across the
nodes. There is no requirement to keep the routing
tables for session connectors that are kept in base
APPN support (APPN sessions require at least 6
K-bytes per session per node). This saving on intermediate storage is essential for the future, when HPR
nodes supporting high-speed links carry many more
intermediate sessions than APPN nodes do today.
 Source routing
Automatic network routing is a source-routing protocol
and carries the routing information for each packet in a
network header with the packet. Each node strips off the
information it has used in the packet header before forwarding onto the link. The next node can easily find its
routing information at a fixed place in the header. This
means that switching packets through a node can be
done more quickly than in the routing table look-up
method that is used in base APPN support. There is no
restriction on the numbers of hops in automatic network
routing.

HPR Subnet
NNF

EN3

EN1

1

NNA

EN4

2

NNB

NNG

3

NNC

NNH

4

NND

EN5

5

NNE

6

LUx

EN2
LUy

RV3S094-0

Figure 10-3. Overview of the Operation of an APPN/HPR Network.
NNA is the network node server for EN1 and NNE is the network
node server for EN2. The assumption is that LUx on EN1 wants to
establish a session with LUy on EN2.

APPN Topology: Control-point-to-control point (CP-CP)
sessions are established between adjacent nodes as in base
APPN support. The CP-CP sessions between the network
nodes are used to broadcast the topology database updates.
In the example, it is assumed that the CP-CP sessions
between network nodes are fully meshed so there are
CP-CP sessions between the following pairs of network
nodes:
NNA-NNB, NNB-NNC, NNC-NND, NND-NNE,
NNG-NNH, NNA-NNF, NNC-NNG, NNC-NNH,
NND-NNG and NND-NNH.
For more information about mesh-connected CP-CP session
on the AS/400 system, see “Control-Point-to-Control-Point
Strategy” on page 8-15.
The APPN topology database is fully replicated on all the
network nodes, and the structure of it is the same on the
APPN nodes and the HPR nodes. Nodes in the base-APPN
subnets see the HPR nodes and links as base APPN nodes
and links. However, nodes in the HPR subnet can distinguish
between the base APPN support and the HPR nodes and
links.

Figure 10-2. Automatic Network Routing. Intermediate nodes strip
routing information from the header at every stage through the
network.
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Directory Search: EN1 sends the Locate search request

LU-LU Session Routing: The session traffic can then
begin, and this follows the path as described in the previous
section. In the base-APPN subnets, the routing is done with
intermediate session routing, using the session connectors
that are set up during the BIND process. In the HPR subnet,
the routing is done using automatic network routing across
the RTP connection.

for LUy to its network node server NNA. If NNA has no previous knowledge of the location of LUy, and there is no
central directory server in the network, then NNA performs a
broadcast search. The broadcast search is sent to all the
APPN nodes and HPR network nodes in the network, using
the CP-CP sessions in the usual way. NNE sends a reply
that indicates the location of LUy on EN2.

In addition to the APPN class-of-service being used to calculate the route through the HPR subnet, the transmission priority is also used in HPR. The HPR links still keep queues
for the three user-session transmission priorities to prioritize
traffic at the link level. In addition to this, the new adaptive
rate-based congestion control which is used in the HPR
subnet regulates the HPR traffic so the performance in the
HPR subnet is improved.

Route Computation: NNA, acting as the network node
server for EN1, calculates the route to be used through the
whole network. The route calculation is done the same way
as in base APPN support, using class of service and the
topology database to select the least weight route through
the network. NNA has no knowledge that the HPR subnet is
any different from the rest of the network. For the example, it
is assumed that the route that is selected by NNA uses the
following path:

NNC has no knowledge of the RTP connection, nor of the
sessions which pass across it. It can route the packets of the
LU-LU session traffic based on the automatic network routing
information which is contained in every packet, so NNC
reserves no intermediate storage for the session.

EN1 - 1 - NNA - 2 - NNB - 3 - NNC - 4 - NND - 5 - NNE
- 6 - EN2
The BIND from EN1 is sent through the network with the
route selection control vector (RSCV) which NNA calculated.
The RSCV contains a list of control point and transmission
group vectors, as in base APPN support.

BIND Routing Through the HPR Subnet: Routing the
BIND in the base-APPN subnets is always done using the
RSCV. The BIND that use RSCV is sent to NNB calculated
by NNA.
When the BIND reaches the APPN/HPR boundary function in
NNB, an RTP connection is set up which crosses the HPR
subnet and finishes in NND. If an existing RTP connection
exists for the requested class-of-service, a new RTP connection is not set up.
HPR does not change the APPN route selection process.
The RTP connection follows the same route through the HPR
subnet as was indicated in the RSCV calculated by NNA,
and takes the following path:
NNB - 3 - NNC - 4 - NND
A nondisruptive path causes a different route for the RTP
connection to be set up between NNB and NND, if a failure
occurs in NNC or either of the intermediate links 3 or 4. In
this case, NNB or NND calculates the new route for the RTP
connection.
Routing of the BIND through the HPR subnet is done using
automatic network routing. After the BIND has left the
APPN/HPR boundary function in NND, the RSCV routing
continues for the last part of the route through the network.
The BIND response is sent on the reverse path. It uses the
APPN connectors that are set up during the BIND request in
the base-APPN subnets, and it uses the RTP connection set
up across the HPR subnet.

Changes to the APPN Architecture
| HPR makes small changes to most components of an APPN
| node. The main changes to the existing components are dis| cussed in this chapter.

HPR Base and Options
| The HPR function is an extension to the APPN architecture
| and can be added to an existing APPN end node or APPN
| network node (see Figure 10-4).
| Note: For different HPR-related functions, see “Relationship
|
of APPN and HPR” on page 10-5.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

┌────────────────────┐
│
HPR Control
│
│ Function Option
│
│
│
┌────────────────────┼────────────────────┤
│
│
│
│
Link-Level
│
HPR Tower
│
│
Error Recovery
│
RTP Option
│
│
Option
│
│
│
│
│
├────────────────────┴────────────────────┤
│
│
│
High-Performance Routing
│
│
Base
│
│
│
├─────────────────────────────────────────┤
│
│
│
APPN End Node or
│
│
Network Node
│
│
│
└─────────────────────────────────────────┘

| Figure 10-4. HPR Base and Options
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HPR Base

|
|

 Intermediate routing of network layer packets that is
using automatic network routing (HPR base function)

The primary role of the HPR base function is to support automatic network routing. Products that put into effect only the
HPR base act as intermediate automatic network routing
nodes for RTP connections. Such nodes cannot act as
endpoints for RTP connections. As APPN intermediate
routing is done only by APPN network nodes, it follows that a
node which is only supporting automatic network routing
must be an APPN network node. An APPN end node which
carries out only the HPR base could not perform the HPR
automatic network routing functions.

|

 Rapid-transport protocol (RTP)

|

 Nondisruptive path switch

|

 APPN/HPR boundary function

The functions that are supported by a node which puts into
effect the HPR base function include:
 Intermediate routing of network layer packets that use
automatic network routing
 Support of automatic network routing and FID2 routing
over the same link

| All the other HPR base options are supported by an HPR
| node that carries out the HPR Tower RTP option.

HPR Control Function Option
| A node that carries out the HPR control function option, in
| addition to the HPR Tower RTP option, supports the use of
| the following:
|

 RTP connections for CP-CP sessions

|
|

 RTP connections for route setup requests and
responses
Only when both HPR nodes connected by one or more HPR
links support the control function options, RTP connections
and network layer packets are used to transport the CP-CP
session flows and route setup requests and responses. Otherwise FID2 routing is used to transport the data..

 Using FID2 routing for CP-CP sessions and route setup
requests
 Using FID2 routing for LU-LU sessions which use intermediate session routing (as opposed to automatic
network routing)
 No link-level error recovery for network layer packets
that use automatic network routing
 A minimum maximum packet size on an HPR link of 768
bytes.
|

HPR Tower RTP Option

|
|
|
|
|
|
|
|
|

A node that supports the HPR tower RTP option, in addition
to the HPR base, can act as an endpoint of an RTP connection. RTP connections can only be established between
nodes that support the HPR tower RTP option. To be able to
make use of HPR in a network, there must be an HPR
subnet with at least two nodes that support the HPR tower
RTP option. If all the nodes in a network support only the
HPR base, then no RTP connections can be established,
and the network runs base APPN protocols.

| The endpoint of an RTP connection can be on an APPN end
| node or an APPN network node, so the RTP transport option
| could be put into effect on either node type.
| The functions that are supported by a node that carries out
| the HPR Tower RTP option include:
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HPR Link-Level Error Recovery Option
|
|
|
|
|
|

A node that supports high-speed links does not always
require link-level error recovery. Doing link-level error
recovery is made an option in HPR, to reduce the amount of
code required for automatic network routing. Not using linklevel error recovery can speed up communications processing when the data transmission quality is good.

|
|
|
|
|
|

The link-level option for error recovery is an addition to automatic network routing for the HPR base. This option can also
be used on links from RTP endpoints. The link-level error
recovery option can be carried out with or without the HPR
Tower RTP option. It can be used on APPN end nodes or
APPN network nodes.

A Sample HPR Network
Figure 10-5 on page 10-5 shows a sample network which
includes different possibilities of HPR base and options. In
this example, it is assumed that the end nodes are attached
to their network node servers with unreliable lines which
require link-level error recovery. The network nodes are
assumed to be connected through a backbone of high-speed
reliable lines which do not require link-level error recovery.

HPR Subnet
RTP Connection

LU

EN4

LU

NNH

NNG

EN5

NNC

HPR Node Supporting
Transport Option

HPR Node Supporting
Base Only
RV3S095-0

Figure 10-5. HPR Base and Options Example

HPR Data Link Control

The link between EN4 and NNG is an HPR link, and to
support the unreliable link, the link-level error recovery option
is required on both nodes. The link between NNH and EN5 is
an APPN link, and so link-level error recovery is provided as
part of base APPN support.

HPR is an enhancement to APPN support, and can operate
over links that are supported by the base APPN support.
Hardware adapters and data link controls that are currently
used for APPN support could be used for HPR. The actual
data link controls which are used by HPR are a product
implementation decision.

EN4 and NNH provide endpoints for the RTP connection and
require the HPR transport option. NNG supports automatic
network routing for the RTP connection. NNC can provide
automatic network routing after a nondisruptive path switch.
NNG and NNC need the HPR base function, but they are not
RTP connection endpoints, so they do not require the HPR
transport option.

Minimum Maximum Packet Size: To avoid the need
for break-up of HPR headers, HPR requires a minimum
maximum packet size of 768 bytes. Individual products
specify a maximum packet size at the link level, and HPR
requires that this value be at least 768 bytes. This packet
size is for the basic transmission unit (BTU) and does not
include the link headers or trailers.

The HPR options are carried out in Figure 10-5 as follows:
EN4

HPR base, link-level error recovery, and HPR
transport

NNG

HPR base and link-level error recovery

NNH

HPR base and HPR transport

NNC

HPR base.

HPR Link Formats: The different packet types that are
used by HPR are discussed below:
1. XID3 I-Frame
The XID3 format is similar to the existing format, with the
addition of a new HPR capabilities control vector.
2. FID2 PIU

Relationship of APPN and HPR
This section discusses how some of the key functions within
APPN are used and are changed by nodes that support
HPR.

FID2 PIUs are still supported in HPR, and the structure
of them is exactly the same as in base APPN support.
HPR uses FID2 PIUs in the following circumstances:
|
|

 Endpoint or intermediate LU-LU sessions using
APPN routing (non-HPR)

Link Activation

 CP-CP sessions between nodes which do not both
support the HPR control function option

Link activation for data link controls in HPR nodes works
much the same as in base APPN support.

 Route setup requests between nodes which do not
both support the HPR control function option
3. Network Layer Packet
The new network layer packet is used by HPR when
doing automatic network routing for an RTP connection.
Two new headers are used in HPR for automatic
network routing and to control the RTP connection:
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NHDR

|
|

THDR

This is the network layer header which contains the automatic network routing information.

 No traffic has used the link for a certain period of time.

This the RTP transport header that contains
the RTP transport information.

HPR Connection Network Support: An RTP connection that supports LU-LU sessions can pass over a connection network. In base APPN support, the transmission
group which describes the link across the connection network
to the real partner node is set up at session activation time. If
an HPR route setup request needs to pass over a connection
network, the transmission group to the real node is required.
This means that the transmission group needs to be activated earlier in the session establishment for HPR.

 For HPR, AS/400 uses the switch disconnect parameter.

An HPR node can support automatic network routing and
FID2 routing on the same HPR link. This support is part of
the base HPR function.

HPR Link Activation
At link activation time, data link controls are started by HPR
in the same way as in base APPN support. Exchange identifiers are exchanged, and the appropriate set mode signals
are sent when the exchange is complete (see Chapter 8,
“Advanced Considerations for APPN” on page 8-1 for a
description of the existing APPN support).

Topology and Routing Services
HPR nodes use topology and routing services in the same
way as base APPN nodes. Only some minor additions are
necessary to support HPR.

The HPR data link control adds a new HPR capabilities
control vector to the XID3 that is used during the negotiationproceeding phase. This control vector indicates the following:

Topology Database Manager

 Whether link-level error recovery is required on this link
|
|

The topology database is used in the same way as in the
base APPN support as described in “Network Topology
Database” on page 2-5 and “Route Selection” on page 2-6.
The only change that is made by HPR is the addition of the
HPR capabilities to the transmission group vectors that
describe HPR links in the topology database:

 Whether the HPR Tower RTP option is supported by the
node
 Whether the HPR control function option is supported by
the node

|
|
|
|
|
|

The presence of the new control vector indicates base HPR
support. If both nodes contain the control vector, the link is
known as an HPR link. If both nodes indicate support for
the HPR Tower RTP option, then the HPR Tower RTP
options are supported between the nodes. Otherwise, base
HPR protocols are used on this link.
If one node is an HPR node and the other is a base APPN
node, then this link is an APPN link, and the HPR protocols
are not used. It is also possible for an HPR node to activate
a link in the same way as APPN support, without including
the new HPR control vector in the negotiation-proceeding
XID3.

Limited Resource: HPR nodes support limited-resource
links (see Chapter 4, “Configuring APPN” on page 4-1 for a
description of the existing APPN support). HPR nodes, which
contain the RTP connection endpoints, have session awareness and can deactivate limited-resource links that are based
on session usage.
HPR network nodes can also act as intermediate nodes by
doing automatic network routing. HPR intermediate nodes
have no session awareness so cannot use the existing
support to deactivate limited-resource links. An HPR node
can deactivate a limited-link resource when the following are
true:
 No known sessions are using the link (FID2 sessions
can still be supported over an HPR link).
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|
|

 This transmission group goes to an HPR node that supports the HPR tower RTP option.

|
|

 This transmission group goes to an HPR node that does
not support the HPR tower RTP option.

|
|
|
|

APPN nodes that do not support HPR treat these new capabilities as reserved combinations. Therefore, APPN nodes
see no difference between HPR nodes and links, and APPN
nodes and links.

Route Selection Services
|
|
|
|
|
|

The logic used by route selection services to calculate the
initial routes (as opposed to a backup route) through an HPR
network or an APPN/HPR combined network is unchanged.
The network node that is the network node server of the originating logical unit or the CP originating location unit is still
responsible for the initial route calculation.

| The only time HPR changes a route is during a nondisruptive
| path switch. An HPR network node needs to calculate a new
| route through the HPR subnet for one of the following:
|
|

 The HPR network node is the NNS originating logical
unit.

|

 The HPR network node is the CP originating logical unit.

|
|
|

 The HPR network node is the APPN/HPR boundary
function between a base-APPN subnet and an HPR
subnet.

|
|
|
|
|
|
|
|

HPR does not artificially make HPR links appear more attractive by lowering their weight in any way. If HPR did lower the
weight, it could have an adverse affect on the whole network.
A small change in the characteristics of the link could change
the distribution of traffic throughout the whole network. If
giving preference to HPR links is desired, the HPR links
could be assigned lower weights than the base APPN links
when defining their transmission group characteristics.

HPR tower RTP option. An HPR node which receives a FID2
BIND inspects the route selection control vector before it
builds the APPN session connectors. If the intermediate HPR
node detects that there is an HPR link in the route selection
control vector as it leaves this node, then it continues to
inspect the BIND. The HPR node continues to inspect the
BIND until it has found the end of the HPR subnet. (The end
of the subnet route may or may not be the end of the route
selection control vector.) The intermediate HPR node then
requires APPN/HPR boundary function between the base
APPN subnet and HPR subnet (see “APPN/HPR Boundary
Function” on page 10-8). Finally, the RTP connection is activated, or an existing RTP connection is used.

Directory Services
The directory database is used in the same way by an HPR
node as described in “Directory Services” on page 2-5.

An intermediate HPR node which supports only the HPR
base does not inspect the route selection control vector in an
FID2 BIND for HPR subnets. This happens when the HPR
node cannot provide the APPN/HPR boundary function or be
the endpoint of an RTP connection. So, if a base HPR node
receives an FID2 BIND, it acts as a normal APPN intermediate network node and uses APPN intermediate session
routing.

LU-LU Sessions
Activating an LU-LU session which originates in an HPR
node requires the following steps:
 Find the location of the target LU (using locate searches
if necessary).

Each RTP connection in an HPR subnet can transport
session data for one specific class-of-service as specified in
a BIND. Multiple sessions of the same class-of-service can
use an RTP connection. The APPN transmission priority is
stored as part of the class-of-service, and so all the traffic by
using a single RTP connection has the same priority. Different classes of service require different RTP connections.

 Calculate the route selection control vector to be used to
reach the target LU.
 Perform the HPR route setup process (if necessary).
 Activate an RTP connection (if necessary), or send the
BIND on an existing RTP connection.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

The logic used during the first two steps is the same as in
base APPN support. HPR uses new control vectors and subfields. After the route selection control vector has been calculated, the HPR node inspects the route selection control
vector to determine if the first transmission group on the path
is an HPR link. If the first transmission group is an HPR link,
then this HPR node continues to inspect the route selection
control vector until it finds the end of the HPR subnet. (The
end of the HPR subnet may or may not be the end of the
route selection control vector.) If an HPR tower RTP option is
found and an RTP connection exists for the required classof-service, the BIND is sent on the existing RTP. If an RTP
connection does not exist, then a new RTP connection is
activated, and the BIND is sent at the same time. If an RTP
tower option is found but there is no RTP connection, then
the RTP connection setup information and BIND are sent
simultaneously. A new RTP connection is established.
If the first transmission group in the route selection control
vector is not an HPR link, then it must be an APPN transmission group. The normal APPN session setup logic is used
to establish the session. The BIND is sent out over the
APPN link.

|
|
|
|
|
|
|
|
|

Sessions can originate in APPN nodes or HPR nodes and
can be destined for APPN nodes or HPR nodes. There is no
restriction on the number of HPR and APPN subnets that an
APPN session can cross. The endpoint of an RTP connection can be an HPR end node or an HPR network node.
If an HPR node is an intermediate node on a session path,
then it must be a network node, similar to base APPN
support. Figure 10-6 on page 10-8 shows three examples of
sessions that use RTP connections:

|

 Both session endpoints are in HPR nodes.

|
|

 One session endpoint is in an HPR node, and one is in
a base APPN node.

|

 Both session endpoints are in base APPN nodes.
There is no change that is required in the applications or
subsystems at the session endpoints, when LU-LU sessions
pass over HPR subnets. The LU-LU sessions see the benefits of the improved performance in the network without
having to make any changes to support HPR.
Nondisruptive path switch is always supported for LU-LU
sessions.

At some later point during the session setup, the BIND may
pass through an intermediate HPR node which supports the
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Figure 10-6. LU-LU Sessions in an APPN/HPR Network. Multiple sessions can be multiplexed over a single RTP connection if they all use
the same class-of-service.

Figure 10-7 on page 10-9 shows the APPN HPR boundary
function which is setup in HHN to support an LU-LU session
between NNG in the HPR subnet and EN5 in the base-APPN
subnet. The half-sessions in an end node represent the LU.
The session connector in the APPN/HPR boundary function
connects the APPN path control instances. The EN5 sees
NNH as a normal APPN intermediate node in the session
path.

Combined APPN/HPR Networks
| Every HPR node that implements the HPR tower RTP option
| supports the APPN/HPR boundary function. The APPN/HPR
| boundary funcion does the following:
|
|

 Provides a seamless migration from (base) APPN
network to HPR

|
|

 Provides interoperability between HPR nodes and (base)
APPN nodes that do not support HPR

10-8

APPN Support V4R2

APPN/HPR Boundary Function
|
|
|
|
|
|
|

If a session passes from a base-APPN subnet to an HPR
subnet, the HPR node provides APPN/HPR boundary function support. This function is provided by an HPR node with
the HPR tower RTP option. All the protocols between the
HPR node and APPN nodes are the base APPN protocols.
All the protocols between the HPR node and other HPR
nodes in the HPR subnet are HPR protocols.
The APPN/HPR boundary function provides a session connector to support intermediate session routing across a
base-APPN subnet (see “Intermediate Session Routing” on
page 2-8). The APPN/HPR boundary function between each
base-APPN subnet and HPR subnet changes the routing
from intermediate session routing to automatic network
routing. The APPN/HPR boundary function uses the normal
APPN session connector, and so the adjacent APPN nodes
sees the HPR node with APPN/HPR boundary function as a
normal intermediate network node.

HPR Subnet
LU

RTP Connection

NNG

LU

NNH

EN5

HalfSession

HalfSession
APPN/HPR Boundary Function
Session Connector

FID5
PC

FID5
PC

RTP

RTP

ANR

ANR

DLC

DLC

PC Path Control
DLC Data Flow Control

FID2
PC

FID2
PC

DLC

DLC

HPR Node Supporting
Transport Option
RV3S106-0

Figure 10-7. APPN/HPR Boundary Function

nections are activated along this path. Figure 10-8 on
page 10-10 shows that the components used in the APPN
nodes and HPR nodes, to support an LU-LU session
between EN1 and NNE. The LU-LU session traffic that uses
intermediate session routing is routed in the base-APPN
subnets and uses automatic network routing in the HPR
subnet. The APPN/HPR boundary functions provide session
connectors which are used to support the APPN intermediate
session routing. The automatic network routing in the HPR
subnet is done at a lower layer than the intermediate session
routing.

Figure 10-7 shows the APPN/HPR boundary function which
is set up in NNH to support an LU-LU session between NNG
in the HPR subnet and EN5 in the base-APPN subnet. The
half-sessions in an end node represent the LU. The session
connector in the APPN/HPR boundary function connects the
APPN path control to the HPR path control instances. The
EN5 sees NNH as a normal APPN intermediate node in the
session path.

Routing in APPN/HPR Networks
When a session passes across multiple base-APPN subnets
and HPR subnets, an HPR node with the transport option
provides APPN/HPR boundary function at each boundary
between the different subnets. Automatic network routing is
done by the HPR subnets, and intermediate session routing
is done by the base-APPN subnets.
At session establishment time, the route selection control
vector which is calculated in the normal way is transported
end-to-end along the session path with the BIND. The route
selection control vector is used to establish the route through
the base-APPN subnets in the normal way. The HPR route
setup process uses the route selection control vector to calculate the path through the HPR subnets, and the RTP con-

HPR Migration Summary
|
|
|
|
|

There are no configuration restrictions on migrating an APPN
network to support HPR. As soon as an HPR subnet is
formed, the benefits of HPR can be achieved. You can add
new HPR nodes or upgrade existing APPN nodes to HPR
support.
To take full advantage of the HPR function, though, you
should plan to upgrade APPN nodes to HPR nodes so that
HPR subnets are formed. High-speed links with the heavy
traffic, such as backbone links, would benefit from the
reduced flows and the omission of link-level error recovery.

Chapter 10. High-Performance Routing

10-9

HPR Subnet
RTP Connection

LU
EN1

NNA

NNB

NNC

LU
NND

HalfSession

HalfSession

Session
Connector
FID2
PC

NNE

FID2 FID2
PC
PC

Session
Connector
FID2
PC

Session
Connector

FID5
PC

FID5
PC FID2
PC
RTP

RTP
ANR

ANR

FID2
PC

ANR

DLC

DLC

DLC

DLC

DLC

DLC

DLC

DLC

DLC

DLC

PHY

PHY

PHY

PHY PHY

PHY

PHY

PHY

PHY

PHY

PC Path Control
DLC Data Flow Control
PHY Physical Layer

HPR Node Supporting
Transport Option
HPR Node Supporting
Base or Transport Option
RV3S107-0

Figure 10-8. Intermediate Session Routing and Automatic Network Routing

HPR Support on AS/400
AS/400 has supported the HPR base function since Version
3 Release 1. The support of the HPR base function on
AS/400 had been limited to certain IOP (Input/Output
processor) types over a limited number of data link types.
(Token Ring, Ethernet, Fiber distributed data interface
(FDDI), and Frame relay are examples of these data links.)
Also, AS/400 did not support the link-level error recovery
option. The only way AS/400 would use a link for HPR base
purposes was if it did not perform any link-level error
recovery.
|
|
|
|

In the current release of the OS/400 operating system, the
following enhancements have been made to allow AS/400 to
play a much larger role in an HPR network. These enhancements are:

|

 Support of the HPR Tower RTP option

|

 Expanded data link support for allowing HPR traffic

|

 Support of the HPR Link-Level Error Recovery option
Details on how these functions are activated on the system
as well as other operational issues regarding HPR support
on AS/400 can be found in the following sections.

|

HPR Configuration Options
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|
|
|
|
|
|
|

HPR Base Support: All AS/400 systems that run Version
3 Release 1 or later can carry out the HPR base functions.
(ANR routing is one of these functions.) There is no systemwide parameter that controls this function. You can configure
which APPN transmission groups carry HPR traffic by setting
the APPN HPR-capable parameter in the APPN controller
description.

|
|
|
|
|

The APPN/HPR capable parameter in APPN controller
descriptions has been expanded to allow additional types of
data links. Refer to “Data Links Supporting HPR Traffic” on
page 10-11 for details about the data links that can carry
HPR traffic on AS/400.

|
|
|
|

HPR Tower RTP Option: The Allow HPR transport

|
|
|
|
|
|

The network administrator should decide whether to use the
HPR Tower RTP option. The benefits that can be realized
depend on the networking environment in which it will be
used. When one or more of the following networking environment conditions exists, you should consider using HPR in
your network.

|
|
|
|
|

tower (ALWHPRTWR) parameter on the Change Network
Attributes (CHGNETA) command is used to enable or disable
the HPR Tower RTP option on the system.

1. Alternate routing paths exist. Having alternate routing
paths within an HPR subnet allows the nondisruptive
path switch function to automatically reroute around
failed nodes or TGs without losing any session traffic
data. Another benefit of using HPR if alternate paths

|
|
|
|
|
|
|

exist is the ability on the AS/400 system to recompute
the best route for RTP connections. If an RTP connection is first established over a certain route, and a
more desirable route comes available, AS/400 provides
a way of switching over to the most desirable route. For
more details on this function, refer to “Working with
APPN Status” on page 9-23.

|
|
|
|
|
|

2. High speed data links such as LANs (local area network)
and ATM (asynchronous tranfer mode) exist. HPR allows
hop-by-hop link-level error recovery to be bypassed.
Thus, session traffic being carried over RTP connections
can be processed faster by intermediate nodes rather
than through standard APPN intermediate routing.

|
|
|
|
|
|
|
|
|

3. Unreliable data links exist. When you use communication lines in the network that are prone to occasional
outages, the nondisruptive path switch function can be
useful. Even if no alternate path exists through the HPR
subnet, it is possible to configure the system to wait a
certain period of time before declaring session failures.
Thus, if the original path becomes available before this
time period expires, the session traffic can continue
without having to be restarted.

|
|
|
|
|
|
|
|
|
|

Path Switch Related Configuration Options: There

|
|
|
|
|
|
|
|
|
|

Another path switch related parameter is defined in controller
descriptions that are configured to support APPN/HPR traffic.
The HPR Path Switching (HPRPTHSWT) parameter is used
to control whether RTP connections should attempt to switch
paths when the APPN controller description is varied off.
The APPN controller description is designated as the first
hop of an RTP connection.This parameter also determines
whether the RTP connections (and the sessions being
carried over that RTP connection) should be ended when the
controller description is varied off.

are four HPR path switch timers that can be configured with
the CHGNETA command. These path switch timers correspond to the different transmission priority values, which can
be specified through the class-of-service when sessions are
established. These timers represent the amount of time (in
minutes) that the system attempts to re-establish a path for
an RTP connection. The system attempts to re-establish a
path after it has been determined that the existing path for
the RTP connection can no longer be used.

Data Links Supporting HPR Traffic
The HPR data link support on the AS/400 system can be
broken down into two categories. The first category is the
links that are only capable of running HPR by using link-level
error recovery. The second category is the links which are
capable of running HPR without using link-level error
recovery.
Note: For the second category of links, the AS/400 system
prefers to run without using link-level error recovery.
However, if the partner system is only capable of
running HPR by using link-level error recovery, then
the AS/400 will negotiate with the partner system.

The AS/400 agrees to use link-level error recovery for
the HPR traffic with this partner. Refer to “Factors
That Influence HPR Link Support” for more information on this negotiation.
| Data Links Requiring Link-Level Error Recovery:
| Data lines that require link-level error recovery include the
| following:
|

 Token Ring (feature cards 6160, or 2626)

|

 Ethernet (feature cards 2625)

|

 SDLC

|

 X.25

|

 ISDN

Data Links Capable of Running HPR Without Link| Level Error Recovery: Data links able to run HPR
| without link-level error recovery include the following:
|

 Asynchronous Transfer Mode (ATM)
 Frame Relay (feature cards 2666, 2699, or 2721)
 Token Ring (feature cards 2619, 6149, 2724, or 9175)
 Ethernet (feature cards 2617, 6181, 2723, 2828, or
9174)
 Distributed Data Interface (feature cards 2618 or 2665)
 Wireless (feature card 2668)

|

HPR Service Access Points

|
|
|
|
|

A special HPR Service Access Point (SAP) must be defined
in the line description when running HPR without link-level
recovery using LAN (local area network) line descriptions.
(Token Ring, Ethernet, Wireless, and Distributed Data Interface are examples of LAN line descriptions.)

|
|
|
|
|
|
|

The HPR SAP value is hexadecimal C8. It does not need to
be manually configured in the line description. When the line
description is varied on, and the system determines that the
LAN card is HPR-capable without link-level error recovery,
then this HPR SAP is automatically added to the SAP list in
the line description. Token Ring and Ethernet lines can also
have this HPR SAP manually added to the line description.

|
|
|
|
|

If the system is unable to automatically add the HPR SAP to
the line description because of no available slots in the
Source Service Access Point Table, then HPR traffic can still
flow over the line. The HPR traffic would be forced to use
Link-Level Error Recovery.

|

Factors That Influence HPR Link Support

|
|
|
|
|
|

A number of factors influence whether HPR traffic flows over
a particular APPN transmission group between a pair of
systems. For the discussion that follows, the assumption is
that both systems are AS/400s. If one of the systems is not
an AS/400, then review the documentation for that product to
see how the HPR link support is configured.
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| For an APPN transmission group to be considered eligible for
| transporting HPR traffic, all of the following conditions must
| be true:
|
|

 Both systems must have line descriptions configured
with a maximum frame size of 768 bytes or greater.

|
|
|

 Both systems must have their APPN controller
descriptions configured with a maximum frame size of
768 bytes or greater.

|
|

 Both systems must have the HPR(*YES) parameter
specified in their APPN controller descriptions.

|
|
|
|
|

 The line descriptions being used on both systems must
be capable of carrying HPR traffic. Refer to “Data Links
Supporting HPR Traffic” on page 10-11 to see the data
links capable of transporting HPR traffic on the current
release of OS/400 on the system.

|
|
|
|

 The two systems must have compatible link-level error
recovery settings available. To see what the compatible
settings are, refer to “HPR Link-Level Error Recovery
Negotiation.”

| Notes:
|
|
|

1. An informational message is issued to the system operator message queue because one of the conditions that
is listed above is not being met and the following is true:

|
|

 The local AS/400 system is configured as HPR
Tower RTP-capable

|
|

 The APPN controller description of the local system
is configured as HPR(*Yes)

|
|
|
|
|

The HPR traffic will not be allowed to flow. (The informational messages could be either CPI5734, CPI5737,
CPI5739, or CPI5740.) These messages can be used to
isolate the condition that is preventing HPR traffic from
flowing over the particular connection.

|
|
|

2. Link activation succeeds even if the conditions listed
above are not met. However, only standard APPN traffic
is allowed to flow over the link.

|
|
|
|
|

HPR Link-Level Error Recovery Negotiation: The
following matrix shows how HPR traffic is supported between
two systems that are based on their HPR link-level error
recovery settings. The HPR link-level error settings are
exchanged between the systems:
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|

System 1

|
|
|
|
|
|

System 2
No link
level ERP
allowed

Link Level
ERP
required

Prefer no
link level
ERP but
could run
using link
level ERP

|
|
|

No link level
ERP allowed

HPR supported (NO
ERP)

HPR Not
Supported

HPR supported (No
ERP)

|
|
|
|

Link level ERP
required

HPR not
supported

HPR supported
(uses ERP)

HPR supported
(uses
ERP)

|
|
|
|

Prefer no link
level ERP but
could run using
link level ERP

HPR supported (No
ERP)

HPR supported
(uses ERP)

HPR supported (No
ERP)

|

RTP Connection Considerations

|
|
|
|
|
|
|
|
|
|

An APPN session is carried over an RTP connection any
time part or all of the route traverses an HPR subnet that has
a pair of HPR Tower RTP capable systems. These systems
could be on the edge of the HPR subnet also. When this
condition occurs, either a new RTP connection is established, or an existing RTP connection between the two RTP
endpoints is used. RTP1 and RTP1 and RTP2 are used for
this example. For a session to be carried over an existing
RTP connection between two HPR Tower RTP capable
systems, the following must be true:

|
|

1. The Class of Service (COS) for the new session is using
the same COS as the RTP connection.

|
|
|

2. The HPR subnet portion of the new session's route traverses the same route that the RTP connection is currently using.

|
|
|

3. The existing RTP connection must be in a state that
allows new session traffic. The RTP connection is not in
the process of being deactivated.

|
|
|
|
|
|
|

RTP connections are bi-directional. An RTP connection
established for a session in the direction of RTP1 to RTP2
can also be used for sessions established in the direction of
RTP2 to RTP1. In general, multiple RTP connections do not
use the same COS and the same route. Multiple RTP connections that use the same COS and the same route could
occur for the following reasons:

|
|
|
|

 Both of the RTP endpoints attempt to establish a new
RTP connection at the same time. In this case, neither
side has an existing RTP connection to use, so each of
the RTP endpoints activates a new RTP connection.

|
|
|
|
|
|

 The target RTP endpoint supports multiple network connection endpoints (NCEs). AS/400 supports only a single
NCE, so this condition cannot occur between two
AS/400 RTP endpoints. For information about NCEs,
refer to the APPN HPR Architecture Reference,
SV40-1018.

|
|
|
|

 Originally, multiple RTP connections may have been
established over different routes. However, due to a nondisruptive path switch, the RTP connections are now
using the same route.

|
|
|
|
|
|

RTP connections remain active as long as there are bound
sessions that are being carried over the RTP connection.
After all of the sessions that use RTP connection have been
unbound, the RTP connection ends. This would be considered a normal RTP connection deactivation. Other actions
that can cause an RTP connection to end are the following:

|
|

 An operator-initiated RTP end connection (see “Working
with APPN Status” on page 9-23)

|

 A failed attempt at a nondisruptive path switch attempt

|
|
|
|

 Varying off a controller description that represents the
first hop of the HPR subnet. The HPR Path Switching
(HPRPTHSWT) parameter in the controller description
can affect this behavior.

|

HPR in Multiple Network Configurations

|
|
|
|
|
|
|
|
|
|
|

HPR can be used in both single or multiple network environments. In the multiple network environment, it is possible to
have HPR traffic span different networks. HPR traffic spans
different networks as long as the two network nodes that
form the boundary between the networks have HPR base
support and are configured to allow HPR traffic over the TGs
connecting them. When a session is established that spans
multiple networks, an HPR subnet may exist between the
multiple networks. In this case, the RTP endpoint in the first
network establishes an RTP connection with the RTP
endpoint in the second network.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

There may be cases where an HPR subnet exists which
spans multiple networks, but an RTP connection that spans
the two networks is not established. When not using HPR,
routing information is normally 'swapped' by the system that
provides the network boundary during bind request processing. This is done to keep the routing information between
the two networks separate. With HPR, the routing information
for both networks is made available to the origin RTP
endpoint (so that it can figure out the largest possible HPR
subnet). If the routing information (RSCV) of the target
network is too large, then the network node performing the
multiple network connectivity function does not make the
routing information of the target network available to the
source network. (The routing information is too large if it is
half the RSCV size or 128 bytes.) This may prevent the
session from flowing over an RTP connection or it may also
cause the session to span multiple RTP connections (for
example, the session may span multiple HPR subnets).

|

Path Switch Considerations

|
|
|
|

A number of conditions can cause an HPR Tower RTP
capable node to attempt a nondisruptive path switch of one
or more RTP connections. On AS/400, the trigger mechanisms are the following:

|
|

 Operator-initiated path switch (refer to “Working with
APPN Status” on page 9-23)

|
|
|
|

 Varying off a controller description that represents the
first hop of an HPR subnet route, and the controller
description is configured with the HPR Path Switching
parameter that is set to *YES

|
|
|

 Detection of a nonfunctional RTP connection (which
could be caused by a node or link outage within the
HPR subnet)

|
|
|
|
|
|
|
|

Traffic can continue to flow over the current route of the RTP
connection in the case of an operator-initiated path switch.
This situation could occur if the current route is currently the
best route (or only route) available. No path switch would
occur. For the path switch triggers, varying off the controller
description or detecting an RTP connection that is not functioning suspends all the sessions being carried over the
affected RTP connections.

|
|
|
|
|
|
|
|
|
|

Either of the two RTP endpoint systems may initiate a path
switch attempt (no matter which system caused the RTP
connection to be originally activated). If the two RTP
endpoints have different HPR path switch timers configured,
then the path switch timer that is in effect for the RTP connection is the larger of the two values. For more information
on path switch timers, refer to “Path Switch Related Configuration Options” on page 10-11. Note that these values are
determined at the time the RTP connection is initially established.

|
|
|
|

Configuring the HPR path switching parameter as
HPRPTHSWT(*YES) in the controller description, can cause
the RTP connection and associated session traffic to remain
active until one of the following occurs:

|
|

 A new path is found.
 The path switch timer expires.

|
|
|
|
|
|

If the operator needs to over-ride this behavior at some time,
one or more of the RTP connections can be ended with the
WRKAPPNSTS support. By using the WRKAPPNSTS
support just before varying off the controller description, RTP
connections are forced to end (thus eliminating the path
switch attempt).

|

Link Speed Usage for HPR

|
|
|
|
|
|

In APPN, the link speed transmission group (TG) characteristic is only used for route selection purposes. In HPR, the
link speed characteristic has an additional use. When an
RTP connection is established, the RTP endpoint systems
determine the link speeds of all of the TGs along the HPR
subnet route. It is important that the link speed character-
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|
|
|
|
|
|

istics configured in HPR capable systems accurately reflect
the actual link speed supported by the TGs. On AS/400, this
linkspeed parameter is configured in the line description. For
more information about the LINKSPEED parameter on the
line description, refer to “Line Description Parameters for
APPN Only” on page 4-7.

| Note: If the linkspeed parameter is configured improperly in
|
one or more of the HPR-capable systems, the per|
formance of sessions carried over RTP connections
|
is much slower.

Displaying Status of APPN Sessions and
RTP Connections
The Work with APPN Status (WRKAPPNSTS) command is
used to display APPN sessions that are currently active on
the system. Any RTP connections (and the sessions being
carried over them) can also be displayed when the local
system is one of the endpoints of the RTP connection. For
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details on this command, see “Working with APPN Status” on
page 9-23.
Note: When the local system is performing ANR routing on
behalf of some RTP connections which are controlled
by other RTP endpoint systems, no session activity
can be displayed on the local system. With ANR
routing no session awareness is maintained at the
intermediate nodes. Because no session awareness
is maintained, no warning message (CPA2611) is
issued when the controller descriptions are varied off
(other than ANR routing is performed).

Appendix A. Sense Codes
sessions. The initiation request
should not be retried.

Request Reject (Category Code = X'08')
This category indicates that the request was delivered to the
intended component and was understood and supported, but
not run.

000B

The primary logical unit is not available because it is unable to comply
with the primary logical unitsecondary logical unit role specification.

000C

The secondary logical unit is not
available because it is unable to
comply with the primary logical unitsecondary logical unit role specification.

000D

The LU is not available because its
SSCP is in the process of being
taken down, and is, therefore, not
allowing new sessions to be started.
The initiation request should not be
retried.

000E

The LU is not available because an
intermediate gateway SSCP is in the
process of being taken down, and
is, therefore, not allowing new sessions to be started.

000F

The secondary logical unit is not
available because it is being taken
down, and is, therefore, not
accepting new sessions. The initiation request should not be retried.

Category and modifier (in hexadecimal):
0801

Resource Not Available: The LU, PU, link
station, or link specified in an RU is not available.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

Independent LU Does Not Receive
ACTLU: An ACTLU has been sent
by the SSCP to an independent LU
(sent by BF).

0002

Reserved resources requested for
sessions exceed allowable
maximum: The resource reservation
request in RNAA exceeds the
maximum allowed by system definition. The address was not
assigned and no change was made
to the current reservation of
resources for the LU.

0003

0004

0005

Name substitution cannot be performed because the name alias
function is not available.
A switched connection currently
exists for the link being activated,
and the SSCP or the subarea PU
does not support the protocols necessary to allow the take over of
such a link.
A SETCV has been received for a
resource that is still represented in
the pool of available control blocks.

0006

The line is not associated with a line
adapter.

0007

The line is associated with a line
adapter that is not installed or not
attached to the CCU.

0008

The line is associated with a line
adapter that is inoperative.

0009

The LU is not available because it is
not ready to accept sessions.

000A

The primary logical unit is not available because it is being taken down,
and is, therefore, not accepting new

 Copyright IBM Corp. 1997, 1998

4001-4002 Set aside for implementation-specific
use and will not be otherwise
defined in SNA; see implementation
documentation for details.
0805

Session Limit Exceeded: The requested session
cannot be activated, because one of the NAUs is
at its session limit, for example, the LU-LU
session limit or the (LU, mode) session limit.
This sense code applies to ACTCDRM, INIT,
BIND, and CINIT requests.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

If accepted, the BIND request would
prevent either the receiving LU or
the sending LU from activating the
number of contention winner sessions to the partner LU that were
agreed on during a change-numberof-sessions procedure.

0004

For an independent LU, the BIND
request, if accepted, would cause
the system defined maximum

A-1

number of sessions allowed for any
LU to be exceeded for this LU.

0806

0005

The intermediate session router is
unable to create a session connector control block. The pool of
session connectors is saturated with
active sessions and with pending
active sessions for which the queue
bit was set in the BIND; the BIND
should not be retried.

0006

The intermediate session router is
unable to create a session connector control block. The pool of
session connectors is saturated with
active sessions and with pending
active sessions for which the queue
bit was not set in the BIND; the
BIND should be retried.

0008

For a dependent LU, if accepted,
the BIND request would cause the
session limit to be exceeded.

0009

If accepted, the request would
cause the primary logical unit
session limit to be exceeded.

000A

If accepted, the request would
cause the secondary logical unit
session limit to be exceeded.

000B

The request was rejected because a
session already exists between the
same LU pair, and at least one of
the LUs does not support parallel
sessions.

Resource Unknown: For example, the request
contained a name or address not identifying a
PU, LU, SSCP, link, or link station known to the
receiver or the sender.
Note: In an interconnected network environment, this sense code may be set by an
SSCP in whose subnetwork and domain
the LU was expected to reside; it is not
set by an SSCP that is only an intermediary on the session-setup path. A
gateway SSCP examines the Resource
Identifier control vector in a session
setup request (for example, CDINIT), to
determine whether the LU is in the
SSCP's subnetwork and domain.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

A-2

0000

No specific code applies.

0001

The resources identified in an SNA
Address List (X'04') MS common
subvector are unknown to the PU
receiving the request.
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Note: When this sense data flows
in a -RSP to an NMVT, the
referenced X'04' subvector is
the one that was present in
the request NMVT to which
the -RSP corresponds.
When this sense data flows
in a Sense Data (X'7D') MS
common subvector, the referenced X'04' subvector is
present with the X'7D' subvector in the same major
vector.
0002

Set aside for implementation-specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.

0004

The indicated resources in the
accompanying Name List (X'06')
subvector are unknown to the
control point to which the request
containing the subvector was routed.
Note: Names in the hierarchy
below the level of the first
unknown resource are not
examined by the control
point.

0006

For a dynamic reconfiguration
DELETE, MOVE, or REPLACE
operation, the resource to be DRed
could not be found.

0007

The LU address in bytes 8-9 of
RNAA type X'4' is already in the free
pool.

0008

For a dynamic reconfiguration
DELETE, MOVE, or REPLACE
operation, the NAU name in RNAA
does not correspond to the resource
identified by the element address in
the RNAA.

0009

The SSCP(OLU) cannot identify the
SSCP(DLU), and default SSCP
rerouting is not enabled.

000A

The configuration identifier specified
in a management services
command is not recognized by the
DLC manager at the receiving node.

0011

An unknown OLU name was specified in the request.

0012

An unknown DLU name was specified in the request.

0013

An unknown secondary logical unit
name was specified in the request.

0014

An unknown primary logical unit
name was specified in the request.

0015

An unknown OLU address was
specified in the request.

0016

An unknown DLU address was
specified in the request.

0017

An unknown secondary logical unit
address was specified in the
request.

0018

An unknown primary logical unit
address was specified in the
request.

0021

The session-initiation request specified that the receiving SSCP is the
SSCP having the DLU in its domain,
but the DLU is unknown to the
receiving SSCP.

0022
0023

0809

include inconsistent settings of the
Short Hold Indicator (SHI), the Short
Hold Status Indicator (SHSI) and the
XID Exchange State Indicator.
0039
080C

CP capabilities error - CD error
during CP capabilities exchange.

Procedure Not Supported: A procedure (Test,
Trace, IPL, REQMS type, MS major vector key)
specified in an RU is not supported by the
receiver.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001-0003 Set aside for implementation specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.

The sender of the request is
unknown to the receiver.

0005

The destination of the request or
response is unknown to the sender.

The MS major vector key is not supported by the receiver.

0006

The MS major vector is identified as
one that contains a command, but
the receiver does not recognize or
support the command subvector.
(See the X'086C' sense code for the
case in which the command subvector is identified, but an additional
required subvector is missing.)

0024

An unknown LU1 name was specified in the request.

0025

An unknown LU2 name was specified in the request.

0026

The SSCP does not have a session
with the boundary function PU of an
independent LU.

0007

0027

The PU associated with a switched
secondary logical unit is unknown.
Session setup processing for the
switched secondary logical unit
cannot proceed.

A request for a function is supported
by the receiver, but the resource
identified in the request does not
support that function (no function is
specifically indicated).

0009

0028

NAU1 network address is unknown.

0029

NAU2 network address is unknown.

002A

The NAU name in the CONTACT or
ACTLU does not correspond to

A request for session information
retrieval for an independent LU was
received in an REQMS; such
requests are permitted only in an
NMVT.

000A

002B

Link could not be identified by the
local system because resource was
not found or there was no match for
the transmission group.

A request was received containing a
name list or an address list MS subvector with multiple entries, but the
receiver supports only a single entry
in such a subvector.

Mode Inconsistency: The requested function
cannot be performed in the present state of the
receiver.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0038

There is an inconsistency of mode
between the XID sender and
receiver. The XID receiver is operating in short hold mode. Examples

4001, 4003 Set aside for implementation-specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.
080D

NAU Contention: A request to activate a session
was received while the receiving half-session
was awaiting a response to a previously sent
activation request for the same session; for
example, the SSCP receives an ACTCDRM from
the other SSCP before it receives the response
for an ACTCDRM that it sent to the other SSCP
and the SSCP ID in the received ACTCDRM
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was less than or equal to the SSCP ID in the
ACTCDRM previously sent.
080E

extended positive RSP(BIND). Insufficient resources exist to extend a
BIND response.

NAU Not Authorized: The requesting NAU does
not have access to the requested resource.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

A network node does not have adequate resources to perform the
REGISTER (the available directory
capacity is exceeded).

0002

Locate message received when we
were not the NSS for the OLU.

000B

A BFSESSINFO was received for an
unknown LU.

0006

NN received a REGISTER from an
unauthorized PN; receiver rejects
the REGISTER with this code.

000C

0007

NN received a REGISTER from
another NN; receiver rejects the
REGISTER with this code.

Not enough buffer space exists to
support a deadlock-free transmission group. The receiver does
not have enough buffers to allocate
a BIND receive buffer.

000D

Insufficient buffers exist to activate a
session.

000E

A BIND or BFCINIT cannot be processed because of insufficient
storage to keep the networkqualified name of the initiating
control point.

000F

Insufficient buffer space exists to
build a BFINIT.

0010

The CP does not have adequate
resources to process a Locate GDS
variable request. The contention
loser's CP-CP session is deactivated.

End User or LU Not Authorized: The requesting
end user or LU does not have proper security
authorization to access the requested resource.

0011

There is insufficient storage available to the SNA component to
satisfy the request at this time.

Bytes 2 and 3 following the sense code contain
code specific information. Settings allowed are:

0016

Unknown Network ID.

0018

All address space has been used.

0008

NN received a DELETE from
another NN; receiver rejects the
DELETE with this code.

0009

NN received a DELETE from an
unauthorized PN; receiver rejects
the DELETE with this code.

000A

A REGISTER was received for an
LU, but a conflicting directory entry
exists for this LU.
A locate was received at an NN
from an EN, but the EN is not
served by the NN.

Implementation specific use. AS/400
session endpoint filter list rejection.

0815

Insufficient Resource: Receiver cannot act on
the request because of a temporary lack of
resources.

0000

No specific code applies.

0006

Unsuccessful Allocation: The Intermediate Session Router is unable to
create a session connector control
block. The RU being rejected is a
BIND.

0007

Insufficient resources are available
for LU address allocation.

0008

No Buffer Space: The session was
deactivated because of a buffer
shortage when extending a non-
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Function Active: A request to activate a network
element or procedure was received, but the
element or procedure was already active.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

Bytes 2 and 3 may contain the following sense
code specific information:

A-4

000A

AS/400 directory search filter
rejection

0001
0812

No unreserved session connectors
are available to add an LU.

0000

000B

080F

0009

0000

No specific code applies.

0007

CP capabilities received on a
CP-CP session that is already
active.

0817

0004: Link activation but a different TG number
was negotiated.

0818

Link Procedure in Process: CONTACT, DISCONTACT, IPL, or other link procedure in
progress when a conflicting request was
received.

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

is then specified in the
NC_ER_TEST RU.)
0006

RNAA Rejected: If the PU to which
the LU is to be added is RNAA
added and a control vector has not
been received, the RNAA is
rejected. A SETCV for the PU has
not been received and processed.

0007

A CONTACT, BIND, or ACTLU has
been received from an SSCP that
has not established ownership of a
permanent system defined resource.
The resource is not usable until
RNAA(MOVE) has been received.

0008

A CONTACT, BIND, or ACTLU has
been received from an SSCP that
has not established ownership of a
temporary (DR added) resource.
The resource is not usable until
RNAA(ADD) has been received.

No specific code applies.

0001,0002 Set aside for implementation-specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.

081A

0003

CONTACT Not Serialized, Retry: An
initial CONTACT procedure is in
progress and a nonactivation
CONTACT was received by the PU.
The nonactivation CONTACT is
rejected until the initial CONTACT
procedure is completed.

0004

Set aside for implementation-specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.

0005

Link problem determination test for a
modem in progress.

0006

Online terminal test in progress.

0007

SDLC link test, level 2, in progress.

0009

Test initiated from the modem panel
is in progress.

081E

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

Request Sequence Error: Invalid sequence of
requests.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

An ACTLU was received and no
SSCP-PU session exists.

0002

An IPL or DUMP RU sequence error
has occurred.

0004

An NC_ER_TEST was to be sent as
a result of receiving a
ROUTE_TEST request. The
ROUTE_TEST was sent in one subnetwork, the NC_ER_TEST was to
be sent in another. The SSCP
sending the ROUTE_TEST did not
have a required alias address within
the subnetwork where the
NC_ER_TEST was to be sent.
(Before sending ROUTE_TEST, the
SSCP sends RNAA, or the installation predefines the alias address, so
that an origin SSCP address is
available within the subnetwork of
the route being tested. This address

Session Reference Error: The request contained
reference to a half-session that either could not
be found or was not in the expected state (generally applies to network services requests).

081F

0003

No session was found during the
processing of a session services
request.

0004

The appropriate session was found
during processing of a session services request, but the session is not
in the expected state.

Link Activation Failure: A link could not be activated, which caused a session initiation request
to fail.
0001

0821

There was a link activation failure
while an attempt was being made to
activate a TG.

Invalid Session Parameters: Session parameters
were not valid or not supported by the halfsession whose activation was requested.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

Invalid Mode Name at LU: The
specified mode name was not
recognized by the LU.

0002

Invalid Mode Name at CP: The
specified mode name was not
recognized by the CP.
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082C

0840

0003

The primary half-session requires
cryptography, but the secondary
half-session does not support
cryptography.

0004

The secondary half-session requires
cryptography, but the primary halfsession does not support
cryptography.

0005

Selective or required cryptography is
specified, but no secondary logical
unit cryptographic data key is provided.

deleted only if it is a leaf. The entry
is not a leaf, therefore, the DELETE
is rejected.

Resource-Sharing Limit Reached: The request
received from an SSCP was to activate a halfsession, a link, or a procedure, when that
resource was at its share limit. Bytes 2 and 3 following the sense code contain sense code specific information. Settings allowed are:
0000

No specific code applies.

0001

Invalid Request: The specified link
station has already received a
CONTACT and is, therefore, under
the control of another SSCP. This
CONTACT would exceed the share
limit (=1).

Procedure Invalid for Resource: The named RU
is not supported in the receiver for this type of
resource (for example, (1) SETCV specifies
boundary function support for a type 1 node but
the capability is not supported by the receiving
node, or (2) the NCP PU receiving an
EXECTEST or TESTMODE is not the primary
NCP PU for the target link.)

0842

No specific code applies.

0003

Invalid Link: The link to which the
PU is to be added is not an SNA
link. Only SNA links are supported.

0004

Invalid Link: A request that is
allowed only for a nonswitched link
was received for a link that is
defined to the receiver as switched.

0005

A-6

Resource was not dynamically
added: This request only works with
resources that were added through
dynamic reconfiguration.

0007

Resource not found.

0008

The directory entry cannot be
deleted. The network node received
a DELETE with a delete entry condition indicating that the entry can be
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RNAA(Move) received for a
resource that was added through
dynamic reconfiguration. Such a
resource may not be moved through
RNAA(Move).

000A

Procedure Invalid for Resource: A
PN supporting independent LUs has
dialed into a boundary function that
does not support sessions with independent LUs. The SSCP cannot
activate the independent LUs.

000B

The REGISTER request specifies
that a unique directory entry is
required (for example, the REGISTER is for an LU), but there is a
duplicate in the directory database.

000C

The entry type in a DELETE request
does not agree with the entry type in
the directory entry.

0010

A SETCV with control vector X'43'
has been received for a nonswitched resource.

0011

A dynamically added or a switched
resource has not yet been activated.

Session Not Active.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

0009

084B

0000

This value is used if there is not
enough data to select one of the
more specific codes listed below.

0001

The session between T2.1 CPs is
not active.

0002

For a session-initiation request, an
SSCP does not have an
SSCP-SSCP session with an SSCP
in the direction of the DLU.

0003

For a session-initiation request, an
SSCP does not have an
SSCP-SSCP session with an SSCP
in the direction of the OLU.

Requested Resources Not Available: Resources
named in the request, and required to honor it,
are not currently available. It is not known when
the resources will be made available.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

BIND Queuing Not Supported,
Retry: The secondary logical unit is
not available and the sender of the
UNBIND does not support BIND
queuing as requested by the primary
logical unit.

0002

Requested Resource Not Available:
For dynamic reconfiguration MOVE,
ADD, or ADDLIKE operation, the
requested local address is already
assigned to an active resource. For
MOVE PU this is the DLC address;
for MOVE LU, the LU local address.

0003

6002

084C

084F

The resource identified by the destination program name (DPN) is not
supported.
The resource identified by the
primary resource name (PRN) is not
supported.

6031

Transaction Program Not
Available–Retry Allowed: The
FMH-5 Attach command specifies a
transaction program that the
receiver is unable to start. Either the
program is not authorized to run or
the resources to run it are not available at this time. The condition is
temporary. The sender is responsible for subsequent retry. This
sense data is sent only in FMH-7.

Permanent Insufficient Resource: Receiver
cannot act on the request because resources
required to honor the request are permanently
unavailable. The sender should not retry immediately because the situation is not transient.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

Resource Not Available: A requested resource is
not available to service the given request.

085C

0000

AS/400 Directory search filter list
damaged.

0001

The disk is full; therefore, the load
module cannot be stored.

0002

AS/400 Session endpoint filter list
damaged.

System Exception: The node experiences an
exception condition within a resident system or
subsystem that inhibits subsequent processing
by the SNA component.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

0852

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

For LU 6.2, Transaction Program
Not Available–No Retry: The FMH-5
Attach command specifies a transaction program that the receiver is
unable to start. The condition is not
temporary. The sender should not
retry immediately. This sense data is
sent only in FMH-7.

Set aside for implementation-specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.

Exception taken while performing
APPN filter validation.

Duplicative Session Activation Request: Two
session activation requests have been received
with related identifiers. The relationship of the
identifiers and the resultant action varies by
request.

If the RU is an ACTPU or
ACTCDRM, it means that a session
has already been activated for the
subject destination-origin pair by a
session activation request that
carried a larger activation request
identifier than the current request;
the current request is refused.
If the RU is a BIND, it means that
the BIND request was received with
the same session instance identifier
(in the structured subfield X'03' of
the User Data field) as an active
session's; the current request is
refused.

For non-LU 6.2, no additional information is specified.
0001

where h is greater than or equal to
8, that is, the high-order bit in byte 2
is set to 1. The 15 low-order bits of
bytes 2 and 3 contain a binary count
that indexes (zero-origin) the first
byte of the field found to be in error.

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

The application transaction program
specified in the request is not available.

6003

0000

hnnn

0001

Received a second BIND from a
peripheral node primary logical unit
while the session is still in the activation process.
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0861

Invalid COS Name: The class of service (COS)
name, either specified by the ILU or generated
by the SSCP of the secondary logical unit from
the mode table is not in the “COS name to VR
identifier list” table used by the SSCP of the
primary logical unit.

there is no chain to respond to; otherwise, it is sent in FMH-7.
nnnn
086F

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

0864

Length Error: A length field within an MS major
vector is invalid, or two or more length fields are
incompatible.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

COS name was generated by the
SSCP.

0000

No specific code applies.
The MS major vector length is
incompatible with the RU length.

0001

COS name was generated by the
ILU.

0001

0002

The COS name generated by the
T2.1 CP local to, or the T2.1 NNCP
server for, the ILU is not in the COS
name definition table.

0002

The sum of the MS subvector
lengths is incompatible with the MS
major vector length.

nn03

0003

The CDINIT request or response
contains a Session Initiation control
vector that has Class-of-Service
(COS) name fields that have not
been properly specified.

The sum of the subfield lengths in
an MS subvector is incompatible
with the subvector length. Byte 2 following the sense code contains the
subvector key (nn).

nn05

MS subvector length invalid. Byte 2
following the sense code contains
the relevant subvector key (nn).
(This is specified only if the sum of
the subvector lengths is compatible
with the major vector length.)

nn06

Subfield length invalid. Byte 2 following the sense code contains the
subvector key (nn) of the MS subvector containing the invalid subfield
length. (This is specified only if the
sum of the subfield lengths is compatible with the subvector length.)

Function Abort: The conversation was ended
abnormally. Other endings to conversations may
occur after repeated runs; the request sender is
responsible to detect such a loop.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

For LU 6.2, Premature Conversation
Ending: The conversation is ended
abnormally; for example, the transaction program may have issued a
DEALLOCATE_ABEND verb, or the
program may have ended (normally
or abnormally) without explicitly
ending the conversation. This sense
data is sent only in FMH-7.
For non-LU 6.2, no additional information is specified.

0001

0002

A-8

Retired

System Logic Error-No Retry: A
system logic error has been
detected. No retry of the conversation should be attempted. This
sense data is sent only in FMH-7.
Excessive Elapsed Time-No Retry:
Excessive time has elapsed while
waiting for a required action or
event. For example, a transaction
program has failed to issue a
conversation-related protocol
boundary verb. No retry of the conversation should be attempted. This
sense data is sent in UNBIND when
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0877

Resource Mismatch: The receiver of a request
has detected a mismatch between two of the
following: (1) its definition of an affected
resource, (2) the actual configuration, and (3) the
definition of the resource as implied in the
request.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0020

A peripheral node supporting independent LUs has attached (using a
nonswitched link) to a T2.0 PU that
cannot have independent LU sessions through it. The SSCP activation request received for one of
these independent LUs has failed.

0025

The receiving node is unable to
process a BIND for the LU type
specified for the given LU name.

0888

Name Conflict: A name specified in an RU is
unknown, or is known and does not have the
required capabilities, or is a duplicate resource
for the specified resource type. When a name
conflict is detected, further name checking
ceases; multiple name conflicts are not reported
or detected.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

The specified DLU real network
name is known, but identifies a
resource that is not LU-LU session
capable.

0002

The specified DLU alias network
name is known, but identifies a
resource that is not LU-LU session
capable.

0003

The specified OLU real network
name is known, but identifies a
resource that is not LU-LU session
capable.

0004

The specified OLU alias network
name is known, but identifies a
resource that is not LU-LU session
capable.

0005

Name translation was invalid; that is,
a different LU name was returned
with the same network ID as the original LU name.

0006

The specified DLU real network
name is known, but is a duplicate
resource.

0007

The specified DLU alias network
name is known, but is a duplicate
resource.

0008

The specified OLU real network
name is known, but is a duplicate
resource.

0009

The specified OLU alias network
name is known, but is a duplicate
resource.

000B

A cross-network DLU name is
defined as a shadow resource, but
shadow resources are not supported
for cross-network sessions.

000C

Set aside for implementation-specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.

000D

When processing a session initiation
RU, an SSCP has found two different resource definitions for the

OLU, one with the real OLU name
and one with the alias OLU name.
000E

0890

When processing a session initiation
RU, an SSCP has found two different resource definitions for the
DLU, one with the real DLU name
and one with the alias DLU name.

Search Failure
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0010

Routing Error during a Directed
Search: A Locate GDS variable for a
directed search was received by an
intermediate NNCP and could not
be successfully routed to the destination control point.

0020

Resource Not Found during a
Directed Search: A Locate GDS variable for a directed search was
received by the named destination
CP and the search argument
resource is not a local resource.

0022

Destination not served by this CP.

0024

A search request was received from
an unauthorized end node. The
search origin information will not be
cached.

0028

Resource Not Found, Broadcast
Required: The resource was not
found on a directed
LOCATE/CDINIT search, and a
restricted broadcast was run at the
destination and failed; a broadcast
should be tried.

0030

Resource Deleted, No Broadcast
Required: A Locate GDS variable for
a directed search was received by
the named destination CP and the
search argument resource has been
deleted.

0038

Too Many Directed Search
Subprocedures: A LOCATE
exceeded the maximum height of
the search tree; too many directed
search subprocedures were tried; no
retry.

0040

Resource Not Found during a
Broadcast Search: A Locate GDS
variable for a broadcast search was
received by a CP that does not
provide network services for the
search argument resource and
neither do any of the CPs searched
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in its broadcast subtree. This condition is detected by crossing search
requests (a CP sends and receives
a search request with the same
PCID and the same search argument resource) or by a local search
failure and all CPs in the broadcast
subtree returning this sense data.
0048

A neutral search reply was received
from an end node.

0050

Quiesced CP: A CP in the broadcast
search tree is in a quiescent state
and, therefore, not receiving Locate
GDS variables. This condition is
detected when a CP in the search
subtree is quiesced and no other CP
in the subtree found the requested
resource.

0060

0070

0080

0891

0892

Session Outage: A CP in the search
tree has lost its CP-CP session with
a CP that had been sent a Locate
GDS variable and no reply had been
received.
Duplicate Fully-Qualified PCID: A
CP in the search tree detected a
duplicate fully-qualified PCID for a
different session request from the
session request that first used the
fully-qualified PCID.

Automatic network shutdown (ANS) has
occurred.

0893

0000

No specific code applies.

0001

Session Reset When ANS=STOP:
The SSCP controlling the LU has
been lost. The session will be ended
because ANS=STOP was specified
for this LU.

0002

The session was in pending-active
state when the SSCP failed.
However, because ANS=CONT,
LU-LU sessions would normally continue, but because the session was
not completely set up, it was reset.

0003

XRF-backup Session Reset When
ANS=STOP: The XRF-backup
session was reset because
ANS=STOP was specified.

Takeover not complete.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

Primary Logical Unit Lacking a
Control Point, Retry: The primary
logical unit is not currently receiving
network services from a control
point. The BIND is rejected
because the session cannot be
established. This sense data is
returned by the boundary function of
the primary logical unit.

0002

Secondary logical unit Lacking a
Control Point, Retry: The secondary
logical unit is not currently receiving
network services from a control
point. The BIND is rejected
because the session cannot be
established. This sense data is
returned by the boundary function of
the secondary logical unit.

0003

Sequence Error: The SSCP should
not send an RNAA for an independent LU until the takeover
sequence is complete for the link
station, that is, until all
BFSESSINFOs for that LU have
been received and accepted.

Invalid Network ID (NETID)

0000

No specific code applies.

0001

Primary Logical Unit NETID Invalid:
The NETID of the primary logical
unit is not the same as that of the
SSCP(PLU).

0002

Invalid NETID: The NETID field in
CONNOUT does not match the
NETID defined in the link station
receiving the CONNOUT.

0003

Invalid NETID: The NETID field in
the RNAA is not the same as the
AS/400 system NETID. There is a
mismatch between the system definitions of the SSCP and the type 4
node.
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A resource name consists only of a
network ID.

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

Storage Not Available: A CP in the
broadcast search tree does not have
sufficient storage to participate in
the search and no other CP in the
search subtree found the requested
resource.

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
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0004

0895

Control Vector Error: The RU contained a control
vector that was in error.
xxyy

0896

0897

The first byte (xx) of the sense code
specific data contains the hex key of
the control vector first detected in
error. If more than one control
vector is in error, only the first erroneous one is reported. The second
byte (yy) of the sense code specific
data contains the (zero-origin) byte
offset of the error within the control
vector.

0008

In a gateway with three gateway
SSCPs, a gateway SSCP on the
OLU side of the gateway was specified as having predesignated control
in the CDINIT. In this configuration,
only the middle gateway SSCP may
have predesignated control.

0009

In a gateway with three gateway
SSCPs, none of which is predesignated, the gateway node believes
that one is predesignated. As a
result, the gateway node receives
gateway control RUs such as RNAA
from a different SSCP than the one
it expects.

000A

The PU of an independent primary
logical unit named in BFINIT does
not have the same element address
as the one in the ALS field of
BFINIT.

000B

An SSCP has detected a specification of gateway responsibility in the
CDINIT request that is not consistent with its own definition. For
example, two gateway SSCPs in the
same gateway are both predefined
to be predesignated.

000C

The receiver is unable to interpret
the DLU name.

000D

A resource type was specified in a
search request that is not understood by this node.

000F

A gateway node has received route
data for a cross-network session in
a form that it does not support.

0010

An adjacent SSCP has the same
SSCP name as the SSCP that owns
the DLU, but a different network
identifier than the DLU.

0011

A end node supports control-pointto-control-point sessions, but does
not support LOCATE.

Control vector too long.
0000

No specific code applies.

0001

Network Name (X'0E') control vector
is too long; the vector data portion is
greater than 18 bytes long.

System Definition Mismatch: The requested
function is not supported by the receiver, or
there is a mismatch between the sending and
receiving system definitions.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

The BFCLEANUP specifies that it is
for an independent LU, but the LU
specified is not an independent LU.
This also could be caused by a
resource mismatch.

0002

The target LU is not in the same
subarea as the type 4 node.

0003

The function is not supported by the
target resource.

0004

Invalid secondary logical unit Name:
The network id (if present) for the
NS secondary logical unit name
field, is not equal to the network ID
of the type 4 node, or the secondary
logical unit name is not equal to the
LU name field in the LUB.
089B

Session Correlation Exception: The session correlation procedure detected an exceptional condition at the secondary logical unit.

0005

The LU address specified in the
FNA is not associated with the PU
target address specified in the FNA.

0006

The SSCP has no predefinition for
an LU and does not support
dynamic resource definition.

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

0007

The receiving SSCP has a different
system-defined name for the
SSCP(DLU) than the SSCP(DLU)
name in the session initiation
request.

0000

No specific code applies.

0001

RUs Out of Order: A BIND request
with the correlating fully qualified
PCID control vector (X'60') arrived
before UNBIND(Type X'02') was
received for the correlated session.
This sense data is sent in an
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UNBIND that ends the correlated
session.
0002

08A0

Correlator Not Found: A BIND
request with the correlating fully
qualified control vector (X'60')
cannot be correlated to any previous
session.

08B4

Session Reset: An LU or PU is resetting an
LU-LU session.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

The LU is sending an UNBIND with
a reason code of X'0A' (SSCP
gone); the identified LU-LU session
had to be deactivated because of a
forced deactivation of the associated
SSCP-PU or SSCP-LU session, for
example, because of a DACTPU,
DACTLU, or DISCONTACT.

0002

0003

08A2

0004

Reversed FRSN values: The CP is
sending an UNBIND with a reason
code of X'0F' (cleanup); the value in
the Last FRSN Sent field is greater
than the value in the Current FRSN
field (no retry).

0005

TDU sent out of order: The CP is
sending an UNBIND with a reason
code of X'0F' (cleanup); the value in
the Last FRSN Sent field of the
current TDU GDS variable is not
equal to the value of the Current
FRSN field in the TDU GDS variable
that immediately preceded it (no
retry).

Resource Active: The requested function must
be performed on an inactive resource, and the
resource is active.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

A-12
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No specific code applies.

0001

RNAA(MOVE) was received for an
active resource.

CP-CP Sessions Not Required: This sense code
is sent from one APPN control point to another
to deactivate CP-CP sessions between them,
because the sender does not currently need
CP-CP sessions, and the TG carrying the sessions is a limited resource.
Note: This sense code is carried within the CV
X'35' portion of the UNBIND request.
Bytes 2 and 3 following the sense code
contain sense-code specific information.
Settings allowed are:
0000

08B5

The LU or SCM is sending UNBIND
with a reason code of X'0F'
(cleanup).
The gateway node is sending
UNBIND with a reason code of X'11'
(gateway node cleanup); a gateway
node is cleaning up the session
because a gateway SSCP has
directed the gateway node (via
NOTIFY) to deactivate the session,
for example, a session setup error
or session takedown failure had
occurred.

0000

No specific code applies.

Network Node Server Not Required: This sense
code is sent by an APPN end node control point
to a network node control point to deactivate
CP-CP sessions with the NNCP, or to reject a
CP-CP session BIND from the NNCP. The end
node no longer requires network node services
from the receiver.
Note: This sense code is carried within the CV
X'35' portion of the UNBIND request.
Bytes 2 and 3 following the sense code
contain sense-code specific information.
Settings allowed are:
0000

08B6

No specific code applies.

CP-CP Sessions Not Supported: This sense
code is sent by a network node control point to
reject a CP-CP session BIND from another
APPN control point. Support for CP-CP sessions
on that TG was removed since the time when
the TG was first activated.
Note: This sense code is carried within the CV
X'35' portion of the UNBIND request.
Bytes 2 and 3 following the sense code
contain sense-code specific information.
Settings allowed are:
0000

0891

No specific code applies.

Invalid Network ID (NETID)
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0006

Invalid NETID: The sender has
deactivated CP-CP sessions with
the adjacent non-native CP because
neither CP contains Border Node
support (that is, neither CP sets byte
9, bit 7 in the CP Capabilities GDS
variable that it sends to 1).

PU, that is, the PU did not
indicate in the ACTPU
response that it is a gateway
PU, the PU reports to the
SSCP that sent the SETCV
that there is an apparent
mismatch of half-session
capabilities.

Request Error (Category Code = X'10')
This category indicates that the RU was delivered to the
intended NAU component, but could not be interpreted or
processed. This condition represents a mismatch of NAU
capabilities.
Category and modifier (in hexadecimal):
1001

RU Data Error: Data in the request RU is not
acceptable to the receiving component; for
example, a character code is not in the set supported, a formatted data field is not acceptable
to presentation services, a required name in the
request has been omitted, or a value specified in
the length field (LL) of a structured field is
invalid.

0002

Bytes 2 and 3 may contain the following sensecode specific information:
0003

Isolated pacing message (IPM)
format error: An incorrectly formatted IPM was received.

0031

APPC Environment: An invalid GDS
variable was received.

Notes:
1. This is to cover a system error.
For example, if the SSCP
sending a SETCV(Vector
Key=X'15') is not known to the
receiving PU as a gateway
SSCP, that is, the SSCP did not
indicate in ACTPU that it is a
gateway SSCP, the PU reports
a mismatch of capabilities.

APPN Environment: One of the following conditions is true:
 A duplicate remote location is
defined on more than one
system.
 A BIND request was received
for a location that the sending
location owns (destination =
origin).
1003

The half-session receiving the
request did not perform the function,
though it is capable of doing so. The
requesting half-session did not
specify at session activation that it
was capable of supporting the function; consequently, there is an
apparent mismatch of half-session
capabilities.

2. 0001 and 0002 are also
assigned for implementationspecific use; see implementation documentation for details.
0003

The component received an unsupported normal-flow DFC command.

Function Not Supported: The function requested
is not supported. The function may have been
specified by a formatted request code, a field in
an RU, or a control character.

0004

The component received an unsupported expedited-flow DFC
command.

0005

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

The component received a network
control command during an
LU-SSCP session.

0006

The component received an unsupported session control command
during an LU-SSCP session.

0007

The component received an unsupported data flow control command
with LU-SSCP session specified.

0008

Broadcast Search with Reservation:
An NNCP received a broadcast
search request with reservation.

0009

Initiate Type: The initiate type
requested in the Cdinit GDS variable
is not supported at the receiver.

000A

Session Polarity: The session
polarity requested in the Cdinit GDS
variable is not supported at the
receiver.

0000

No specific code applies.

0001

The half-session receiving the
request did not perform the function
because it is not capable of doing
so. The requesting half-session
requested a function that the
receiver does not support and the
receiver did not specify that it was
capable of supporting the function at
session activation; consequently,
there is an apparent mismatch of
half-session capabilities.
Note: This is to cover a system
error. For example, if the PU
receiving a SETCV(Vector
Key=X'15') is not a gateway
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000B

A BIND specifying delayed request
mode was received from a non-6.2
type LU, but delayed request mode
is not supported in the receiver.

0002

Set aside for implementation-specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.

000C

A stand-alone BIND is received from
a node that is served by an SSCP
that does not support stand-alone
BINDs.

0004

Invalid display type was requested.

0005

Invalid storage length for display
type requested.

0006

Invalid storage address; out of specified range.

000D

The function identified in the request
is not supported by the processing
application transaction program.

0008 and 0121-0229 Set aside for
implementation-specific use, and will
not be otherwise defined in SNA;
see implementation documentation
for details.

0010

The RU is not known to session services.

0011

A session key is not supported.

0012

A control vector is not supported.

0014

Cryptography is not supported but a
nonzero length was specified for the
cryptography key.

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

0015

Queuing not supported for a controller session.

0000

No specific code applies.

0001

0020

A session initiation request specified
an OLU and DLU that are the same
LU. An LU cannot establish a
session with itself.

One or more required COS names
were omitted.

0002

A required name was omitted.

0003

A required network identifier was
omitted.

0004

A required session key was omitted.

0005

A required control vector was
omitted.

0006

A required subfield of a control
vector was omitted.

0007

The TG number field was omitted.

0008

The specific ID (IDNUM) was
omitted.

0021

6002

6003

1006

There is a mismatch between
session initiation request type and
LU type (independent or
dependent). For example, a session
initiation request other than BFINIT
identifies an independent LU as a
session partner.
The resource identified by the destination program name (DPN) is not
supported.
The resource identified by the
primary resource name (PRN) is not
supported.

1007

Note: This sense code can also be
used instead of sense code
X'0826'.
1005

A-14

Required field or parameter is missing.

Category Not Supported: DFC, SC, NC, or FMD
request was received by a half-session not supporting any requests in that category; or an NS
request byte 0 was not set to a defined value, or
byte 1 was not set to an NS category supported
by the receiver.

Parameter Error: A parameter modifying a
control function is invalid, or outside the range
allowed by the receiver.

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

0000

No specific code applies.

0001

Invalid NS header received. An NS
request byte 0 was not set to a
defined value.

0000

No specific code applies.

0001

For NMVT, the address type field in
an SNA Address List subvector
does not match the address type
required by the command subvector.
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1008

Invalid FM Header: The FM header was not
understood or translatable by the receiver, or an
FM header was expected but not present. For
LU 6.2, this sense code is sent in FMH-7 or
UNBIND.

Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0801

The function code parameters are
invalid.

0803

The forms functions cannot be performed.

0820

The key displacement is invalid.

0821

The key is invalid.

0822

There is an invalid N (number of
records.)

0823

The KEYIND is invalid.

0824

The SERID is invalid.

0825

Disk Error: An error was detected
while reading from, or writing on, the
disk.

0826

The RECID format is invalid.

0805

The copy function cannot be performed.

0806

Compaction table outside the supported set: The number of master
characters is not within the valid
range.

0827

The password has not been supplied.

0828

The PDIR (peripheral data information record) identifier is invalid.

The record ID has not been supplied.

0829

0808

The printer train function cannot be
performed.

The volume ID has not been supplied.

082A

The PGMNAME is invalid.

0809

The forms control block (FCB) load
function cannot be performed.

1204

080A

The forms control block (FCB) load
function is not supported.

Set aside for implementation-specific
use, and will not be otherwise
defined in SNA; see implementation
documentation for details.

080B

The compaction table name is
invalid.

2001

The destination (active) is invalid.

2002

The destination (inactive) is invalid.

080C

The ACCESS is invalid.

2003

080D

The RECLEN is invalid.

The destination (suspended) is
invalid.

080E

The NUMRECS is invalid.

2004

080F

The data set is in use.

The suspend-resume sequence is
invalid.

0810

The data set cannot be found.

2005

There has been an interruption level
violation.

0811

The password is invalid.

2006

The resume properties are invalid.

0812

The function is not allowed for the
destination or for the data set.

2007

The destination is not available.

0813

The record is too long.

2008

The end sequence is invalid.

2009

The FM header length is invalid.

200A

Invalid field setting: The reserved
field is set to 1 or the setting is not
defined.

0807

0814

The data set is full.

0815

The RECID is invalid.

0816

Reserved.

0817

The VOLID format is invalid.

200B

0818

The maximum number of logical
records per chain is exceeded.

Invalid destination: The destination
does not exist.

200C

The ERCL is invalid.

0819

The data set exists.

200D

The DST is invalid.

081A

No space is available.

200E

081B

The VOLID is invalid.

Invalid Concatenation Indicator: The
concatenation indicator is on, but
concatenation is not allowed.

081C

The DSACCESS is invalid.

200F

081D

The RECTYPE is invalid or the data
set cannot be found.

FM data is not allowed for the
header.

2010

081E

The resolution space is insufficient.

The FM header set specified in the
BIND has been violated.

081F

The key technique is invalid.

2011-2013 Reserved.
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2014

The FM header was not sent concatenated.

6005

Access Security Information Length
Field Not Correct: The value in the
Access Security Information Length
field differs from the sum of the
lengths of the Access Security Information subfields.

2015-2018 Reserved.
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2019

The stack reference indicator (SRI)
is invalid.

201A

The CMI modification could not be
accepted.

6006

The data stream profile (DSP) is
invalid.

201B

The CPI modification could not be
accepted.

6007

201C

The ECRL modification could not be
accepted.

The FMH-7 is not preceded by a
negative response carrying the
X'0846' sense code.

6008

The Attach access code is invalid.

201D

FM Header and Associated Data
Mismatch: The FM header indicated
associated data would or would not
follow (for example, FM header 7
followed by log data, or FM header
5 followed by program initialization
parameters), but this indication was
in error; or a previously received RU
(for example, -RSP(X'0846')) implied
that an FM header would follow, but
none was received.

6009

Invalid Parameter Length: The field
that specifies the length of fixedlength parameters has an invalid
setting.

600A

This is not the first FMH-5, the interchange unit type is not the same as
the old, and the interchange unit
end indicator is off.

600B

Unrecognized FM Header Command
Code: The partner LU received an
FM header command code that it
does not recognize. For LU 6.2 this
sense data is sent only in FMH-7.

600C

A null sequence field is required.

600D

User-to-user program transition is
not allowed.

600E

User to non-SNA defined program
transition is not allowed.

600F

The FMH-5 reset attached program
(RAP) was not sent properly.

6010

The FMH-5 reset attached program
(RAP) was sent with an inactive
Attach register.

6011

Invalid Logical Unit of Work (LUW):
The LUW Length field (in a
Compare States GDS variable or an
FMH-5) is incorrect, or the length
field is invalid, or a LUW ID is not
present but is required by the setting
of the synchronization level field.

6021

Transaction Program Name Not
Recognized: The FMH-5 Attach
command specifies a transaction
program name that the receiver
does not recognize. This sense
data is sent only in FMH-7.

6031

PIP Not Allowed: The FMH-5 Attach
command specifies program initialization parameter (PIP) data is
present, but the receiver does not
support PIP data for the specified

4001

Invalid FM Header Type for this LU:
The type of the FM header is other
than 5, 7, or 12.

4002

The FMH code is invalid.

4003

Compression is not supported.

4004

Compaction is not supported.

4005

Basic exchange is not supported.

4006

Only basic exchange is supported.

4007

The medium is not supported.

4008

There has been a code selection
compression violation.

4009

FMHC is not supported.

400A

Demand select is not supported.

400B

DSNAME is not supported.

400C

The media subaddress field is
invalid.

400D

There are insufficient resources to
perform the requested function.

400E

DSP select is not supported.

6000

FM Header Length Not Correct: The
value in the FM header length field
differs from the sum of the lengths
of the subfields of the FM header.

6001

The deblocking algorithm (DBA) is
invalid.

6004

The queue name length is invalid.
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6032

6034

6040

6041

6042

6043

6044

transaction program. This sense
data is sent only in FMH-7.

C002

There has been a logical message
services block-level error.

PIP Not Specified Correctly: The
FMH-5 Attach command specifies a
transaction program name that
requires program initialization
parameter (PIP) data, and either the
FMH-5 specifies PIP data is not
present or the number of PIP subfields present does not agree with
the number required for the
program. This sense data is sent
only in FMH-7.

C003

There is a version ID mismatch.

1010

Conversation Type Mismatch: The
FMH-5 Attach command specifies a
conversation type that the receiver
does not support for the specified
transaction program. This sense
data is sent only in FMH-7.
Invalid Attach Parameter: A parameter in the FMH-5 Attach command
conflicts with the statement of LU
capability previously provided in the
BIND negotiation.
Synchronization Level Not
Supported: The FMH-5 Attach
command specifies a synchronization level that the receiver does not
support for the specified transaction
program. This sense data is sent
only in FMH-7.
Reconnection Not Supported: The
FMH-5 Attach command specifies
reconnection support but the
receiver does not support reconnection for the specified transaction
program. This sense data is sent
only in FMH-7.
Unable to Reconnect Transaction
Program–No Retry: The FMH-5
Reconnect command specifies the
conversation correlator of a transaction program to which the receiver
cannot reconnect. The condition is
not temporary. This sense data is
sent only in FMH-7.
Unable to Reconnect Transaction
Program–Retry Allowed: The FMH-5
Reconnect command specifies the
conversation correlator of a transaction program to which the receiver
cannot reconnect. The condition is
temporary. This sense data is sent
only in FMH-7.

C000

The header is not supported.

C001

The header length is invalid.

Control-point detected errors on GDS variable
processing.
0000

Unrecoverable error.

1000

CP capabilities length error.

1002

CP capabilities identifier not correct.

4004

Incomplete negative neutral reply.

5000

CDINIT length error.

5002

No CDINIT returned on a distributed
search.

5006

Session polarity or initiate type not
supported.

500A

CDINIT mode name length error.

A002

Find not present on locate request.

B080

No CV80 on found.

X0YY

Error in GDS variable where:
 X=Last half-byte of GDS variable key.
 YY=Offset of the error in the
GDS variable.

1014

Control-point detected errors on GDS variable
processing or BIND processing.
00XX

Missing control vector.

0080

Invalid control vector.

023C

Invalid associated resources.

B280

Wildcard received.

502B

No RSCV received from NNS.

502C

No COS/TPF control vector received
from NNS.

5046

No EN OLU TG vectors present in a
CDINIT request.

52XX

CDINIT control vector error.

A080

Missing FIND CV80.

A082

Missing FIND CV82.

XYZZ

Error in imbedded control vector of
GDS variable where:
 X=Last half-byte of GDS variable key.
 Y=Type of control vector error:
– 0=Missing required vector.
– 1=Syntax error in vector
ZZ.
– 2=Inconsistent values in
vector ZZ.
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State Error (Category Code = X'20')

0004

Recoverable LU Failure: The identified LU-LU session had to be deactivated because of an abnormal end
of one of the LUs of the session;
recovery from the failure may be
possible.

0005

Hierarchical Reset: Backup session
reset resulted from a hierarchical
reset.

This category indicates a sequence number error or an RH
or RU that is not allowed for the receiver's current session
control or data flow state. These errors prevent delivery of
the request to the intended component.
Category and modifier (in hexadecimal):
2011

Pacing Protocol Error:
0000

A normal-flow request is received by
a half-session after the pacing count
has been reduced to 0 and before a
pacing response has been sent.

0001

Received unexpected isolated
pacing message (IPM): An IPM was
received when the receiver was in a
state that did not expect it.

0002

8005

No Session: No half-session is active in the
receiving end node for the indicated originationdestination pair, or no boundary function session
connector is active for the origin-destination pair
in a node providing the boundary function. A
session activation request is needed.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

Received unexpected pacing
request: A request with the pacing
indicator set on was received when
the receiver was in a state that did
not expect it.

0000

No specific code applies.

0001

The receiver received a request
other than session control request
when no LU-LU session was active.

0002

The receiver received a request
other than session control request
when no LU-SSCP session was
active.

0003

The receiver received a session
control request other than
BIND/UNBIND when no LU-LU
session was active.

0004

The receiver received an UNBIND
when no LU-LU session was active.

0005

The receiver received a session
control request other than
ACTLU/DACTLU for the LU-SSCP
session when no LU-SSCP session
was active.

0006

The receiver received DACTLU
when no LU-SSCP session was
active.

0007

Session not activated: A BIND was
received for a dependent LU that
has not received an ACTLU to activate the SSCP-LU session.

Path Error (Category Code = X'80')
This category indicates that the request could not be delivered to the intended receiver, because of a path outage, an
invalid sequence of activation requests, or one of the listed
path information unit (PIU) errors. Some PIU errors fall into
other categories; for example, sequence number errors are
sense code category X'20'. A path error received while the
session is active generally indicates that the path to the
session partner has been lost.
Category and modifier (in hexadecimal):
8003

NAU Inoperative: The NAU is unable to process
requests or responses; for example, the NAU
has been disrupted by an abnormal end.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

Hierarchical Reset: The identified
LU-LU session is being deactivated;
an ACTLU/ACTPU(Cold) or
DACTLU/DACTPU was received, or
the PU has failed.

0003

A-18

Unrecoverable LU Failure: The identified LU-LU session had to be deactivated because of an abnormal end
of the primary logical unit or secondary logical unit; recovery from
the failure was not possible.
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8006

Invalid FID: Invalid FID for the receiving node.
(See note 1.)
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

8007

No specific code applies.

Segmenting Error: First BIU segment had less
than 10 bytes; or mapping field sequencing
error, such as first, last, middle; or segmenting

not supported and MPF not set to 11. (See note
2.)
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

The node does not support receipt
of segments, and a mapping field
value other than OIS was received.
Sent in UNBIND.

0002

8014

Interleaved BIND Segments Not
Allowed: A BIND receiver that is in
the middle of receiving segments of
one BIND receives a segment from
a different BIND; the receiver rejects
both BINDs and disconnects all the
links in the transmission group.

No Path Exists to the Destination Node: Route
selection services in the CP has determined
from the topology database that no path exists to
the destination node.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:

8015

0000

No specific code applies.

0001

No route to the destination node
exists for the specified class of
service.

0003

The topology database indicates
that the destination node is not
available at this time; the node
either has inconsistent data or is
quiescing.

0004

The topology database indicates
that the end-point resources are
depleted; the node is out of either
half-session control blocks or
message buffers.

0005

RSCV truncated.

Path not available.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

The path in the Route Selection
control vector is not available
because the node is quiescing.

0002

0003

The TG on which the BIND was
received is in quiesce state; the
BIND cannot be routed as specified.

8020

Session Reset: The LU-LU session identified in
the UNBIND is being deactivated because of a
reset condition.
Bytes 2 and 3 following the sense code contain
sense code specific information. Settings allowed
are:
0000

No specific code applies.

0001

Virtual Route Inoperative: The virtual
route used by the LU-LU session
has become inoperative, thus
forcing the deactivation of the identified LU-LU session.

0002

Hierarchical Reset of Both
XRF-Active and XRF-Backup
Sessions: The XRF-backup session
has failed; therefore, both the
XRF-active and XRF-backup
session are being reset.

0003

Virtual Route Deactivated: The identified LU-LU session had to be deactivated because of a forced
deactivation of the virtual route
being used by the LU-LU session.

0004

Route Extension Failure: The route
extension used by the LU-LU
session has become inoperative,
thus forcing the deactivation of the
identified LU-LU session.

0005

Route Extension Failure: The route
extension used by the XRF-backup
LU-LU session has become inoperative, thus forcing the deactivation of
the identified XRF-backup LU-LU
session.

0006

Virtual Route Inoperative: The virtual
route used by the LU-LU session
has become inoperative, thus
forcing the deactivation via VR-INOP
of the identified XRF-backup LU-LU
session.

0007

Third Party Session Ending: The
network operator caused the forced
cleanup ending of the LU-LU
session.

Internal Error (Category Code = X'FF')
The following sense codes are specific to the AS/400 and not
in any SNA formats reference material.
This category indicates that the requested function could not
be performed because of an internal error condition.

The TG on which the BIND is to be
sent is in quiesce state; the BIND
cannot be routed as specified.
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FFFE

Internal error conditions that are system specific.
Bytes 2 and 3 following the sense code contain
sense-code-specific information. Settings allowed
are:
0001

A session has been requested with
an LU that resides on the same
control point. The AS/400 system
does not support communications
between LUs on the same control
point when APPN is used.

0002

Session services has received a
locate message (Reply) from directory services and the PCID does not
correlate with any requests that
session services is currently processing.

0003

A-20

The Address Space Manager has
received an Assign_LFSID from the
Session Connector Manager and the
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T2 (where the ASM resides) has
shut off all intermediate sessions.
0004

FFFF

A resolve request has been received
and the local LU name specified
was not found. For independent
LUs, the local LU must be added to
the local location list. For dependent
LUs, the device description containing the local/remote LU pair
must be varied on.

Internal error conditions that are not system specific. Bytes 2 and 3 following the sense code
contain sense-code-specific information. Settings
allowed are:
0001

No TG-vectors returned from an end
node.

0002

Extra reply on search alert.

0003

No network node services are available for an end node.

0006

Cannot delete entry for node.

Appendix B. APPN Class of Service
Class of Service
Network nodes maintain information about all network nodes
and links between network nodes. When a session is
requested, a mode is specified. Each mode contains a classof-service (COS) parameter that specifies the class-of-service
description that will be used to calculate the route the
session will take. The class of service also specifies the
transmission priority that will govern the rate of data transfer
after the session has been established.
A class of service consists of two parts: link characteristics
and node characteristics.
 For links, the class-of-service description is compared to
the same set of characteristics that are specified in the
line descriptions (refer to “Line Descriptions” on
page 4-7 for a description of configuring a line) or in the
controller descriptions (refer to “Controller Descriptions”
on page 4-9).
 For nodes, the class-of-service description is compared
to the route addition resistance (RAR) specified in the
network attributes (refer to “Change Network Attributes
(CHGNETA) Command” on page 4-1 for a description of
changing network attributes). The congestion characteristic is dynamically determined by a network node.
Network nodes get the characteristics of links to nonadjacent end nodes and low-entry networking nodes during
directory services search processing. For a link to be
acceptable for a given class of service, each characteristic
for the link must be greater than or equal to the minimum
value and less than or equal to the maximum value for the
row. If a link is acceptable, it is assigned the weight associated with that row. Once every node and link between the
origin and destination control points have been examined
and assigned a weight, the set of links with the least weight
(according to the class of service selected) will be used for
the session path.
User defined parameters on a controller description allow
controllers sharing the same line to have different link characteristics. This allows for different class-of-service weighting
factors for different controller descriptions.
Notes:
1. If a link or node has characteristics that are not within
the range for any of the eight rows in a class of service,
that link or node cannot be used by the class of service.
A link or node may be unacceptable because of either
its configured values or because of dynamic characteristics.
2. If there is more than one route that supplies the lowest
weight between the origin and destination control points,
then a route will be selected at random. There is no con-
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sideration made as to the number of nodes and transmission groups traversed.
3. End nodes will calculate weights for links directly
attached if a network node server is not calculating the
route for the end node.

Route Selection Using Class of Service
The following describes how route selection is performed.
Starting with each link originating at the session origin, all
possible paths will be examined by comparing the characteristics of every link and node as compared to the characteristics contained in each row of the class of service from row
1 to row 8 and proceeding until an acceptable row is found
or all 8 rows are compared and none are acceptable. For a
link to be considered acceptable, every characteristic for the
link (line speed, cost/connect, cost/byte, propagation delay,
security, and the 3 user-defined values) must be greater than
or equal to the minimum value and less than or equal to the
maximum value for every characteristic in a single row. If one
characteristic does not meet this value, the next row will be
examined until a row is found that does meet this value or all
rows have been exhausted. If all rows have been exhausted,
then the link and/or node is considered unacceptable for this
class of service for this route calculation attempt.
The characteristics of the node at the destination end of the
link will also be examined to see if it meets the node class of
service value. The weight of the link added to the weight of
the node at the destination end of the link will be used to
obtain the weight of the hop. After all of the links between
the origin and destination control points have been examined
and either were assigned a weight or found to be unacceptable, then the set of links and nodes that supplies the least
weight path will be used for the route. Even though all links
and nodes may be operational and communicating, a route
request may fail if there is not a set between the origin and
destination control points that is acceptable for the class of
service (( COS Char MIN <= Link or Node Char <= COS
Char Max )).

Route Selection Considerations
 The lower the weight for a node or link the more desirable it is for the route calculation.
 Session control-point origin and control-point destination
node weights are not added to the path weight.
 If a link or node has a disable pending, then it will be
considered unacceptable for the route request and will
not be compared against the class-of-service definition.
This is also true if the link is not operational.
 The #CONNECT, #BATCH, and #INTER class-of-service
definitions as supplied with the AS/400 system will be
able to calculate a route for any line description whether
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the defaults are taken or the values are changed by the
user. This may not be true if the class-of-service definitions are changed.

these values, a congested node is not chosen as part of
the route.

 When a link or node is checked against the class of
service, the algorithm stops as soon as the value has
been satisfied. The rows are checked in order from the
top down and the most desirable options are at the top.
This way subsequent rows that are not as desirable are
not examined.
 For the node class of service a value of *LOW means it
is not congested and a value of *HIGH means it is congested. Therefore, a minimum of *LOW and maximum of
*LOW in all rows means that a congested node is never
acceptable. If one of the supplied class-of-service definitions is changed to these values or one is created with

 When a link becomes inoperative due to a failure,
updates are sent around the network to inform all
network nodes of the condition so that subsequent
session requests may be routed around the failed link or
node. When and if the link becomes operative again,
another update will be sent around the network to inform
all network nodes of the new condition. Note that at least
one active control point session is required for network
nodes to receive and send this information.

Route Selection Example: Figure B-1 is an example of
how the route selection services algorithm examines every
transmission group (TG) or route between the origin control
point and the destination control points to obtain a route for
the session request.
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Figure B-1. Multiple-System APPN Network

Example 1: A description of the selection of a route between
EN1 and NN2 as shown in Figure B-1. The class-of-service
description #INTER will be used in this example. The characteristics of the three routes from EN1 to NN2 will be examined by APPN route selection services:
1. EN1 to NN1 nonswitched, NN1 to NN2 switched
2. EN1 to NN1 nonswitched, NN1 to NN2 nonswitched
3. EN1 to NN2 switched
Starting with each link originating at EN1, each one will be
compared against the characteristics contained in each row
for the class of service. If every characteristic for the link (line
speed, cost per connect time, cost per byte, security, propagation delay, and user-defined values 1 through 3) is greater
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than or equal to the minimum value and less than or equal to
the maximum value, then the link will be assigned the weight
for that row for this route calculated using this class of
service.
Because the configurations of the controllers on EN1 and
NN1 default the control point session parameter (CPSSN) to
*YES, and NN1 is the network server for EN1, there will be a
CP-CP session between EN1 and NN1. This session allows
EN1 to send directory search requests to NN1 for remote
locations not known by EN1. Included in the search request
is information that describes all of the TGs attached to EN1.
NN1 will use the information sent in the search request to
calculate a route selection control vector. NN1 will then send
the route description back to EN1 on the directory search

reply. EN1 then uses this route selection control vector to
determine where to forward the BIND.
The defaults have been taken on the line descriptions on
EN1 for each of the lines, therefore, the characteristics of the

links are as shown in Table B-1. The default for the
LINKSPEED parameter is *INTERFACE, which defaults to
9600 bps. The three routes and their associated intermediate
nodes are compared to the characteristics in the class-ofservice description named #INTER.

Table B-1. Defaults for APPN Line Parameters
Line Type

COSTCNN Parameter

COSTBYTE Parameter

0
0
128
0
128
0
0
128

0
0
128
0
128
0
0
128

Ethernet
IDLC Nonswitched
IDLC Switched
SDLC Nonswitched
SDLC Switched
Token-Ring
Wireless
X.25

SECURITY Parameter

PRPDLY Parameter

LINKSPEED Parameter

*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*NONSECURE
*PKTSWTNET

*LAN
*TELEPHONE
*TELEPHONE
*TELEPHONE
*TELEPHONE
*LAN
*LAN
*PKTSWTNET

10M
64000
64000
*INTERFACE
*INTERFACE
4M
4M
*INTERFACE

Taking the nonswitched line from EN1 to NN1 as the first
hop to examine, the characteristics described in row 6 of
#INTER are the first set of values which satisfy the comparison. Every value in this line description fits in the range of
values allowed by row 6 of the class-of-service description
(COS min < = Link characteristics < = COS max).

The next hop on this route is NN1 to NN2 switched. The
characteristics of the switched link between NN1 and NN2
compare to link values in row 7 in COSD #INTER, with a
weight of 210. The node characteristics of NN2 are not considered because this is the destination node. The hop is
assigned the weight calculated for the link, 210.

Table B-2. Example of User Values, Row 6

Table B-4. Example of User Values, Row 7

Class of
Service
#INTER
(ROW 6)

Link
Speed

Minimum

9600

00

00

Maximum

*MAX

00

00

Cost
per
Connect
time

Cost
per
Byte

Security

Propagation
Delay

Class of
Service
#INTER
(ROW 7)

*NONSECURE
*MAX

*MIN

Minimum

9600

00

00

*PKTSWTNET

Maximum

*MAX

196

196

Table B-3. Example of User Values, Row 6
Line
Characteristics
EN1→NN1
nonswitched

Link
Speed
9600

Cost
per
Connect
time
00

Cost
per
Byte
00

Link
Speed

Cost
per
Connect
time

Cost
per
Byte

Security
*NONSECURE
*MAX

Propagation
Delay
*MIN
*MAX

Table B-5. Example of User Values, Row 7

Security

Propagation
Delay

Line
Characteristics

*NONSECURE

*TELEPHONE

NN1→NN2
nonswitched

There are also three user-defined values that can be defined,
but these values are not shown in this example.
Refer to Table 4-1 on page 4-9 for default line values and to
Figure B-4 on page B-6 for the values in #INTER class-ofservice description.
The weight of row 6 for links is 180.
Next, the node at the end of this link (NN1) is examined and
compared to the rows for node characteristics in #INTER.
(Figure B-12 on page B-10 shows the node values for the
IBM-supplied class-of-service descriptions.) The default
value (128) was taken for route addition resistance (RAR) in
CHGNETA on NN1. A RAR value of 128, assuming no congestion on NN1, compares to row 5 of the node characteristics in #INTER. This row has a weight of 60.
Adding the link weight (180) and the node weight (60), this
hop (EN1 to NN1 nonswitched) is assigned a weight of 240.

Link
Speed
9600

Cost
per
Connect
time

Cost
per
Byte

128

128

Security

Propagation
Delay

*NONSECURE

*TELEPHONE

Adding the weight of these two hops (240 + 210), gives a
total weight of 450 for the route from EN1 to NN1 nonswitched, and NN1 to NN2 switched.
In the same manner, APPN route selection services compares the link and node characteristics of the nonswitched
line from NN1 to NN2. The characteristics of the nonswitched
link between NN1 and NN2 compare to link values in row 6
in class-of-service description #INTER, with a weight of 180.
The node characteristics of NN2, as previously shown, are
not considered in the weight of the hop. This hop is assigned
the weight calculated for the link, 180.
Adding the weight of the hop from EN1 to NN1 nonswitched
(240) to the weight of the hop from NN1 to NN2 nonswitched
(180), this route is assigned a weight of 420.
The third route, EN1 to NN2 switched, will also be considered. This link compares to row 7 of #INTER and is assigned
a weight of 210. The characteristics of NN2 are not consid-
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ered, because this is the destination node. This route, EN1 to
NN2 switched, is assigned the weight calculated for the link,
210. This route is the most desirable (lowest weight) route
and will be chosen.
Example 2: Using a unique class-of-service description, the
nonswitched line between EN1 and NN1 will be used in the
route to NN2 as shown in Figure C-5 on page C-17. The
configurations shown in Chapter 4, Configuring APPN are
used with the addition of the user-defined value 1 added to
the line description on EN1 (NEWYORK) for the link to NN2
(MPLS):

The node characteristics of NN1 will be added to the weight
of this hop, but because the switched line from EN1 to NN2
does not qualify for use with COS#1, this route must be
taken regardless of the weight of NN1 in the calculations.

/\Create switched line description NEWYORK to MPLS\/
CRTLINSDLC LIND(MPLSS) RSRCNAME(LINð12) CNN(\SWTPP)
AUTOANS(\NO) STNADR(ð1) COSTCNN(128)
COSTBYTE(128) USRDFN1(13ð)

The second hop on the route to NN2 is the link between NN1
and NN2. The same class-of-service description (COS#1
defined on EN1) is used to examine these links. Each line
from NN1 to NN2 has a default user-defined value 1 of 128.
The comparison of the hop between NN1 and NN2 will
progress as described in the previous example because
COS#1 is identical to #INTER with the exception of userdefined value 1, which is set to a maximum of 128. Either
line (nonswitched or switched) from NN1 to NN2 will qualify
when compared to the user-defined value 1 in COS#1.

The nonswitched line from EN1 to NN1 is allowed to default
to a user-defined value 1 of 128.
A new class-of-service description called COS#1 is defined
on EN1 by copying #INTER class of service and changing
the user-defined value 1 to a maximum of 128. The new
class-of-service description, COS#1, appears as follows:
Class-of-Service Description Line Information
Link
Cost/
Speed
Connect
Min
4M
ð
Max
\MAX
ð
Row 1 line weight = 3ð

Cost/
Byte
ð
ð

Security
for Line
\NONSECURE
\MAX

Propagation
Delay
\MIN
\LAN

User-defined
1
2
3
ð
ð
ð
128 255 255

Min
56ððð
ð
Max
\MAX
ð
Row 2 line weight = 6ð

ð
ð

\NONSECURE
\MAX

\MIN
\TELEPHONE

ð
128

ð
255

ð
255

Min
56ððð
ð
Max
\MAX
128
Row 3 line weight = 9ð

ð
128

\NONSECURE
\MAX

\MIN
\TELEPHONE

ð
128

ð
255

ð
255

Min
192ðð
ð
Max
\MAX
ð
Row 4 line weight = 12ð

ð
ð

\NONSECURE
\MAX

\MIN
\TELEPHONE

ð
128

ð
255

ð
255

Min
192ðð
ð
Max
\MAX
128
Row 5 line weight = 15ð

ð
128

\NONSECURE
\MAX

\MIN
\PKTSWTNET

ð
128

ð
255

ð
255

Min
96ðð
ð
Max
\MAX
ð
Row 6 line weight = 18ð

ð
ð

\NONSECURE
\MAX

\MIN
\PKTSWTNET

ð
128

ð
255

ð
255

Min
96ðð
ð
Max
\MAX
196
Row 7 line weight = 21ð

ð
196

\NONSECURE
\MAX

\MIN
\MAX

ð
128

ð
255

ð
255

Min
\MIN
ð
Max
\MAX
255
Row 8 line weight = 24ð

ð
255

\NONSECURE
\MAX

\MIN
\MAX

ð
128

ð
255

ð
255

This class-of-service description has a user-defined 1 value
of minimum of 0 and maximum of 128. When the session
uses a mode that points to class-of-service COS#1, the line
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chosen will have to meet all the values described in COS#1
including the user-defined values. Because all the rows in
COS#1 have a user-defined 1 value of minimum of 0 and
maximum of 128, the switched line, with a user-defined value
1 of 130, will not qualify. The nonswitched line between EN1
and NN1 will be chosen because the characteristics of this
line are all greater than the minimum values in COSD#1 (row
6) and less than the maximum values (COS MIN < = LINK or
node characteristics < = COS MAX).

As previously shown, the nonswitched line from NN1 to NN2
will be assigned a weight of 180 and the switched line will be
assigned a weight of 210. The nonswitched hop, with the
lower weight, will be used. Therefore, the route with COS#1
from EN1 to NN2 will be EN1 to NN1 nonswitched, and NN1
to NN2 nonswitched.

Route Randomization: When the route calculation algorithm encounters a situation where more than one link, node,
or entire route supplies the same lowest weight for a given
COS, then one will be chosen at random. Therefore, an
attempt will be made to evenly distribute sessions over
routes that are of equal weight.

IBM-Supplied Class-of-Service
Descriptions
The following displays are viewed by using the Display
Class-of-Service Description (DSPCOSD) command.

Defaults for Line Values
#CONNECT Class of Service: The following figures
show the values in the #CONNECT class-of-service
description as provided by IBM. Rows 1 through 4 are shown
in Figure B-2 on page B-5, rows 5 through 8 are shown in
Figure B-3 on page B-5. The transmission priority is
medium.
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Class-of-service description . . . :
Transmission priority . . . . . . :
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#CONNECT
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Transmission priority . . . . . . :
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---------------------------Line Information----------------------------Security
Line
Line
Link
Cost/
Cost/ for
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Weight
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Line
Delay
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\NONSECURE
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MAXIMUM \MAX
ð
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Figure B-2. Class-of-Service Characteristics for #CONNECT, Rows
1 through 4
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Figure B-3. Class-of-Service Characteristics for #CONNECT, Rows
5 through 8

#INTER Class of Service: The following figures show
the values in the #INTER class-of-service description as provided by IBM. Rows 1 through 4 are shown in Figure B-4 on
page B-6, rows 5 through 8 are shown in Figure B-5 on
page B-6. The transmission priority is high.
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Figure B-4. Class-of-Service Characteristics for #INTER, Rows 1
through 4
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Figure B-5. Class-of-Service Characteristics for #INTER, Rows 5
through 8

#INTERSC Class of Service: The following figures
show the values in the #INTERSC class-of-service
description as provided by IBM. Rows 1 through 4 are shown
in Figure B-6 on page B-7, rows 5 through 8 are shown in
Figure B-7 on page B-7. The transmission priority is high.
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Figure B-6. Class-of-Service Characteristics for #INTERSC, Rows
1 through 4
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Figure B-7. Class-of-Service Characteristics for #INTERSC, Rows
5 through 8

#BATCH Class of Service: The following figures show
the values in the #BATCH class-of-service description as
provided by IBM. Rows 1 through 4 are shown in Figure B-8
on page B-8, rows 5 through 8 are shown in Figure B-9 on
page B-8. The transmission priority is low.
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Figure B-8. Class-of-Service Characteristics for #BATCH, Rows 1
through 4
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Figure B-9. Class-of-Service Characteristics for #BATCH, Rows 5
through 8

#BATCHSC Class of Service: The following figures
show the values in the #BATCHSC class-of-service
description as provided by IBM. Rows 1 through 4 are shown
in Figure B-10 on page B-9, rows 5 through 8 are shown in
Figure B-11 on page B-9. The transmission priority is low.
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Figure B-10. Class-of-Service Characteristics for #BATCHSC,
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Figure B-11. Class-of-Service Characteristics for #BATCHSC,
Rows 5 through 8

Defaults for Node Values
The following figures show the node information for the
#CONNECT class-of-service description, but the node values
are the same in all of the IBM-supplied class-of-service
descriptions.
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Appendix C. APPN Configuration Examples
This appendix provides configuration examples for the
following:
 Two AS/400 systems as end nodes using APPN.
 Two AS/400 systems as network nodes using APPN.
 Three AS/400 systems using APPN.
 Two APPN networks with different network IDs linked
together
 Multiple AS/400 systems using APPN.
 AS/400 systems and System/36s using APPN.
Notes:
1. In all of the following examples, default values are used
for all parameters not explicitly defined. Refer to the
description of the commands in this chapter for a
description of those parameters that are specifically for
APPC/APPN; see the CL Reference book for the complete syntax of the commands and the parameters. In
addition, the Communications Configuration book
describes the configuration process and all the values
for communications and should be referred to for a discussion of the configuration process including the configuration menus.
2. The name assigned to each description created is the
same as the name of the destination being defined in
that description. For example, the line description configured in New York for the connection to Los Angeles is
named LOSANGEL.
3. Names (such as location names), telephone numbers,
exchange identifiers, and other values shown in the
examples are for illustration only. The values you assign
to your configuration are dependent on your network
requirements.

Two AS/400 Systems as End Nodes Using
APPN
In Figure C-1 (and Figure 3-2 on page 3-1), systems A and
B are both configured as end nodes in the network attributes.
The only APPN-specific parameter that must be configured is
the remote control-point name in the controller description. A
device description is not required for an APPN configuration.
End Node

A

New York

End Node

B

Los Angeles
RSLS510-3

Figure C-1. Two-System APPN Network

 Copyright IBM Corp. 1997, 1998

Configuring System A (New York)
The following CL commands are used to define the configuration for the system identified as NEWYORK. The example
shows the commands as used within a CL program; the configuration can also be performed using the configuration
menus.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: NYLAAPPN
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN ENDNODES AS FOLLOWS:
\/
/\
\/
/\
\/
/\
NEWYORK /_______\ LOSANGEL
\/
/\
\
/
\/
/\
\/
/\
(THIS IS NEWYORK TO LOSANGEL)
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
NEWYORK TO LOSANGEL
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Change network attributes for NEWYORK \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(NEWYORK)
LCLLOCNAME(NEWYORK) NODETYPE(\ENDNODE)
/\ Create line description for NEWYORK to LOSANGEL \/
CRTLINSDLC LIND(LOSANGEL) RSRCNAME(LINð11)
/\ Create controller description for NEWYORK to
LOSANGEL \/
CRTCTLAPPC CTLD(LOSANGEL) LINKTYPE(\SDLC) LINE(LOSANGEL)
RMTNETID(APPN) RMTCPNAME(LOSANGEL)
STNADR(ð1) NODETYPE(\CALC)
ENDPGM

Changing the Network Attributes (New York): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for NEWYORK:
LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote location (LOSANGEL in the example,
system B in Figure C-1) must specify this name as the
remote network identifier (RMTNETID) on the
CRTCTLAPPC command.
LCLCPNAME(NEWYORK)
Specifies that the name assigned to the local control
point is NEWYORK. The remote system specifies this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(NEWYORK)
The default local location name is NEWYORK. This
name will be used for the device description that is
created by the APPN support.
NODETYPE(*ENDNODE)
Specifies that the local system (NEWYORK) is an APPN
end node.
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Creating the Line Description (New York): The line
used in this example is an SDLC nonswitched line. The
command used to create the line is Create Line Description
(SDLC) (CRTLINSDLC). The parameters specified are:
LIND(LOSANGEL)
The name assigned to the line description is
LOSANGEL.
RSRCNAME(LIN011)
Specifies that the physical communications port named
LIN011 is being defined.

Creating the Controller Description (New York):
Because this is an APPN environment (AS/400 system to
AS/400 system), the controller is an APPC controller and the
CRTCTLAPPC command is used to define the attributes of
the controller. The following attributes are defined by the
example command:
CTLD(LOSANGEL)
The name assigned to the controller description is
LOSANGEL.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(LOSANGEL)
Specifies the name (LOSANGEL) of the line description
to which this controller is attached. This value must
match a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(LOSANGEL)
Specifies that the remote control-point name is
LOSANGEL. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (LOSANGEL) by the
LCLCPNAME parameter of the CHGNETA command.

Configuring System B (Los Angeles)
The following CL commands are used to define the configuration for the system identified as LOSANGEL (system B in
Figure C-1 on page C-1). The example shows the commands as used within a CL program; the configuration can
also be performed using the configuration menus.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: LANYAPPN
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN ENDNODES AS FOLLOWS:
\/
/\
\/
/\
\/
/\
NEWYORK /_______\ LOSANGEL
\/
/\
\
/
\/
/\
\/
/\
(THIS IS LOSANGEL TO NEWYORK)
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
LOSANGEL TO NEWYORK
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Change network attributes for LOSANGEL \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(LOSANGEL)
LCLLOCNAME(LOSANGEL) NODETYPE(\ENDNODE)
/\ Create line description for LOSANGEL to NEWYORK \/
CRTLINSDLC LIND(NEWYORK) RSRCNAME(LINð12)
/\ Create controller description for LOSANGEL to
NEWYORK \/
CRTCTLAPPC CTLD(NEWYORK) LINKTYPE(\SDLC) LINE(NEWYORK)
RMTNETID(APPN) RMTCPNAME(NEWYORK)
STNADR(ð1) NODETYPE(\CALC)
ENDPGM

Changing the Network Attributes (Los Angeles):
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for LOSANGEL:
LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote location (NEWYORK in the example) must
specify this name as the remote network identifier
(RMTNETID) on the CRTCTLAPPC command.

STNADR(01)
The address assigned to the remote controller is hex 01.

LCLCPNAME(LOSANGEL)
Specifies that the name assigned to the local control
point is LOSANGEL. The remote system specifies this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.

NODETYPE(*CALC)
Specifies that the local system must determine, during
exchange identifier processing, the node type of the
remote system.

LCLLOCNAME(LOSANGEL)
The default local location name is LOSANGEL. This
name will be used for the device description that is
created by the APPN support.
NODETYPE(*ENDNODE)
Specifies that the local system (LOSANGEL) is an APPN
end node.
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Creating the Line Description (Los Angeles): The
line used in this example is an SDLC nonswitched line. The
command used to create the line is CRTLINSDLC. The
parameters specified are:
LIND(NEWYORK)
The name assigned to the line description is
NEWYORK.
RSRCNAME(LIN012)
Specifies that the physical communications port named
LIN012 is being defined.

Creating the Controller Description (Los Angeles):
Because this is an APPN environment (AS/400 system to
AS/400 system), the controller is an APPC controller and the
CRTCTLAPPC command is used to define the attributes of
the controller. The following attributes are defined by the
example command:
CTLD(NEWYORK)
The name assigned to the controller description is
NEWYORK.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(NEWYORK)
Specifies the name (NEWYORK) of the line description
to which this controller is attached. This value must
match a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(NEWYORK)
Specifies that the remote control-point name is
NEWYORK. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (NEWYORK) by the
LCLCPNAME parameter of the CHGNETA command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*CALC)
Specifies that the local system must determine, during
exchange identifier processing, the node type of the
remote system.

Two AS/400 Systems as Network Nodes
Using APPN
In Figure C-2, both systems are configured as network
nodes in the network attributes. This example shows an
APPN configuration using a switched line and a nonswitched
line.

Configuring Network Node 1 (Chicago)
The following example program shows the CL commands
used to define the configuration for the system identified as
CHICAGO (NN1). The example shows the commands as
used within a CL program; the configuration can also be performed using the configuration menus.
Network Node

Network Node
Nonswitched Line

NN1

NN2
Switched Line

Chicago

Minneapolis
RSLS584-0

Figure C-2. APPN Two-System Network
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: CHICAGO
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: CHICAGO TO MPLS
(nonswitched)
\/
/\
CHICAGO TO MPLS
(switched)
\/
/\
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for CHICAGO \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(CHICAGO) +
LCLLOCNAME(CHICAGO) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO MPLS (nonswitched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create nonswitched line description for CHICAGO to MPLS \/
CRTLINSDLC LIND(MPLSL) RSRCNAME(LINð21)
/\ Create controller description for CHICAGO to MPLS \/
CRTCTLAPPC CTLD(MPLSL) LINKTYPE(\SDLC) LINE(MPLSL) +
RMTNETID(APPN) RMTCPNAME(MPLS) +
STNADR(ð1) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO MPLS (switched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create switched line description for CHICAGO to MPLS \/
CRTLINSDLC LIND(MPLSS) RSRCNAME(LINð22) CNN(\SWTPP) +
AUTOANS(\NO) STNADR(ð1)
/\ Create controller description for CHICAGO to MPLS \/
CRTCTLAPPC CTLD(MPLSS) LINKTYPE(\SDLC) SWITCHED(\YES) +
SWTLINLST(MPLSS) RMTNETID(APPN) +
RMTCPNAME(MPLS) INLCNN(\DIAL) +
CNNNBR(6125551111) STNADR(ð1) +
TMSGRPNBR(3) NODETYPE(\NETNODE)
ENDPGM
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Changing the Network Attributes (Chicago): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for the CHICAGO system, and
these attributes apply to all connections in the network for
this network node.
LCLNETID(APPN)
The name of the local network is APPN. The remote
system (MPLS in the example program, NN2 in
Figure C-2 on page C-3) must specify this name as the
remote network identifier (RMTNETID) on the
CRTCTLAPPC command.
LCLCPNAME(CHICAGO)
The name assigned to the local control point is
CHICAGO. The remote systems specify this name as
the remote control point name (RMTCPNAME) on the
CRTCTLAPPC command.
LCLLOCNAME(CHICAGO)
The default local location name is CHICAGO. This name
will be used for the device description that is created by
the APPN support.
NODETYPE(*NETNODE)
The local system (CHICAGO) is an APPN network node.

Creating the Line Description (Chicago to
Minneapolis, Nonswitched): The line used in this
example is an SDLC nonswitched line. The command used
to create the line is CRTLINSDLC. The parameters specified
are:
LIND(MPLSL)
The name assigned to the line description is MPLSL.
RSRCNAME(LIN021)
The physical communications port named LIN021 is
defined.

Creating the Controller Description (Chicago to
Minneapolis, Nonswitched): Because this is an APPN
environment (AS/400 system to AS/400 system), the controller is an APPC controller, and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:
CTLD(MPLSL)
The name assigned to the controller description is
MPLSL.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line defined by a
create line description command.
LINE(MPLSL)
The name of the line description to which this controller
is attached is MPLSL. This value must match a name
specified by the LIND parameter in a line description.
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RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(MPLS)
The remote control-point name is MPLS. The name
specified here must match the name specified at the
remote system for the local control-point name. In the
example, the name is specified at the remote system
(NEWYORK) by the LCLCPNAME parameter on the
Change Network Attributes (CHGNETA) command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
The remote system (MPLS) is an APPN network node.

Creating the Line Description (Chicago to
Minneapolis, Switched): The line used in this example
is an SDLC switched line. The command used to create the
line is CRTLINSDLC. The parameters specified are:
LIND(MPLSS)
The name assigned to the line description is MPLSS.
RSRCNAME(LIN022)
The physical communications port named LIN022 is
defined.
CNN(*SWTPP)
This is a switched line connection.
AUTOANS(*NO)
This system will not automatically answer an incoming
call.
STNADR(01)
The address assigned to the local system is hex 01.

Creating the Controller Description (Chicago to
Minneapolis, Switched): Because this is an APPN environment (AS/400 system to AS/400 system), the controller is
an APPC controller, and the CRTCTLAPPC command is
used to define the attributes of the controller. The following
attributes are defined by the example command:
CTLD(MPLSS)
The name assigned to the controller description is
MPLSS.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line defined by a
create line description command.
SWITCHED(*YES)
This controller is attached to a switched SDLC line.
SWTLINLST(MPLSS)
The name of the line description (for switched lines) to
which this controller can be attached is MPLSS. In the
example, there is only one line (MPLSS). This value

must match a name specified by the LIND parameter in
a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(MPLS)
The remote control-point name is MPLS. The name
specified here must match the name specified at the
remote system for the local control-point name. In the
example, the name is specified at the remote system by
the LCLCPNAME parameter on the CHGNETA (Change
Network Attributes) command.
INLCNN(*DIAL)
The initial connection is made by the AS/400 system
either answering an incoming call or placing a call.
CNNNBR(6125551111)
The connection (telephone) number for the remote controller is 6125551111.
STNADR(01)
The address assigned to the remote controller is hex 01.
TMSGRPNBR(3)
The value (3) is to be used by the APPN support for
transmission group negotiation with the remote system.
The remote system must specify the same value for the
transmission group.
NODETYPE(*NETNODE)
The remote system (MPLS) is an APPN network node.

Configuring Network Node 2 (Minneapolis)
The following example program shows the CL commands
used to define the configuration for the system identified as
MPLS (NN2 in Figure C-2 on page C-3). The example
shows these commands as used within a CL program; the
configuration can also be performed using the configuration
menus.

/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: MPLS
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: MPLS TO CHICAGO
(nonswitched)
\/
/\
MPLS TO CHICAGO
(switched)
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for MPLS \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(MPLS) +
LCLLOCNAME(MPLS) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
MPLS TO CHICAGO (nonswitched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create line description for MPLS to CHICAGO \/
CRTLINSDLC LIND(CHICAGOL) RSRCNAME(LINð22)
/\ Create controller description for MPLS to CHICAGO \/
CRTCTLAPPC CTLD(CHICAGOL) LINKTYPE(\SDLC) LINE(CHICAGOL) +
RMTNETID(APPN) RMTCPNAME(CHICAGO) +
STNADR(ð1) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
MPLS TO CHICAGO (switched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create switched line description for MPLS to CHICAGO \/
CRTLINSDLC LIND(CHICAGOS) RSRCNAME(LINð31) CNN(\SWTPP) +
AUTOANS(\NO) STNADR(ð1)
/\ Create controller description for MPLS TO CHICAGO \/
CRTCTLAPPC CTLD(CHICAGOS) LINKTYPE(\SDLC) SWITCHED(\YES) +
SWTLINLST(CHICAGOS) RMTNETID(APPN) +
RMTCPNAME(CHICAGO) INLCNN(\ANS) +
CNNNBR(3125551111) STNADR(ð1) TMSGRPNBR(3) +
NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (Minneapolis):
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for the MPLS system,
and these attributes apply to all connections in the network
for this network node:
LCLNETID(APPN)
The name of the local network is APPN. The remote
systems (CHICAGO in the example program, NN1 in
Figure C-2 on page C-3) must specify this name as the
remote network identifier (RMTNETID) on the
CRTCTLAPPC command.
LCLCPNAME(MPLS)
The name assigned to the local control point is MPLS.
The remote system specifies this name as the remote
control point name (RMTCPNAME) on the
CRTCTLAPPC command.
LCLLOCNAME(MPLS)
The default local location name is MPLS. This name will
be used for the device description that is created by the
APPN support.
NODETYPE(*NETNODE)
The local system (MPLS) is an APPN network node.
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Creating the Line Description (Minneapolis to
Chicago, Nonswitched): The line used in this example
is an SDLC nonswitched line. The command used to create
the line is CRTLINSDLC. The parameters specified are:
LIND(CHICAGOL)
The name assigned to the line description is
CHICAGOL.
RSRCNAME(LIN022)
The physical communications port named LIN022 is
defined.

Creating the Controller Description (Minneapolis to
Chicago, Nonswitched): Because this is an APPN envi-

RSRCNAME(LIN031)
The physical communications port named LIN031 is
defined.
CNN(*SWTPP)
This is a switched line connection.
AUTOANS(*NO)
This system will not automatically answer an incoming
call.
STNADR(01)
The address assigned to the local system is hex 01.

Creating the Controller Description (Minneapolis to
Chicago, Switched): Because this is an APPN environ-

ronment (AS/400 system to AS/400 system), the controller is
an APPC controller, and the CRTCTLAPPC command is
used to define the attributes of the controller. The following
attributes are defined by the example command:

ment (AS/400 system to AS/400 system), the controller is an
APPC controller, and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:

CTLD(CHICAGOL)
The name assigned to the controller description is
CHICAGOL.

CTLD(CHICAGOS)
The name assigned to the controller description is
CHICAGOS.

LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line defined by a
create line description command.

LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line defined by a
create line description command.

LINE(CHICAGOL)
The name of the line description to which this controller
is attached is CHICAGOL. This value must match a
name specified by the LIND parameter in a line
description.

SWITCHED(*YES)
This controller is attached to a switched SDLC line.

RMTNETID(APPN)
The name of the network in which the remote system
resides is APPN.
RMTCPNAME(CHICAGO)
The remote control-point name is CHICAGO. The name
specified here must match the name specified at the
remote system for the local control-point name. In the
example, the name is specified at the remote system
(CHICAGO) by the LCLCPNAME parameter on the
Change Network Attributes (CHGNETA) command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
The remote system (CHICAGO) is an APPN network
node.

Creating the Line Description (Minneapolis to
Chicago, Switched): The line used in this example is an
SDLC switched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
LIND(CHICAGOS)
The name assigned to the line description is
CHICAGOS.
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SWTLINLST(CHICAGOS)
The name of the line description (for switched lines) to
which this controller can be attached is CHICAGOS. In
the example, there is only one line (CHICAGO). This
value must match a name specified by the LIND parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(CHICAGO)
The remote control-point name is CHICAGO. The name
specified here must match the name specified at the
remote system for the local control-point name. In the
example, the name is specified at the remote system
(CHICAGO) by the LCLCPNAME parameter on the
Change Network Attributes (CHGNETA) command.
INLCNN(*ANS)
The initial connection is made by the AS/400 system
answering an incoming call.
CNNNBR(3125551111)
The connection (telephone) number for the remote controller is 3125551111.
STNADR(01)
The address assigned to the remote controller is hex 01.

TMSGRPNBR(3)
The value (3) to be used by the APPN support for transmission group negotiation with the remote system.
The remote system must specify the same value for the
transmission group.
NODETYPE(*NETNODE)
The remote system (CHICAGO) is an APPN network
node.

Three AS/400 Systems Using APPN
In Figure C-3 (and Figure 3-3 on page 3-2), A and B are
end nodes. The network node must configure its network
attributes to reflect that it is a network node. Each system
must configure the remote control-point name in the controller description representing the adjacent system. Also, A
and B must indicate in the controller description for the
network node that it can be a network node. A and B must
add the network node to the server list in network attributes
so that the network node could act as a network server for
both end nodes.
Note: Neither end node needs to configure any information
about the other end node.
End Node

Network Node

End Node

A

C

B

New York

Chicago

Los Angeles

/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: NYCHENNN
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN EN-NN-EN AS FOLLOWS:
\/
/\
\/
/\
\/
/\
NEWYORK /_______\ CHICAGO /_______\ LOSANGEL
\/
/\
\
/
\
/
\/
/\
\/
/\
(THIS IS NEWYORK TO CHICAGO)
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
NEWYORK TO CHICAGO
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Change network attributes for NEWYORK \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(NEWYORK)
LCLLOCNAME(NEWYORK) NODETYPE(\ENDNODE)
NETSERVER((APPN CHICAGO))
/\ Create remote configuration list for NEWYORK \/
CRTCFGL
TYPE(\APPNRMT) APPNRMTE((LOSANGEL APPN
NEWYORK LOSANGEL APPN 3BD29F \YES \NO \NO \NO
'RMT LOC of NEWYORK'))
/\ Create line description for NEWYORK to CHICAGO \/
CRTLINSDLC LIND(CHICAGO) RSRCNAME(LINð11)
/\ Create controller description for NEWYORK to
CHICAGO \/
CRTCTLAPPC CTLD(CHICAGO) LINKTYPE(\SDLC) LINE(CHICAGO)
RMTNETID(APPN) RMTCPNAME(CHICAGO)
STNADR(ð1) NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (New York): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for NEWYORK:

Configuring System A (New York)

LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote location (CHICAGO in the example, system
B in Figure C-3), must specify this name as the remote
network identifier (RMTNETID) on the CRTCTLAPPC
command.

The following CL commands are used to define the configuration for the system identified as NEWYORK (system A in
Figure C-3). The examples show these commands as used
within a CL program; the configuration can also be performed
using the configuration menus.

LCLCPNAME(NEWYORK)
Specifies that the name assigned to the local control
point is NEWYORK. The remote system specifies this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.

RSLS512-3

Figure C-3. Three-System APPN Network

LCLLOCNAME(NEWYORK)
The default local location name of this location is
NEWYORK. This name will be used for the device
description that is created by the APPN support.
NODETYPE(*ENDNODE)
Specifies that the local system (NEWYORK) is an end
node in the APPN network.
NETSERVER((APPN CHICAGO))
Specifies the name of the network node (CHICAGO) and
the name of the network (APPN) that serves this end
node. These names are defined at the remote system on
the CHGNETA command.
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Creating the Remote Location Configuration List
(New York): The Create Configuration List (CRTCFGL)
command is also used to define the remote locations with
special characteristics to the APPN support. In this example,
location security is being used and the following is defined at
NEWYORK:
TYPE(*APPNRMT)
Specifies that the entries being defined are remote
locations.
APPNRMTE((LOSANGEL APPN NEWYORK LOSANGEL
APPN 3BD29F *YES *NO *NO *NO 'RMT LOC of
NEWYORK'))
Specifies the remote location with which the local
location can be paired. The remote location name is
LOSANGEL; the remote network ID is APPN; the associated local location name is NEWYORK; the remote
control-point name is LOSANGEL; the remote controlpoint network ID is also APPN; the password is 3BD29F;
it is a secure location; and it is not a single session
location (the last two entries, locally controlled sessions
and pre-established sessions, are *NO because this is
not a single session location).

Creating the Line Description (New York): The line
used in this example is an SDLC nonswitched line. The
command used to create the line is CRTLINSDLC. The
parameters specified are:
LIND(CHICAGO)
The name assigned to the line description is CHICAGO.
RSRCNAME(LIN011)
Specifies that the physical communications port named
LIN011 is being defined.

Creating the Controller Description (New York):
Because this is an APPN environment (AS/400 system to
AS/400 system), the controller is an APPC controller and the
CRTCTLAPPC command is used to define the attributes of
the controller. The following attributes are defined by the
example command:
CTLD(CHICAGO)
The name assigned to the controller description is
CHICAGO.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(CHICAGO)
Specifies the name (CHICAGO) of the line description to
which this controller is attached. This value must match
a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
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RMTCPNAME(CHICAGO)
Specifies that the remote control-point name is
CHICAGO. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (CHICAGO) by the
LCLCPNAME parameter on the CHGNETA command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
Specifies that the remote location (CHICAGO) is an
APPN networking node.

Configuring System B (Los Angeles)
The following CL commands are used to define the configuration for the system identified as LOSANGEL (system B in
Figure C-3 on page C-7). The examples show these commands as used within a CL program; the configuration can
also be performed using the configuration menus.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: LACHENNN
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN EN-NN-EN AS FOLLOWS:
\/
/\
\/
/\
\/
/\
NEWYORK /_______\ CHICAGO /_______\ LOSANGEL
\/
/\
\
/
\
/
\/
/\
\/
/\
(THIS IS LOSANGEL TO CHICAGO)
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
LOSANGEL TO CHICAGO
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Change network attributes for LOSANGEL \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(LOSANGEL)
LCLLOCNAME(LOSANGEL) NODETYPE(\ENDNODE)
NETSERVER((APPN CHICAGO))
/\ Create remote configuration list for LOSANGEL to
New York \/
CRTCFGL
TYPE(\APPNRMT) APPNRMTE((NEWYORK APPN
LOSANGEL NEWYORK APPN 3BD29F \YES \NO \NO \NO
'RMT LOC of LOSANGEL'))
/\ Create line description for LOSANGEL to CHICAGO \/
CRTLINSDLC LIND(CHICAGO) RSRCNAME(LINð41)
/\ Create controller description for LOSANGEL to
CHICAGO \/
CRTCTLAPPC CTLD(CHICAGO) LINKTYPE(\SDLC) LINE(CHICAGO)
RMTNETID(APPN) RMTCPNAME(CHICAGO)
STNADR(ð1) NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (Los Angeles):
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for NEWYORK:
LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote location (CHICAGO in the example) must

specify this name as the remote network identifier
(RMTNETID) on the CRTCTLAPPC command.
LCLCPNAME(LOSANGEL)
Specifies that the name assigned to the local control
point is LOSANGEL. The remote system specifies this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(LOSANGEL)
The default local location name of this location is
LOSANGEL. This name will be used for the device
description that is created by the APPN support.
NODETYPE(*ENDNODE)
Specifies that the local system (LOSANGEL) is an end
node in the APPN network.
NETSERVER((APPN CHICAGO))
Specifies the name of the network node (CHICAGO) and
the name of the network (APPN) that serves this end
node. These names are defined at the remote system on
the CHGNETA command.

Creating the Remote Location Configuration List
(Los Angeles): The Create Configuration List (CRTCFGL)
command is also used to define the remote locations with
special characteristics to the APPN support. In this example,
location security is being used and the following is defined at
LOSANGEL:
TYPE(*APPNRMT)
Specifies that the entries being defined are remote
locations.
APPNRMTE((NEWYORK APPN LOSANGEL NEWYORK
APPN 3BD29F *YES *NO *NO *NO 'RMT LOC of
LOSANGEL'))
Specifies the remote location with which the local
location can be paired. The remote location name is
NEWYORK; the remote network ID is APPN; the associated local location name is LOSANGEL; the remote
control-point name is NEWYORK; the remote controlpoint network ID is also APPN; the password is 3BD29F;
it is a secure location; and it is not a single session
location (the last two entries, locally controlled sessions
and pre-established sessions, are *NO because this is
not a single session location).

Creating the Line Description (Los Angeles): The
line used in this example is an SDLC nonswitched line. The
command used to create the line is CRTLINSDLC. The
parameters specified are:

RSRCNAME(LIN041)
Specifies that the physical communications port named
LIN041 is being defined.

Creating the Controller Description (Los Angeles):
Because this is an APPN environment (AS/400 system to
AS/400 system), the controller is an APPC controller and the
CRTCTLAPPC command is used to define the attributes of
the controller. The following attributes are defined by the
example command:
CTLD(CHICAGO)
The name assigned to the controller description is
CHICAGO.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(CHICAGO)
Specifies the name (CHICAGO) of the line description to
which this controller is attached. This value must match
a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(CHICAGO)
Specifies that the remote control-point name is
CHICAGO. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (CHICAGO) by the
LCLCPNAME parameter on the CHGNETA command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
Specifies that the remote system (CHICAGO) is an
APPN networking node.

Configuring System C (Chicago)
The following CL commands are used to define the configuration for the system identified as CHICAGO (system C in
Figure C-3 on page C-7). The example shows the commands as used within a CL program; the configuration can
also be performed using the configuration menus.

LIND(CHICAGO)
The name assigned to the line description is CHICAGO.
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: CHNYCHLA
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
\/
/\
NEWYORK /_______\ CHICAGO /_______\ LOSANGEL
\/
/\
\
/
\
/
\/
/\
\/
/\
(THIS IS CHICAGO TO NEWYORK AND LOSANGEL)
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for CHICAGO \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(CHICAGO)
LCLLOCNAME(CHICAGO) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO NEWYORK
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create line description for CHICAGO to NEWYORK \/
CRTLINSDLC LIND(NEWYORK) RSRCNAME(LINð12)
/\ Create controller description for CHICAGO to
NEWYORK \/
CRTCTLAPPC CTLD(NEWYORK) LINKTYPE(\SDLC) LINE(NEWYORK)
RMTNETID(APPN) RMTCPNAME(NEWYORK)
STNADR(ð1) NODETYPE(\ENDNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO LOSANGEL
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create line description for CHICAGO to LOSANGEL \/
CRTLINSDLC LIND(LOSANGEL) RSRCNAME(LINð31)
/\ Create controller description for CHICAGO to
LOSANGEL \/
CRTCTLAPPC CTLD(LOSANGEL) LINKTYPE(\SDLC) LINE(LOSANGEL)
RMTNETID(APPN) RMTCPNAME(LOSANGEL)
STNADR(ð1) NODETYPE(\ENDNODE)
ENDPGM

Changing the Network Attributes (Chicago): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for CHICAGO:
LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote locations (NEWYORK and LOSANGEL in
the example, systems A and B in Figure C-3 on
page C-7) must specify this name as the remote
network identifier (RMTNETID).
LCLCPNAME(CHICAGO)
Specifies that the name assigned to the local control
point is CHICAGO. The remote system specifies this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(CHICAGO)
The name of this location is CHICAGO. This name will
be used for the device description that is created by the
APPN support.
NODETYPE(*NETNODE)
Specifies that the local system (CHICAGO) is a networking node in the APPN network.
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Creating the Line Description (Chicago to New
York): The line used in this example is an SDLC nonswitched line. The command used to create the line
description is CRTLINSDLC. The parameters specified are:
LIND(NEWYORK)
The name assigned to the line description is
NEWYORK.
RSRCNAME(LIN012)
Specifies that the physical communications port named
LIN012 is being defined.

Creating the Controller Description (Chicago to
New York): Because this is an APPN environment
(AS/400 system to AS/400 system), the controller is an
APPC controller and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
CTLD(NEWYORK)
The name assigned to the controller description is
NEWYORK.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(NEWYORK)
Specifies the name (NEWYORK) of the line description
to which this controller is attached. This value must
match a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(NEWYORK)
Specifies that the remote control-point name (at
NEWYORK) is NEWYORK. The name specified here
must match the name specified at the remote system for
the local control-point name. In the example, the name is
specified at the remote system (NEWYORK) by the
LCLCPNAME parameter on the CHGNETA command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*ENDNODE)
Specifies that the remote system (NEWYORK) is an
APPN end node.

Creating the Line Description (Chicago to Los
Angeles): The line used in this example is an SDLC nonswitched line. The Create Line Description (SDLC)
(CRTLINSDLC) is command used to create the line. The
parameters specified are:

LCLCPNAME parameter of the Change Network Attributes (CHGNETA) command.

LIND(LOSANGEL)
The name assigned to the line description is
LOSANGEL.
RSRCNAME(LIN031)
Specifies that the physical communications port named
LIN031 is being defined.

Creating the Controller Description (Chicago to Los
Angeles): Because this is an APPN environment (AS/400
system to AS/400 system), the controller is an APPC controller and the CRTCTLAPPC command is used to define the
attributes of the controller. The following attributes are
defined by the example command:
CTLD(LOSANGEL)
The name assigned to the controller description is
LOSANGEL.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(LOSANGEL)
Specifies the name (LOSANGEL) of the line description
to which this controller is attached. This value must
match a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(LOSANGEL)
Specifies that the remote control-point name (at
LOSANGEL) is LOSANGEL. The name specified here
must match the name specified at the remote system for
the local control-point name. In the example, the name is
specified at the remote system (LOSANGEL) by the
Network ID = Newnet
End Node

New York

B

Detroit

NODETYPE(*ENDNODE)
Specifies that the remote system (LOSANGEL) is an
APPN end node.

Two APPN Networks with Different
Network IDs Linked Together
This example describes two APPN networks that are linked
together by network nodes.
The network with the LCLNETID of NEWNET is a simple
connection of one end node to one network node. Network
node B could act as a network server providing routing services for node A. Although there are no other nodes in the
NEWNET network, there is a need for nodes A and B to
communicate with the nodes in network APPN. To accomplish this, network node B is connected to network node NN1
in the APPN network. Node B must have a line description
and a controller description created to identify node A, and a
line description and a controller description to identify node
NN1.
The network with the LCLNETID of APPN is similar to
NEWNET, with the exception that NN2 is a network node
instead of an end node. In order for NN1 and NN2 to communicate with the nodes in network NEWNET, node NN1
must have two line descriptions and two controller
descriptions created to identify both node B and node NN2.
After node B and node NN1 are identified to each other as
adjacent nodes, all nodes in either network can communicate
through nodes B and NN1.

Network ID = APPN

Network Node

A

STNADR(01)
The address assigned to the remote controller is hex 01.

Network Node

NN1

Chicago

Network Node

NN2

Minneapolis
RV2S051-0

Figure C-4. Two APPN Networks Linked by Network Nodes

Configuring System A (New York)
The following CL commands are used to define the configuration for the system identified as NEWYORK (system A in
Figure C-4). The examples show these commands as used
within a CL program; the configuration can also be performed
using the configuration menus.
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: NYCINT
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN EN-NN AS FOLLOWS:
\/
/\
\/
/\
\/
/\
NEWYORK /_______\ DETROIT
\/
/\
\
/
\/
/\
\/
/\
(THIS IS NEWYORK TO DETROIT)
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
NEWYORK TO DETROIT
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Change network attributes for NEWYORK \/
CHGNETA
LCLNETID(NEWNET) LCLCPNAME(NEWYORK)
LCLLOCNAME(NEWYORK) NODETYPE(\ENDNODE)
NETSERVER((NEWNET DETROIT))
/\ Create line description for NEWYORK to DETROIT \/
CRTLINSDLC LIND(DETROIT) RSRCNAME(LINð11)
/\ Create controller description for NEWYORK to
DETROIT \/
CRTCTLAPPC CTLD(DETROIT) LINKTYPE(\SDLC) LINE(DETROIT)
RMTNETID(NEWNET) RMTCPNAME(DETROIT)
STNADR(ð1) NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (New York): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for NEWYORK:
LCLNETID(NEWNET)
Specifies that the name of the local network is
NEWNET. The remote location (DETROIT in the
example, system B in Figure C-4 on page C-11), must
specify this name as the remote network identifier
(RMTNETID) on the CRTCTLAPPC command.
LCLCPNAME(NEWYORK)
Specifies that the name assigned to the local control
point is NEWYORK. The remote system specifies this
name as the remote control-point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(NEWYORK)
The default local location name of this location is
NEWYORK. This name is used for the device
description that is created by the APPN support.
NODETYPE(*ENDNODE)
Specifies that the local system (NEWYORK) is an end
node in the NEWNET network.
NETSERVER((NEWNET DETROIT))
Specifies the name of the network node (DETROIT) and
the name of the network (NEWNET) that serves this end
node. These names are defined at the remote system on
the CHGNETA command.
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Creating the Line Description (New York): The line
used in this example is an SDLC nonswitched line. The
command used to create the line is CRTLINSDLC. The
parameters specified are:
LIND(DETROIT)
The name assigned to the line description is DETROIT.
RSRCNAME(LIN011)
Specifies that the physical communications port named
LIN011 is being defined.

Creating the Controller Description (New York):
Because this is an APPN environment (AS/400 system to
AS/400 system), the controller is an APPC controller and the
CRTCTLAPPC command is used to define the attributes of
the controller. The following attributes are defined by the
example command:
CTLD(DETROIT)
The name assigned to the controller description is
DETROIT.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(DETROIT)
Specifies the name (DETROIT) of the line description to
which this controller is attached. This value must match
a name specified by the LIND parameter in a line
description.
RMTNETID(NEWNET)
The name of the network in which the remote control
point resides is NEWNET.
RMTCPNAME(DETROIT)
Specifies that the remote control-point name is
DETROIT. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (DETROIT) by the
LCLCPNAME parameter on the CHGNETA command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
Specifies that the remote location (DETROIT) is an
APPN networking node.

Configuring System B (DETROIT)
The following CL commands are used to define the configuration for the system identified as DETROIT (system B in
Figure C-4 on page C-11). The example shows the commands as used within a CL program; the configuration can
also be performed using the configuration menus.

/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: DETRINT
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
\/
/\
NEWYORK /_______\ DETROIT /_______\ CHICAGO
\/
/\
\
/
\
/
\/
/\
\/
/\
(THIS IS DETROIT TO NEWYORK AND CHICAGO)
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for DETROIT \/
CHGNETA
LCLNETID(NEWNET) LCLCPNAME(DETROIT)
LCLLOCNAME(DETROIT) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
DETROIT TO NEWYORK
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create line description for DETROIT to NEWYORK \/
CRTLINSDLC LIND(NEWYORK) RSRCNAME(LINð12)
/\ Create controller description for DETROIT to
NEWYORK \/
CRTCTLAPPC CTLD(NEWYORK) LINKTYPE(\SDLC) LINE(NEWYORK)
RMTNETID(NEWNET) RMTCPNAME(NEWYORK)
STNADR(ð1) NODETYPE(\ENDNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
DETROIT TO CHICAGO
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create line description for DETROIT to CHICAGO \/
CRTLINSDLC LIND(CHICAGO) RSRCNAME(LINð31)
/\ Create controller description for DETROIT to
CHICAGO \/
CRTCTLAPPC CTLD(CHICAGO) LINKTYPE(\SDLC) LINE(CHICAGO)
RMTNETID(APPN) RMTCPNAME(CHICAGO)
STNADR(ð1) NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (DETROIT): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for DETROIT:
LCLNETID(NEWNET)
Specifies that the name of the local network is
NEWNET. The remote locations (NEWYORK and
CHICAGO in the example program, systems A and NN1
in Figure C-4 on page C-11) must specify this name as
the remote network identifier (RMTNETID).
LCLCPNAME(DETROIT)
Specifies that the name assigned to the local control
point is DETROIT. The remote system specifies this
name as the remote control-point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(DETROIT)
The name of this location is DETROIT. This name is
used for the device description that is created by the
APPN support.
NODETYPE(*NETNODE)
Specifies that the local system (DETROIT) is a networking node in the NEWNET network.

Creating the Line Description (DETROIT to New
York): The line used in this example is an SDLC nonswitched line. The command used to create the line
description is CRTLINSDLC. The parameters specified are:
LIND(NEWYORK)
The name assigned to the line description is
NEWYORK.
RSRCNAME(LIN012)
Specifies that the physical communications port named
LIN012 is being defined.

Creating the Controller Description (DETROIT to
New York): Because this is an APPN environment
(AS/400 system to AS/400 system), the controller is an
APPC controller and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
CTLD(NEWYORK)
The name assigned to the controller description is
NEWYORK.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(NEWYORK)
Specifies the name (NEWYORK) of the line description
to which this controller is attached. This value must
match a name specified by the LIND parameter in a line
description.
RMTNETID(NEWNET)
The name of the network in which the remote control
point resides is NEWNET.
RMTCPNAME(NEWYORK)
Specifies that the remote control-point name is
NEWYORK. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (NEWYORK) by the
LCLCPNAME parameter on the CHGNETA command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*ENDNODE)
Specifies that the remote system (NEWYORK) is an
APPN end node.

Creating the Line Description (DETROIT to
CHICAGO): The line used in this example is an SDLC
nonswitched line. The Create Line Description (SDLC)
(CRTLINSDLC) command is used to create the line. The
parameters specified are:
LIND(CHICAGO)
The name assigned to the line description is CHICAGO.
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RSRCNAME(LIN031)
Specifies that the physical communications port named
LIN031 is being defined.

Creating the Controller Description (DETROIT to
CHICAGO): Because this is an APPN environment
(AS/400 system to AS/400 system), the controller is an
APPC controller and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
CTLD(CHICAGO)
The name assigned to the controller description is
CHICAGO.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(CHICAGO)
Specifies the name (CHICAGO) of the line description to
which this controller is attached. This value must match
a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(CHICAGO)
Specifies that the remote control-point name is
CHICAGO. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (CHICAGO) by the
LCLCPNAME parameter of the Change Network Attributes (CHGNETA) command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
Specifies that the remote system (CHICAGO) is an
APPN network node.

Configuring System NN1 (Chicago)
The following CL commands are used to define the configuration for the system identified as CHICAGO (system NN1
in Figure C-4 on page C-11). The examples show these
commands as used within a CL program; the configuration
can also be performed using the configuration menus.

/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: CHICINT
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: CHICAGO TO MPLS
\/
/\
CHICAGO TO DETROIT
\/
/\
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for CHICAGO \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(CHICAGO) +
LCLLOCNAME(CHICAGO) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO MPLS
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create nonswitched line description for CHICAGO to MPLS
CRTLINSDLC LIND(MPLSL) RSRCNAME(LINð21)
/\ Create controller description for CHICAGO to MPLS \/
CRTCTLAPPC CTLD(MPLSL) LINKTYPE(\SDLC) LINE(MPLSL) +
RMTNETID(APPN) RMTCPNAME(MPLS) +
STNADR(ð1) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO DETROIT
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create nonswitched line description for CHICAGO to
DETROIT \/
CRTLINSDLC LIND(DETROIT) RSRCNAME(LINð21)
/\ Create controller description for CHICAGO to
DETROIT \/
CRTCTLAPPC CTLD(DETROIT) LINKTYPE(\SDLC) LINE(DETROIT) +
RMTNETID(NEWNET) RMTCPNAME(DETROIT) +
STNADR(ð1) NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (Chicago): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for the CHICAGO system.
LCLNETID(APPN)
The name of the local network is APPN. The remote
system (MPLS in the example program, NN2 in
Figure C-4 on page C-11) must specify this name as
the remote network identifier (RMTNETID) on the
CRTCTLAPPC command.
LCLCPNAME(CHICAGO)
The name assigned to the local control point is
CHICAGO. The remote systems specify this name as
the remote control-point name (RMTCPNAME) on the
CRTCTLAPPC command.
LCLLOCNAME(CHICAGO)
The default local location name is CHICAGO. This name
is used for the device description that is created by the
APPN support.
NODETYPE(*NETNODE)
The local system (CHICAGO) is an APPN network node.

Creating the Line Description (Chicago to
Minneapolis): The line used in this example is an SDLC
nonswitched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
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\/

\/

LIND(MPLSL)
The name assigned to the line description is MPLSL.
RSRCNAME(LIN021)
The physical communications port named LIN021 is
defined.

Creating the Controller Description (Chicago to
Minneapolis): Because this is an APPN environment
(AS/400 system to AS/400 system), the controller is an
APPC controller, and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
CTLD(MPLSL)
The name assigned to the controller description is
MPLSL.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line defined by a
create line description command.
LINE(MPLSL)
The name of the line description to which this controller
is attached is MPLSL. This value must match a name
specified by the LIND parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(MPLS)
The remote control-point name is MPLS. The name
specified here must match the name specified at the
remote system for the local control-point name. In the
example, the name is specified at the remote system
(MPLS) by the LCLCPNAME parameter on the Change
Network Attributes (CHGNETA) command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
The remote system (MPLS) is an APPN network node.

RSRCNAME(LIN021)
The physical communications port named LIN021 is
defined.

Creating the Controller Description (Chicago to
DETROIT): Because this is an APPN environment (AS/400
system to AS/400 system), the controller is an APPC controller, and the CRTCTLAPPC command is used to define
the attributes of the controller. The following attributes are
defined by the example command:
CTLD(DETROIT)
The name assigned to the controller description is
DETROIT.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line defined by a
create line description command.
LINE(DETROIT)
The name of the line description to which this controller
is attached is DETROIT. This value must match a name
specified by the LIND parameter in a line description.
RMTNETID(NEWNET)
The name of the network in which the remote control
point resides is NEWNET.
RMTCPNAME(DETROIT)
The remote control-point name is DETROIT. The name
specified here must match the name specified at the
remote system for the local control-point name. In the
example, the name is specified at the remote system
(DETROIT) by the LCLCPNAME parameter on the
Change Network Attributes (CHGNETA) command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
The remote system (DETROIT) is an APPN network
node.

Configuring NN2 (Minneapolis)
Creating the Line Description (Chicago to Detroit):
The line used in this example is an SDLC nonswitched line.
The command used to create the line is CRTLINSDLC. The
parameters specified are:
LIND(DETROIT)
The name assigned to the line description is DETROIT.

The following example program shows the CL commands
used to define the configuration for the system identified as
MPLS (NN2 in Figure C-4 on page C-11). The example
shows these commands used within a CL program; the configuration can also be performed using the configuration
menus.
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: MPLSINT
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: MPLS TO CHICAGO
(nonswitched)
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for MPLS \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(MPLS) +
LCLLOCNAME(MPLS) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
MPLS TO CHICAGO
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create line description for MPLS to CHICAGO \/
CRTLINSDLC LIND(CHICAGO) RSRCNAME(LINð22)
/\ Create controller description for MPLS to CHICAGO \/
CRTCTLAPPC CTLD(CHICAGO) LINKTYPE(\SDLC) LINE(CHICAGO) +
RMTNETID(APPN) RMTCPNAME(CHICAGO) +
STNADR(ð1) NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (Minneapolis):
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for the MPLS system,
and these attributes apply to all connections in the network
for this network node:
LCLNETID(APPN)
The name of the local network is APPN. The remote
systems (CHICAGO in the example program, NN1 in
Figure C-4 on page C-11) must specify this name as
the remote network identifier (RMTNETID) on the
CRTCTLAPPC command.
LCLCPNAME(MPLS)
The name assigned to the local control point is MPLS.
The remote system specifies this name as the remote
control-point name (RMTCPNAME) on the
CRTCTLAPPC command.
LCLLOCNAME(MPLS)
The default local location name is MPLS. This name is
used for the device description that is created by the
APPN support.
NODETYPE(*NETNODE)
The local system (MPLS) is an APPN network node.

Creating the Line Description (Minneapolis to
Chicago): The line used in this example is an SDLC nonswitched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
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LIND(CHICAGO)
The name assigned to the line description is CHICAGO.
RSRCNAME(LIN022)
The physical communications port named LIN022 is
defined.

Creating the Controller Description (Minneapolis to
Chicago): Because this is an APPN environment (AS/400
system to AS/400 system), the controller is an APPC controller, and the CRTCTLAPPC command is used to define
the attributes of the controller. The following attributes are
defined by the example command:
CTLD(CHICAGO)
The name assigned to the controller description is
CHICAGO.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line defined by a
create line description command.
LINE(CHICAGO)
The name of the line description to which this controller
is attached is CHICAGO. This value must match a name
specified by the LIND parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(CHICAGO)
The remote control-point name is CHICAGO. The name
specified here must match the name specified at the
remote system for the local control-point name. In the
example, the name is specified at the remote system
(CHICAGO) by the LCLCPNAME parameter on the
Change Network Attributes (CHGNETA) command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
The remote system (CHICAGO) is an APPN network
node.

Multiple AS/400 Systems Using APPN
The following sections describe configuration for the network
shown in Figure C-5 on page C-17. In this network, seven
AS/400 systems are configured to communicate, using the
APPN functions, as APPC devices.
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Figure C-5. Multiple-System APPN Network

Configuring End Node 1 (New York)
The following CL commands are used to define the configuration for the system identified as NEWYORK. The example
shows the commands used within a CL program; the configuration can also be performed using the configuration menus.
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: NEWYORK
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: NEWYORK TO CHICAGO (nonswitched)
\/
/\
NEWYORK TO MPLS
(switched)
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
NEWYORK TO CHICAGO
(nonswitched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Change network attributes for NEWYORK \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(NEWYORK)
LCLLOCNAME(NEWYORK) NODETYPE(\ENDNODE)
NETSERVER((APPN CHICAGO) (APPN MPLS))
/\ Create remote configuration list for NEWYORK to
Los Angeles \/
CRTCFGL
TYPE(\APPNRMT) APPNRMTE((LOSANGEL APPN
NEWYORK LOSANGEL APPN 3BD29F \YES \NO \NO \NO
'RMT LOC of NEWYORK'))
/\ Create nonswitched line description for NEWYORK to
\/
CHICAGO CRTLINSDLC LIND(CHICAGOL) RSRCNAME(LINð11)
/\ Create controller description for NEWYORK to
CHICAGO \/
CRTCTLAPPC CTLD(CHICAGOL) LINKTYPE(\SDLC) LINE(CHICAGOL)
RMTNETID(APPN) RMTCPNAME(CHICAGO)
STNADR(ð1) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
NEWYORK TO MPLS
(switched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create switched line description NEWYORK to MPLS \/
CRTLINSDLC LIND(MPLSS) RSRCNAME(LINð12) CNN(\SWTPP)
AUTOANS(\NO) STNADR(ð1) COSTCNN(128)
COSTBYTE(128)
/\ Create controller description for NEWYORK to MPLS \/
CRTCTLAPPC CTLD(MPLSS) LINKTYPE(\SDLC) SWITCHED(\YES)
SWTLINLST(MPLSS) RMTNETID(APPN)
RMTCPNAME(MPLS) INLCNN(\ANS)
CNNNBR(6125551234) STNADR(ð1)
CPSSN(\NO) NODETYPE(\NETNODE)
ENDPGM

NODETYPE(*ENDNODE)
Specifies that the local system (NEWYORK) is an APPN
end node.

Changing the Network Attributes (New York): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for NEWYORK and these attributes apply to all connections in the network for this end
node:

switched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:

LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote location (MINNEAPOLIS in the example,
NN2 in the Figure C-5 on page C-17) must specify this
name as the remote network identifier (RMTNETID) on
the CRTCTLAPPC command.

RSRCNAME(LIN011)
Specifies that the physical communications port named
LIN011 is being defined.

LCLCPNAME(NEWYORK)
Specifies that the name assigned to the local control
point is NEWYORK. The remote systems specify this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(NEWYORK)
The default local location name is NEWYORK. This
name will be used for the device description that is
created by the APPN support.
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NETSERVER((APPN CHICAGO)
Specifies that network nodes CHICAGO (NN1) and
MPLS (NN2) are both potential network node servers for
this end point. Both network node servers are in the
same (APPN) network.

Creating the Remote Location Configuration List
(New York): The Create Configuration List (CRTCFGL)
command is also used to define the remote locations with
special characteristics to the APPN support. In this example,
location security is being used and the following is defined at
NEWYORK:
TYPE(*APPNRMT)
Specifies that the entries being defined are remote
locations.
APPNRMTE((LOSANGEL APPN NEWYORK LOSANGEL
APPN 3BD29F *YES *NO *NO *NO 'RMT LOC of
NEWYORK'))
Specifies the remote location with which the local
location can be paired. The remote location name is
LOSANGEL; the remote network ID is APPN; the associated local location name is NEWYORK; the remote
control-point name is LOSANGEL; the remote control
point network ID is also APPN; the password is 3BD29F;
it is a secure location; and it is not a single session
location (the last two entries, locally controlled sessions
and pre-established sessions, are *NO because this is
not a single session location).

Creating the Line Description (New York to
Chicago): The line used in this example is an SDLC non-

LIND(CHICAGOL)
The name assigned to the line description is
CHICAGOL.

Creating the Controller Description (New York to
Chicago): Because this is an APPN environment (AS/400
system to AS/400 system), the controller is an APPC controller and the CRTCTLAPPC command is used to define the
attributes of the controller. The following attributes are
defined by the example command:
CTLD(CHICAGOL)
The name assigned to the controller description is
CHICAGOL.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This

value must correspond to the type of line being used as
defined by a create line description command.
LINE(CHICAGOL)
Specifies the name (CHICAGOL) of the line description
to which this controller is attached. This value must
match a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(CHICAGO)
Specifies that the remote control-point name is
CHICAGO. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (CHICAGO) by the
LCLCPNAME parameter of the Change Network Attributes (CHGNETA) command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
Specifies that the remote location (CHICAGO) is an
APPN networking node.

Creating the Line Description (New York to
Minneapolis): The line used in this example is an SDLC
switched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
LIND(MPLSS)
The name assigned to the line description is MPLSS.

highest. This is used for route selection by the class of
service.

Creating the Controller Description (New York to
Minneapolis): Because this is an APPN environment
(AS/400 system to AS/400 system), the controller is an
APPC controller and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
CTLD(MPLSS)
The name assigned to the controller description is
MPLSS.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
SWITCHED(*YES)
Specifies that this controller is attached to a switched
SDLC line.
SWTLINLST(MPLSS)
Specifies the name (MPLSS) of the line description (for
switched lines) that this controller can be attached to. In
the example, there is only one line (MPLSS). This value
must match a name specified by the LIND parameter in
a line description.
RMTNETID(APPN)
The name of the network in which the remote location
resides is APPN.

CNN(*SWTPP)
Specifies that this is a switched line connection.

RMTCPNAME(MPLS)
Specifies that the remote control-point name is MPLS.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(MPLSS) by the LCLCPNAME parameter of the Change
Network Attributes (CHGNETA) command.

AUTOANS(*NO)
Specifies that this system will not automatically answer
an incoming call.

INLCNN(*ANS)
Specifies that the initial connection is made by the
AS/400 system answering an incoming call.

STNADR(01)
The address assigned to the remote controller is hex 01.

CNNNBR(6125551234)
The connection (telephone) number for the remote controller is 6125551234.

COSTCNN(128)
The relative cost of being connected to this line is 128,
with 0 being the lowest cost and 255 the highest. This is
used for route selection by the class of service.

STNADR(01)
The address assigned to the remote controller is hex 01.

RSRCNAME(LIN012)
Specifies that the physical communications port named
LIN012 is being defined.

COSTBYTE(128)
The relative cost of transferring a byte of data across
this line is 128, with 0 being the lowest cost and 255 the

CPSSN(*NO)
Control point sessions are not supported with this node.
NODETYPE(*NETNODE)
Specifies that the remote location (MPLS) is an APPN
networking node.
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Configuring Network Node 1 (Chicago)
The following CL commands are used to define the configuration for the system named as CHICAGO (NN1). The
example shows the commands as used within a CL program;
the configuration can also be done using the configuration
menus.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: CHICAGO
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: CHICAGO TO NEWYORK (nonswitched)
\/
/\
CHICAGO TO MPLS
(nonswitched)
\/
/\
CHICAGO TO MPLS
(switched)
\/
/\
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for CHICAGO \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(CHICAGO)
LCLLOCNAME(CHICAGO) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO NEWYORK
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create line description for CHICAGO to NEWYORK \/
CRTLINSDLC LIND(NEWYORK) RSRCNAME(LINð12)
/\ Create controller description for CHICAGO to
NEWYORK \/
CRTCTLAPPC CTLD(NEWYORK) LINKTYPE(\SDLC) LINE(NEWYORK)
RMTNETID(APPN) RMTCPNAME(NEWYORK)
STNADR(ð1) NODETYPE(\ENDNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO MPLS (nonswitched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create nonswitched line description for CHICAGO to MPLS \/
CRTLINSDLC LIND(MPLSL) RSRCNAME(LINð21)
/\ Create controller description for CHICAGO to MPLS \/
CRTCTLAPPC CTLD(MPLSL) LINKTYPE(\SDLC) LINE(MPLSL)
RMTNETID(APPN) RMTCPNAME(MPLS)
STNADR(ð1) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO MPLS (switched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create switched line description for CHICAGO to MPLS \/
CRTLINSDLC LIND(MPLSS) RSRCNAME(LINð22) CNN(\SWTPP)
STNADR(ð1) AUTOANS(\NO) COSTCNN(128)
COSTBYTE(128)
/\ Create controller description for CHICAGO to MPLS \/
CRTCTLAPPC CTLD(MPLSS) LINKTYPE(\SDLC) SWITCHED(\YES)
SWTLINLST(MPLSS) RMTNETID(APPN)
RMTCPNAME(MPLS) INLCNN(\DIAL)
CNNNBR(6125551111) STNADR(ð1)
TMSGRPNBR(3) NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (Chicago): The
Change Network Attributes (CHGNETA) command is used to
set the attributes for the system within the network. The following attributes are defined for CHICAGO and these attributes apply to all connections in the network for this network
node.
LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote location (MPLS in the example, NN2 in the
figure, and NEWYORK, EN1 in the figure) must specify
this name as the remote network identifier (RMTNETID)
on the CRTCTLAPPC command.
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LCLCPNAME(CHICAGO)
Specifies that the name assigned to the local control
point is CHICAGO. The remote systems specify this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(CHICAGO)
The default local location name is CHICAGO. This name
will be used for the device description that is created by
the APPN support.
NODETYPE(*NETNODE)
Specifies that the local system (CHICAGO) is an APPN
network node.

Creating the Line Description (Chicago to New
York): The line used in this example is an SDLC nonswitched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
LIND(NEWYORK)
The name assigned to the line description is
NEWYORK.
RSRCNAME(LIN012)
Specifies that the physical communications port named
LIN012 is being defined.

Creating the Controller Description (Chicago to
New York): Because this is an APPN environment
(AS/400 system to AS/400 system), the controller is an
APPC controller and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
CTLD(NEWYORK)
The name assigned to the controller description is
NEWYORK.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(NEWYORK)
Specifies the name (NEWYORK) of the line description
to which this controller is attached. This value must
match a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(NEWYORK)
Specifies that the remote control-point name is
NEWYORK. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (NEWYORK) by the
LCLCPNAME parameter of the Change Network Attributes (CHGNETA) command.

STNADR(01)
The address assigned to the remote controller is hex 01.

Creating the Line Description (Chicago to
Minneapolis, Switched): The line used in this example

NODETYPE(*ENDNODE)
Specifies that the remote location (NEWYORK) is an
APPN end node.

is an SDLC switched line. The command used to create the
line is CRTLINSDLC. The parameters specified are:

Creating the Line Description (Chicago to
Minneapolis, Nonswitched): The line used in this
example is an SDLC nonswitched line. The command used
to create the line is CRTLINSDLC. The parameters specified
are:
LIND(MPLSL)
The name assigned to the line description is MPLSL.
RSRCNAME(LIN021)
Specifies that the physical communications port named
LIN021 is being defined.

Creating the Controller Description (Chicago to
Minneapolis, Nonswitched): Because this is an APPN
environment (AS/400 system to AS/400 system), the controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:
CTLD(MPLSL)
The name assigned to the controller description is
MPLSL.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(MPLSL)
Specifies the name (MPLSL) of the line description to
which this controller is attached. This value must match
a name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(MPLS)
Specifies that the remote control-point name is MPLS.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(NEWYORK) by the LCLCPNAME parameter on the
Change Network Attributes (CHGNETA) command.
STNADR(01)
The address assigned to the remote controller is hex 01.
NODETYPE(*NETNODE)
Specifies that the remote location (MPLS) is an APPN
networking node.

LIND(MPLSS)
The name assigned to the line description is MPLSS.
RSRCNAME(LIN022)
Specifies that the physical communications port named
LIN022 is being defined.
CNN(*SWTPP)
Specifies that this is a switched line connection.
STNADR(01)
The address assigned to the local system is hex 01.
AUTOANS(*NO)
Specifies that this system will not automatically answer
an incoming call.
COSTCNN(128)
The relative cost of being connected to this line is 128,
with 0 being the lowest cost and 255 the highest. This is
used for route selection by the class of service.
COSTBYTE(128)
The relative cost of transferring a byte of data across
this line is 128, with 0 being the lowest cost and 255 the
highest. This is used for route selection by the class of
service.

Creating the Controller Description (Chicago to
Minneapolis, Switched): Because this is an APPN environment (AS/400 system to AS/400 system), the controller is
an APPC controller and the CRTCTLAPPC command is used
to define the attributes of the controller. The following attributes are defined by the example command:
CTLD(MPLSS)
The name assigned to the controller description is
MPLSS.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
SWITCHED(*YES)
Specifies that this controller is attached to a switched
SDLC line.
SWTLINLST(MPLSS)
Specifies the name (MPLSS) of the line description (for
switched lines) that this controller can be attached to. In
the example, there is only one line (MPLSS). This value
must match a name specified by the LIND parameter in
a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
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RMTCPNAME(MPLS)
Specifies that the remote control-point name is MPLS.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
by the LCLCPNAME parameter on the CHGNETA
(Change Network Attributes) command.
INLCNN(*DIAL)
Specifies that the initial connection is made by the
AS/400 system either answering an incoming call or
placing a call.
CNNNBR(6125551111)
The connection (telephone) number for the remote controller is 6125551111.
STNADR(01)
The address assigned to the remote controller is hex 01.
TMSGRPNBR(3)
Specifies the value (3) is to be used by the APPN
support for transmission group negotiation with the
remote system.
The remote system must specify the same value for the
transmission group.
NODETYPE(*NETNODE)
Specifies that the remote location (MPLS) is an APPN
networking node.

Configuring Network Node 2 (Minneapolis)
The following CL commands are used to define the configuration for the system identified as MPLS (NN2 in Figure C-5
on page C-17). The example shows these commands as
used within a CL program; the configuration can also be performed using the configuration menus.
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/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: MPLS
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: MPLS TO NEWYORK
(switched)
\/
/\
MPLS TO CHICAGO
(nonswitched)
\/
/\
MPLS TO CHICAGO
(switched)
\/
/\
MPLS TO LOSANGEL
(switched)
\/
/\
MPLS TO PURCH
(LAN)
\/
/\
MPLS TO DISTRIB
(LAN)
\/
/\
MPLS TO PAYROLL
(LAN)
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for MPLS \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(MPLS)
LCLLOCNAME(MPLS) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
MPLS TO NEWYORK (switched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create switched line description for MPLS to NEWYORK \/
CRTLINSDLC LIND(NEWYORK) RSRCNAME(LINð21) CNN(\SWTPP)
AUTOANS(\NO) STNADR(ð1) COSTCNN(128)
COSTBYTE(128)
/\ Create controller description for MPLS to NEWYORK \/
CRTCTLAPPC CTLD(NEWYORK) LINKTYPE(\SDLC) SWITCHED(\YES)
SWTLINLST(NEWYORK) RMTNETID(APPN)
RMTCPNAME(NEWYORK) INLCNN(\DIAL)
CNNNBR(2125551234) STNADR(ð1)
NODETYPE(\ENDNODE) CPSSN(\NO)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
MPLS TO CHICAGO (nonswitched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create line description for MPLS to CHICAGO \/
CRTLINSDLC LIND(CHICAGOL) RSRCNAME(LINð22)
/\ Create controller description for MPLS to CHICAGO \/
CRTCTLAPPC CTLD(CHICAGOL) LINKTYPE(\SDLC) LINE(CHICAGOL)
RMTNETID(APPN) RMTCPNAME(CHICAGO)
STNADR(ð1) NODETYPE(\NETNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
MPLS TO CHICAGO (switched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create switched line description for MPLS to CHICAGO \/
CRTLINSDLC LIND(CHICAGOS) RSRCNAME(LINð31) CNN(\SWTPP)
AUTOANS(\NO) STNADR(ð1) COSTCNN(128)
COSTBYTE(128)
/\ Create controller description for MPLS TO CHICAGO \/
CRTCTLAPPC CTLD(CHICAGOS) LINKTYPE(\SDLC) SWITCHED(\YES)
SWTLINLST(CHICAGOS) RMTNETID(APPN)
RMTCPNAME(CHICAGO) INLCNN(\ANS)
CNNNBR(3125551111) STNADR(ð1) TMSGRPNBR(3)
NODETYPE(\NETNODE)

/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
MPLS TO LOSANGEL (switched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create switched line description for MPLS TO LOSANGEL\/
CRTLINSDLC LIND(LOSANGEL) RSRCNAME(LINð32) CNN(\SWTPP)
AUTOANS(\NO) STNADR(ð1) COSTCNN(128)
COSTBYTE(128)
/\ Create controller description for MPLS TO LOSANGEL \/
CRTCTLAPPC CTLD(LOSANGEL) LINKTYPE(\SDLC) SWITCHED(\YES)
SWTLINLST(LOSANGEL) RMTNETID(APPN)
RMTCPNAME(LOSANGEL) INLCNN(\DIAL)
CNNNBR(2135553333) STNADR(ð1) CPSSN(\NO)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
MPLS TO LAN (LAN)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create LAN line description for MPLS to LAN
\/
CRTLINTRN LIND(MPLSTRN) RSRCNAME(LINð11)
ADPTADR(4ðððððððððð2)
/\ Create controller description for MPLS to PURCH \/
CRTCTLAPPC CTLD(PURCH) LINKTYPE(\LAN) SWITCHED(\YES)
SWTLINLST(MPLSTRN) RMTNETID(APPN)
RMTCPNAME(PURCH) ADPTADR(4ðððððððððð3)
MINSWTSTS(\VRYON) SWTDSC(\NO)
/\ Create controller description for MPLS to DISTRIB \/
CRTCTLAPPC CTLD(DISTRIB) LINKTYPE(\LAN) SWITCHED(\YES)
SWTLINLST(MPLSTRN) RMTNETID(APPN)
RMTCPNAME(DISTRIB) ADPTADR(4ðððððððððð4)
MINSWTSTS(\VRYON) SWTDSC(\NO)
/\ Create controller description for MPLS to PAYROLL \/
CRTCTLAPPC CTLD(PAYROLL) LINKTYPE(\LAN) SWITCHED(\YES)
SWTLINLST(MPLSTRN) ADPTADR(4ðððððððððð5)
RMTNETID(\NONE) RMTCPNAME(PAYROLL)
NODETYPE(\LENNODE)
ENDPGM

Changing the Network Attributes (Minneapolis):
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for MPLS and these attributes apply to all connections in the network for this network
node:
LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote locations (CHICAGO in the example, NN1 in
the figure, LOSANGEL in the example, EN1 in figure,
NEWYORK, EN1 in the figure) and all systems (PURCH,
DISTRIB, PAYROLL) on the token-ring local area
network, must specify this name as the remote network
identifier (RMTNETID) on the CRTCTLAPPC command.

Creating the Line Description (Minneapolis to New
York, Switched): The line used in this example is an
SDLC switched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
LIND(NEWYORK)
The name assigned to the line description is
NEWYORK.
RSRCNAME(LIN021)
Specifies that the physical communications port named
LIN021 is being defined.
CNN(*SWTPP)
Specifies that this is a switched line connection.
AUTOANS(*NO)
Specifies that this system will not automatically answer
an incoming call.
STNADR(01)
The address assigned to the local system is hex 01.
COSTCNN(128)
The relative cost of being connected to this line is 128;
with 0 being the lowest cost and 255 the highest. This is
used for route selection by the class of service.
COSTBYTE(128)
The relative cost of transferring a byte of data across
this line is 128; with 0 being the lowest cost and 255 the
highest. This is used for route selection by the class of
service.

Creating the Controller Description (Minneapolis to
New York, Switched): Because this is an APPN environment (AS/400 system to AS/400 system), the controller is an
APPC controller and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
CTLD(NEWYORK)
The name assigned to the controller description is
NEWYORK.

LCLCPNAME(MPLS)
Specifies that the name assigned to the local control
point is MPLS. The remote systems specify this name as
the remote control point name (RMTCPNAME) on the
CRTCTLAPPC command.

LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.

LCLLOCNAME(MPLS)
The default local location name is MPLS. This name will
be used for the device description that is created by the
APPN support.

SWITCHED(*YES)
Specifies that this controller is attached to a switched
SDLC line.

NODETYPE(*NETNODE)
Specifies that the local system (MPLS) is an APPN
network node.

SWTLINLST(NEWYORK)
Specifies the name (NEWYORK) of the line descriptions
(for switched lines) that this controller can be attached
to. In the example, there is only one line (NEWYORK).
This value must match a name specified by the LIND
parameter in a line description.
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RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.

RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.

RMTCPNAME(NEWYORK)
Specifies that the remote control-point name is
NEWYORK. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (NEWYORK) by the
LCLCPNAME parameter on the Change Network Attributes (CHGNETA) command.

RMTCPNAME(CHICAGO)
Specifies that the remote control-point name is
CHICAGO. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (CHICAGO) by the
LCLCPNAME parameter on the Change Network Attributes (CHGNETA) command.

INLCNN(*DIAL)
Specifies that the initial connection is made by the
AS/400 system either answering an incoming call or
placing a call.

STNADR(01)
The address assigned to the remote controller is hex 01.

CNNNBR(2125551234)
The connection (telephone) number for the remote controller is 2125551234.
STNADR(01)
The address assigned to the remote controller is hex 01.

Creating the Line Description (Minneapolis to
Chicago, Nonswitched): The line used in this example
is an SDLC nonswitched line. The command used to create
the line is CRTLINSDLC. The parameters specified are:
LIND(CHICAGOL)
The name assigned to the line description is
CHICAGOL.
RSRCNAME(LIN022)
Specifies that the physical communications port named
LIN022 is being defined.

Creating the Controller Description (Minneapolis to
Chicago, Nonswitched): Because this is an APPN environment (AS/400 system to AS/400 system), the controller is
an APPC controller and the CRTCTLAPPC command is used
to define the attributes of the controller. The following attributes are defined by the example command:
CTLD(CHICAGOL)
The name assigned to the controller description is
CHICAGOL.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
LINE(CHICAGOL)
Specifies the name (CHICAGOL) of the line description
to which this controller is attached. This value must
match a name specified by the LIND parameter in a line
description.

NODETYPE(*NETNODE)
Specifies that the remote location (CHICAGO) is an
APPN networking node.

Creating the Line Description (Minneapolis to
Chicago, Switched): The line used in this example is an
SDLC switched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
LIND(CHICAGOS)
The name assigned to the line description is
CHICAGOS.
RSRCNAME(LIN031)
Specifies that the physical communications port named
LIN031 is being defined.
CNN(*SWTPP)
Specifies that this is a switched line connection.
AUTOANS(*NO)
Specifies that this system will not automatically answer
an incoming call.
STNADR(01)
The address assigned to the local system is hex 01.
COSTCNN(128)
The relative cost of being connected to this line is 128;
with 0 being the lowest cost and 255 the highest. This is
used for route selection by the class of service.
COSTBYTE(128)
The relative cost of transferring a byte of data across
this line is 128; with 0 being the lowest cost and 255 the
highest. This is used for route selection by the class of
service.

Creating the Controller Description (Minneapolis to
Chicago, Switched): Because this is an APPN environment (AS/400 system to AS/400 system), the controller is an
APPC controller and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
CTLD(CHICAGOS)
The name assigned to the controller description is
CHICAGOS.
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LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
SWITCHED(*YES)
Specifies that this controller is attached to a switched
SDLC line.
SWTLINLST(CHICAGOS)
Specifies the name (CHICAGOS) of the line descriptions
(for switched lines) that this controller can be attached
to. In the example, there is only one line (CHICAGOS).
This value must match a name specified by the LIND
parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(CHICAGO)
Specifies that the remote control-point name is
CHICAGO. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (CHICAGO) by the
LCLCPNAME parameter on the Change Network Attributes (CHGNETA) command.
INLCNN(*ANS)
Specifies that the initial connection is made by the
AS/400 system answering an incoming call.
CNNNBR(3125551111)
The connection (telephone) number for the remote controller is 3125551111.
STNADR(01)
The address assigned to the remote controller is hex 01.
TMSGRPNBR(3)
Specify the value (3) to be used by the APPN support
for transmission group negotiation with the remote
system.
The remote system must specify the same value for the
transmission group.
NODETYPE(*NETNODE)
Specifies that the remote location (CHICAGO) is an
APPN networking node.

Creating the Line Description (Minneapolis to Los
Angeles, Switched): The line used in this example is an
SDLC switched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
LIND(LOSANGEL)
The name assigned to the line description is
LOSANGEL.
RSRCNAME(LIN032)
Specifies that the physical communications port named
LIN032 is being defined.

CNN(*SWTPP)
Specifies that this is a switched line connection.
AUTOANS(*NO)
Specifies that this system will not automatically answer
an incoming call.
STNADR(01)
The address assigned to the local system is hex 01.
COSTCNN(128)
The relative cost of being connected to this line is 128;
with 0 being the lowest cost and 255 the highest. This is
used for route selection by the class of service.
COSTBYTE(128)
The relative cost of transferring a byte of data across
this line is 128; with 0 being the lowest cost and 255 the
highest. This is used for route selection by the class of
service.

Creating the Controller Description (Minneapolis to
Los Angeles, Switched): Because this is an APPN
environment (AS/400 system to AS/400 system), the controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:
CTLD(LOSANGEL)
The name assigned to the controller description is
LOSANGEL.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
SWITCHED(*YES)
Specifies that this controller is attached to a switched
SDLC line.
SWTLINLST(LOSANGEL)
Specifies the name (LOSANGEL) of the line descriptions
(for switched lines) that this controller can be attached
to. In the example, there is only one line (LOSANGEL).
This value must match a name specified by the LIND
parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(LOSANGEL)
Specifies that the remote control-point name is
LOSANGEL. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (LOSANGEL) by the
LCLCPNAME parameter of the Change Network Attributes (CHGNETA) command.
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INLCNN(*DIAL)
Specifies that the initial connection is made by the
AS/400 system either answering an incoming call or
placing a call.
CNNNBR(2135553333)
The connection (telephone) number for the remote controller is 2135553333.
STNADR(01)
The address assigned to the remote controller is hex 01.
CPSSN(*NO)
Control point sessions are not supported with this node.

Creating the Line Description (Minneapolis to
Token-Ring Network): The line used in this example is
a token-ring network. The command used to create the line
is CRTLINTRN and the parameters specified are:
LIND(MPLSTRN)
The name assigned to the line description is MPLSTRN.
RSRCNAME(LIN011)
Specifies that the physical communications port named
LIN011 is being defined.
ADPTADR(400000000002)
Specifies the LAN adapter address for the local system.
Note: For similar examples, showing how to create a tokenring line description using the automatic configuration
and connection network support, see “AS/400 System
on a Token-Ring Network with Other Systems” on
page 7-10 and “AS/400 Network Node with Other
Systems” on page 7-11.
Using automatic configuration, it is not necessary to manually
create controller descriptions, as described below.

Creating the Controller Description (Minneapolis to
Purchasing, Token-Ring Network): Because this is an
APPN environment (AS/400 system to AS/400 system), the
controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:
CTLD(PURCH)
The name assigned to the controller description is
PURCH.
LINKTYPE(*LAN)
Because this controller is attached through a token-ring
network communications line, the value specified is
*LAN. This value must correspond to the type of line
being used as defined by a create line description
command.
SWITCHED(*YES)
Always specified as *YES for token-ring network connections.
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SWTLINLST(MPLSTRN)
Specifies the name (MPLSTRN) of the line descriptions
(in this case, a token-ring local area network line) that
this controller can be attached to. In the example, there
is only one line (MPLSTRN). This value must match a
name specified by the LIND parameter in a line
description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(PURCH)
Specifies that the remote control-point name is PURCH.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(PURCH) by the LCLCPNAME parameter of the Change
Network Attributes (CHGNETA) command.
ADPTADR(400000000003)
Specifies the LAN adapter address of the remote controller. This must match the value specified at the remote
controller (PURCH) in the associated line description.
MINSWTSTS(*VRYON)
Specifies that CP-CP sessions are established over this
connection only when the status of the controller is
varied on or active. This connection is to be treated as
logically nonswitched for purposes of APPN routing.
SWTDSC(*NO)
Specifies that the switched connection is not disconnected when the last session is unbound. This must be
specified because MINSWTSTS(*VRYON) is specified.

Creating the Controller Description (Minneapolis to
Distribution, Token-Ring Network): Because this is
an APPN environment (AS/400 system to AS/400 system),
the controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:
CTLD(DISTRIB)
The name assigned to the controller description is
DISTRIB.
LINKTYPE(*LAN)
Because this controller is attached through a token-ring
network communications line, the value specified is
*LAN. This value must correspond to the type of line
being used as defined by a create line description
command.
SWITCHED(*YES)
Always specified as *YES for token-ring network connections.
SWTLINLST(MPLSTRN)
Specifies the name (MPLSTRN) of the line descriptions
(in this case, a token-ring network line) that this controller can be attached to. In the example, there is only

one line (MPLSTRN). This value must match a name
specified by the LIND parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(DISTRIB)
Specifies that the remote control-point name is DISTRIB.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(DISTRIB) by the LCLCPNAME parameter on the
Change Network Attributes (CHGNETA) command.
ADPTADR(400000000004)
Specifies the LAN adapter address of the remote controller. This must match the value specified at the remote
controller (DISTRIB) in the associated line description.
MINSWTSTS(*VRYON)
Specifies that CP-CP sessions are established over this
connection only when the status of the controller is
varied on or active. This connection is to be treated as
logically nonswitched for purposes of APPN routing.
SWTDSC(*NO)
Specifies that the switched connection is not disconnected when the last session is unbound. This must be
specified because MINSWTSTS(*VRYON) is specified.

Creating the Controller Description (Minneapolis to
Payroll, Token-Ring Network): Because this is an
APPN environment (AS/400 system to AS/400 system), the
controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:
CTLD(PAYROLL)
The name assigned to the controller description is
PAYROLL.
LINKTYPE(*LAN)
Because this controller is attached through a token-ring
network communications line, the value specified is
*LAN. This value must correspond to the type of line
being used as defined by a create line description
command.
SWITCHED(*YES)
Always specified as *YES for token-ring network connections.
SWTLINLST(MPLSTRN)
Specifies the name (MPLSTRN) of the line descriptions
(in this case, a token-ring local area network line) that
this controller can be attached to. In the example, there
is only one line (MPLSTRN). This value must match a
name specified by the LIND parameter in a line
description.

ADPTADR(400000000005)
Specifies the LAN adapter address of the remote controller. This must match the value specified at the remote
controller (PAYROLL) in the associated line description.
RMTNETID(*NONE)
The PAYROLL controller is a low entry networking node
and does not use a network ID.
RMTCPNAME(PAYROLL)
Specifies that the remote control-point name is
PAYROLL. The name specified here must match the
name specified at the remote system for the local
control-point name. In the example, the name is specified at the remote system (PAYROLL) by the
LCLCPNAME parameter on the Change Network Attributes (CHGNETA) command.
NODETYPE(*LENNODE)
Specifies that the remote location (PAYROLL) is a lowentry networking node in an APPN network.

Configuring End Node 2 (Los Angeles)
The following CL commands are used to define the configuration for the system identified as LOSANGEL (EN2 in the
figure). The example shows these commands as used within
a CL program; the configuration can also be performed using
the configuration menus.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: LOSANGEL
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: LOSANGEL TO MPLS
(switched)
\/
/\
\/
/\
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\ Change network attributes for LOSANGEL \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(LOSANGEL)
LCLLOCNAME(LOSANGEL) NODETYPE(\ENDNODE)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
LOSANGEL TO MPLS (switched)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create switched line description for LOSANGEL TO MPLS \/
CRTLINSDLC LIND(MPLS) RSRCNAME(LINð41) CNN(\SWTPP)
AUTOANS(\NO) STNADR(ð1) COSTCNN(128)
COSTBYTE(128)
/\ Create controller description for LOSANGEL TO MPLS \/
CRTCTLAPPC CTLD(MPLS) LINKTYPE(\SDLC) SWITCHED(\YES)
SWTLINLST(MPLS) RMTNETID(APPN)
RMTCPNAME(MPLS) INLCNN(\DIAL)
CNNNBR(6125553333) STNADR(ð1) CPSSN(\NO)
NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes (Los Angeles):
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for LOSANGEL and
these attributes apply to all connections in the network for
this end node:
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LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote locations (MPLS in the example, NN2 in the
figure) must specify this name as the remote network
identifier (RMTNETID) on the CRTCTLAPPC command.
LCLCPNAME(LOSANGEL)
Specifies that the name assigned to the local control
point is LOSANGEL. The remote systems specify this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(LOSANGEL)
The default local location name is LOSANGEL. This
name will be used for the device description that is
created by the APPN support.
NODETYPE(*ENDNODE)
Specifies that the local system (LOSANGEL) is an APPN
end node.

Creating the Line Description (Los Angeles to
Minneapolis): The line used in this example is an SDLC
switched line. The command used to create the line is
CRTLINSDLC. The parameters specified are:
LIND(MPLS)
The name assigned to the line description is MPLS.
RSRCNAME(LIN041)
Specifies that the physical communications port named
LIN041 is being defined.
CNN(*SWTPP)
Specifies that this is a switched line connection.
AUTOANS(*NO)
Specifies that this system will not automatically answer
an incoming call.
STNADR(01)
The address assigned to the local system is hex 01.
COSTCNN(128)
The relative cost of being connected to this line is 128,
with 0 being the lowest cost and 255 the highest. This is
used for route selection by the class of service.
COSTBYTE(128)
The relative cost of transferring a byte of data across
this line is 128, with 0 being the lowest cost and 255 the
highest. This is used for route selection by the class of
service.

Creating the Controller Description (Los Angeles to
Minneapolis): Because this is an APPN environment
(AS/400 system to AS/400 system), the controller is an
APPC controller and the CRTCTLAPPC command is used to
define the attributes of the controller. The following attributes
are defined by the example command:
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CTLD(MPLS)
The name assigned to the controller description is
MPLS.
LINKTYPE(*SDLC)
Because this controller is attached through an SDLC
communications line, the value specified is *SDLC. This
value must correspond to the type of line being used as
defined by a create line description command.
SWITCHED(*YES)
Specifies that this controller is attached to a switched
SDLC line.
SWTLINLST(MPLS)
Specifies the name (MPLS) of the line description (for
switched lines) that this controller can be attached to. In
the example, there is only one line (MPLS). This value
must match a name specified by the LIND parameter in
a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(MPLS)
Specifies that the remote control-point name is MPLS.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(MPLS) by the LCLCPNAME parameter of the Change
Network Attributes (CHGNETA) command.
INLCNN(*DIAL)
Specifies that the initial connection is made by the
AS/400 system either answering an incoming call or
placing a call.
CNNNBR(6125553333)
The connection (telephone) number for the remote controller is 6125553333.
STNADR(01)
The address assigned to the remote controller is hex 01.
CPSSN(*NO)
Control point sessions are not supported with this node.
NODETYPE(*NETNODE)
Specifies that the remote location (MPLS) is an APPN
networking node.

Configuring End Node A (Purchasing)
The following CL commands are used to define the configuration for the system identified as PURCH (ENA in the
figure). The example shows these commands as used within
a CL program; the configuration can also be performed using
the configuration menus.

/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: PURCH
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: PURCH TO MPLS
(LAN)
\/
/\
PURCH TO DISTRIB (LAN)
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Change network attributes for PURCH \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(PURCH)
LCLLOCNAME(PURCH) NODETYPE(\ENDNODE)
NETSERVER((APPN MPLS))
/\ Create remote configuration list for PURCH \/
CRTCFGL
TYPE(\APPNRMT) APPNRMTE((NEWYORK APPN
PURCH NEWYORK APPN 3BD29F \YES \NO \NO \NO
'RMT LOC OF PURCH')
(LOSANGEL APPN
PURCH LOSANGEL APPN 3BD29F \YES \NO \NO \NO
'RMT LOC OF PURCH'))
/\ Create LAN line description for PURCH to LAN
\/
CRTLINTRN LIND(MPLSTRN) RSRCNAME(LINð31)
ADPTADR(4ðððððððððð3)
/\ Create controller description for PURCH to MPLS \/
CRTCTLAPPC CTLD(MPLS) LINKTYPE(\LAN) SWITCHED(\YES)
SWTLINLST(MPLSTRN) RMTNETID(APPN)
RMTCPNAME(MPLS) ADPTADR(4ðððððððððð2)
MINSWTSTS(\VRYON) SWTDSC(\NO)
NODETYPE(\NETNODE)
/\ Create controller description for PURCH to DISTRIB \/
CRTCTLAPPC CTLD(DISTRIB) LINKTYPE(\LAN) SWITCHED(\YES)
SWTLINLST(MPLSTRN) RMTNETID(APPN)
RMTCPNAME(DISTRIB) ADPTADR(4ðððððððððð4)
MINSWTSTS(\VRYON) SWTDSC(\NO)
ENDPGM

Changing the Network Attributes (Purchasing):
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for PURCH and these
attributes apply to all connections in the network for this end
node:
LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote locations (MPLS in the example, NN2 in the
figure) must specify this name as the remote network
identifier (RMTNETID) on the CRTCTLAPPC command.
LCLCPNAME(PURCH)
Specifies that the name assigned to the local control
point is PURCH. The remote systems specify this name
as the remote control point name (RMTCPNAME) on the
CRTCTLAPPC command.
LCLLOCNAME(PURCH)
The default local location name is PURCH. This name
will be used for the device description that is created by
the APPN support.
NODETYPE(*ENDNODE)
Specifies that the local system (PURCH) is an APPN
end node.

NETSERVER((APPN MPLS))
Specifies that network node MPLS (NN2 in the figure) is
the network node server for this end point. The MPLS
node is in the same (APPN) network.

Creating the Remote Location Configuration List
(Purchasing): The Create Configuration List (CRTCFGL)
command is used to define the remote locations with special
characteristics to the APPN support. In this example,
location security is being used and the following is defined at
PURCH:
TYPE(*APPNRMT)
Specifies that the entries being defined are remote
locations.
APPNRMTE((NEWYORK APPN PURCH NEWYORK APPN
3BD29F *YES *NO *NO *NO 'RMT LOC of PURCH')
(LOSANGEL APPN PURCH LOSANGEL APPN
3BD29F *YES *NO *NO *NO 'RMT LOC of PURCH'))
Specifies the remote locations with which the local
location can be paired. Two entries are defined:
 For the first entry, the remote location name is
NEWYORK; the remote network ID is APPN; the
associated local location name is PURCH (defined
by the default local location name); the control-point
name is NEWYORK and the remote control point
network ID is also APPN; the password is 3BD29F;
it is a secure location; and it is not a single session
location (the last two entries locally controlled sessions and pre-established sessions, are *NO
because this is not a single session location).
 For the second entry, the remote location name is
LOSANGEL; the remote network ID is APPN; the
associated local location name is PURCH (defined
by the local location list); the control-point name is
LOSANGEL the control point network ID is also
APPN; the password is 3BD29F; it is a secure
location; and it is not a single session location (the
last two entries locally controlled sessions and preestablished sessions, are *NO because this is not a
single session location).

Creating the Line Description (Purchasing to
Token-Ring Network): The line used in this example is
a token-ring network. The command used to create the line
is CRTLINTRN and the parameters specified are:
LIND(MPLSTRN)
The name assigned to the line description is MPLSTRN.
RSRCNAME(LIN031)
Specifies that the physical communications port named
LIN031 is being defined.
ADPTADR(400000000003)
Specifies the LAN adapter address of the local system.
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Creating the Controller Description (Purchasing to
Minneapolis, Token-Ring Network): Because this is

Creating the Controller Description (Purchasing to
Distribution, Token-Ring Network): Because this is

an APPN environment (AS/400 system to AS/400 system),
the controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:

an APPN environment (AS/400 system to AS/400 system),
the controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:

CTLD(MPLS)
The name assigned to the controller description is
MPLS.

CTLD(DISTRIB)
The name assigned to the controller description is
DISTRIB.

LINKTYPE(*LAN)
Because this controller is attached through a token-ring
network communications line, the value specified is
*LAN. This value must correspond to the type of line
being used as defined by a create line description
command.

LINKTYPE(*LAN)
Because this controller is attached through a token-ring
network communications line, the value specified is
*LAN. This value must correspond to the type of line
being used as defined by a create line description
command.

SWITCHED(*YES)
Always specified as *YES for token-ring network connections.

SWITCHED(*YES)
Always specified as *YES for token-ring network connections.

SWTLINLST(MPLSTRN)
Specifies the name of the line descriptions (in this case,
a token-ring network line) that this controller can be
attached to. In the example, there is only one line
(MPLSTRN). This value must match a name specified by
the LIND parameter in a line description.

SWTLINLST(MPLSTRN)
Specifies the name (MPLSTRN) of the line descriptions
(in this case, a token-ring network line) that this controller can be attached to. In the example, there is only
one line (MPLSTRN). This value must match a name
specified by the LIND parameter in a line description.

RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.

RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.

RMTCPNAME(MPLS)
Specifies that the remote control-point name is MPLS.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(MPLS) by the LCLCPNAME parameter on the Change
Network Attributes (CHGNETA) command.

RMTCPNAME(DISTRIB)
Specifies that the remote control-point name is DISTRIB.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(DISTRIB) by the LCLCPNAME parameter of the
Change Network Attributes (CHGNETA) command.

ADPTADR(400000000002)
Specifies the LAN adapter address of the remote controller. This must match the value specified at the remote
controller (MPLS) in the associated line description.

ADPTADR(400000000004)
Specifies the LAN adapter address of the remote controller. This must match the value specified at the remote
controller (DISTRIB) in the associated line description.

MINSWTSTS(*VRYON)
Specifies that CP-CP sessions are established over this
connection only when the status of the controller is
varied on or active. This connection is to be treated as
logically nonswitched for purposes of APPN routing.

MINSWTSTS(*VRYON)
Specifies that CP-CP sessions are established over this
connection only when the status of the controller is
varied on or active. This connection is to be treated as
logically nonswitched for purposes of APPN routing.

SWTDSC(*NO)
Specifies that the switched connection will not be disconnected when the last device is varied off. This must be
specified since MINSWTSTS(*VRYON) is specified.

SWTDSC(*NO)
Specifies that the switched connection will not be disconnected when the last device is varied off. This must be
specified since MINSWTSTS(*VRYON) is specified.

NODETYPE(*NETNODE)
Specifies that the remote location (MPLS) is an APPN
networking node.
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Configuring End Node B (Distribution)
The following CL commands are used to define the configuration for the system identified as DISTRIB (ENB in the
figure). The example shows these commands as used within
a CL program; the configuration can also be performed using
the configuration menus.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: DISTRIB
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: DISTRIB TO MPLS
(LAN)
\/
/\
DISTRIB TO PURCH (LAN)
\/
/\
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Change network attributes for DISTRIB \/
CHGNETA
LCLNETID(APPN) LCLCPNAME(DISTRIB)
LCLLOCNAME(DISTRIB) NODETYPE(\ENDNODE)
NETSERVER((APPN MPLS))
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
DISTRIB TO LAN (LAN)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create LAN line description for DISTRIB to LAN
\/
CRTLINTRN LIND(MPLSTRN) RSRCNAME(LINð31)
ADPTADR(4ðððððððððð4)
/\ Create controller description for DISTRIB to MPLS \/
CRTCTLAPPC CTLD(MPLS) LINKTYPE(\LAN) SWITCHED(\YES)
SWTLINLST(MPLSTRN) RMTNETID(APPN)
RMTCPNAME(MPLS) ADPTADR(4ðððððððððð2)
MINSWTSTS(\VRYON) SWTDSC(\NO)
NODETYPE(\NETNODE)
/\ Create controller description for DISTRIB to PURCH \/
CRTCTLAPPC CTLD(PURCH) LINKTYPE(\LAN) SWITCHED(\YES)
SWTLINLST(MPLSTRN) RMTNETID(APPN)
RMTCPNAME(PURCH) ADPTADR(4ðððððððððð3)
MINSWTSTS(\VRYON) SWTDSC(\NO)
ENDPGM

Changing the Network Attributes (Distribution):
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for DISTRIB and these
attributes apply to all connections in the network for this end
node.
LCLNETID(APPN)
Specifies that the name of the local network is APPN.
The remote locations (MPLS in the example, NN2 in
Figure C-5 on page C-17 must specify this name as the
remote network identifier (RMTNETID) on the
CRTCTLAPPC command.
LCLCPNAME(DISTRIB)
Specifies that the name assigned to the local control
point is DISTRIB. The remote systems specify this
name as the remote control point name (RMTCPNAME)
on the CRTCTLAPPC command.
LCLLOCNAME(DISTRIB)
The default local location name is DISTRIB. This name
will be used for the device description that is created by
the APPN support.

NODETYPE(*ENDNODE)
Specifies that the local system (DISTRIB) is an APPN
end node.
NETSERVER((APPN MPLS))
Specifies that network node MPLS (NN2 in Figure C-5
on page C-17) is the network node server for this end
point. The MPLS node is in the same (APPN) network.

Creating the Line Description (Distribution to
Token-Ring Network): The line used in this example is
a token-ring local are network. The command used to create
the line is CRTLINTRN and the parameters specified are:
LIND(MPLSTRN)
The name assigned to the line description is MPLSTRN.
RSRCNAME(LIN031)
Specifies that the physical communications port named
LIN031 is being defined.
ADPTADR(400000000004)
Specifies the LAN adapter address of the local system.

Creating the Controller Description (Distribution to
Minneapolis, Token-Ring Network): Because this is
an APPN environment (AS/400 system to AS/400 system),
the controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:
CTLD(MPLS)
The name assigned to the controller description is
MPLS.
LINKTYPE(*LAN)
Because this controller is attached through a token-ring
network communications line, the value specified is
*LAN. This value must correspond to the type of line
being used as defined by a create line description
command.
SWITCHED(*YES)
Always specified as *YES for token-ring network connections.
SWTLINLST(MPLSTRN)
Specifies the name (MPLSTRN) of the line descriptions
(in this case, a token-ring network line) that this controller can be attached to. In the example, there is only
one line (MPLSTRN). This value must match a name
specified by the LIND parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(MPLS)
Specifies that the remote control-point name is MPLS.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
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(MPLS) by the LCLCPNAME parameter of the Change
Network Attributes (CHGNETA) command.
ADPTADR(400000000002)
Specifies the LAN adapter address of the remote controller. This must match the value specified at the remote
controller (MPLS) in the associated line description.
MINSWTSTS(*VRYON)
Specifies that CP-CP sessions are established over this
connection only when the status of the controller is
varied on or active. This connection is to be treated as
logically nonswitched for purposes of APPN routing.
SWTDSC(*NO)
Specifies that the switched connection will not be disconnected when the last device is varied off. This must be
specified since MINSWTSTS(*VRYON) is specified.
NODETYPE(*NETNODE)
Specifies that the remote location (MPLS) is an APPN
networking node.

Creating the Controller Description (Distribution to
Purchasing, Token-Ring Network): Because this is an
APPN environment (AS/400 system to AS/400 system), the
controller is an APPC controller and the CRTCTLAPPC
command is used to define the attributes of the controller.
The following attributes are defined by the example
command:
CTLD(PURCH)
The name assigned to the controller description is
PURCH.
LINKTYPE(*LAN)
Because this controller is attached through a token-ring
network communications line, the value specified is
*LAN. This value must correspond to the type of line
being used as defined by a create line description
command.
SWITCHED(*YES)
Always specified as *YES for token-ring network connections.
SWTLINLST(MPLSTRN)
Specifies the name (MPLSTRN) of the line descriptions
(in this case, a token-ring network line) that this controller can be attached to. In the example, there is only
one line (MPLSTRN). This value must match a name
specified by the LIND parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.
RMTCPNAME(PURCH)
Specifies that the remote control-point name is PURCH.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(PURCH) by the LCLCPNAME parameter of the Change
Network Attributes (CHGNETA) command.
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ADPTADR(400000000003)
Specifies the LAN adapter address of the remote controller. This must match the value specified at the remote
controller (DISTRIB) in the associated line description.
MINSWTSTS(*VRYON)
Specifies that CP-CP sessions are established over this
connection only when the status of the controller is
varied on or active. This connection is to be treated as
logically nonswitched for purposes of APPN routing.
SWTDSC(*NO)
Specifies that the switched connection will not be disconnected when the last device is varied off. This must be
specified since MINSWTSTS(*VRYON) is specified.

Configuring Low Entry Networking End
Node 1 (Payroll)
The following CL commands are used to define the configuration for the system identified as PAYROLL (LENN1 in
Figure C-5 on page C-17). The example shows these commands as used within a CL program; the configuration can
also be performed using the configuration menus.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\ MODULE: PAYROLL
LIBRARY: PUBSCFGS
\/
/\
\/
/\ LANGUAGE: CL
\/
/\
\/
/\ FUNCTION: CONFIGURES APPN NETWORK:
\/
/\
\/
/\
THIS IS: PAYROLL TO MPLS
(LAN)
\/
/\
PAYROLL TO NEWYORK (LAN)
\/
/\
PAYROLL TO LOSANGEL (LAN)
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\ Create LAN line description for PAYROLL to LAN
\/
CRTLINTRN LIND(MPLSTRN) RSRCNAME(LINð11)
ADPTADR(4ðððððððððð5)
/\ Create controller description for PAYROLL to MPLS \/
CRTCTLAPPC CTLD(MPLS) LINKTYPE(\LAN) SWITCHED(\YES)
SWTLINLST(MPLSTRN) RMTNETID(APPN)
RMTCPNAME(MPLS) ADPTADR(4ðððððððððð2)
APPN(\NO)
/\ Create device description for NEWYORK \/
CRTDEVAPPC DEVD(NEWYORK) LOCADR(ðð) RMTLOCNAME(NEWYORK)
LCLLOCNAME(PAYROLL) APPN(\NO)
CTL(MPLS) MODE(BLANK #BATCH)
/\ Create device description for LOSANGEL \/
CRTDEVAPPC DEVD(LOSANGEL) LOCADR(ðð) RMTLOCNAME(LOSANGEL)
LCLLOCNAME(PAYROLL) APPN(\NO)
CTL(MPLS) MODE(BLANK #BATCH)
/\ Create device description for MPLS \/
CRTDEVAPPC DEVD(MPLS) LOCADR(ðð) RMTLOCNAME(MPLS)
LCLLOCNAME(PAYROLL) APPN(\NO)
CTL(MPLS) MODE(BLANK #BATCH)
ENDPGM

Creating the Line Description (Payroll to TokenRing Network): The line used in this example is a tokenring network. The command used to create the line is
CRTLINTRN and the parameters specified are:
LIND(MPLSTRN)
The name assigned to the line description is MPLSTRN.

RSRCNAME(LIN011)
Specifies that the physical communications port named
LIN011 is being defined.

DEVD(NEWYORK)
Specifies that the name assigned to the device
description is NEWYORK.

ADPTADR(400000000005)
Specifies the LAN adapter address of the local system.

LOCADR(00)
The location address should always be specified as hex
00 when the device is associated with an APPC controller.

Creating the Controller Description (Payroll to
Token-Ring Network): Because this is an APPN environment (AS/400 system to AS/400 system), the controller is
an APPC controller and the CRTCTLAPPC command is used
to define the attributes of the controller. The following attributes are defined by the example command:
CTLD(MPLS)
The name assigned to the controller description is
MPLS.
LINKTYPE(*LAN)
Because this controller is attached through a token-ring
network communications line, the value specified is
*LAN. This value must correspond to the type of line
being used as defined by a create line description
command.
SWITCHED(*YES)
Always specified as *YES for token-ring network connections.
SWTLINLST(MPLSTRN)
Specifies the name (MPLSTRN) of the line descriptions
(in this case, a token-ring network line) that this controller can be attached to. In the example, there is only
one line (MPLSTRN). This value must match a name
specified by the LIND parameter in a line description.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN.

RMTLOCNAME(NEWYORK)
Specifies that the remote location name associated with
this device description is NEWYORK.
This value matches the value specified for the
LCLLOCNAME parameter at the other system
(NEWYORK).
LCLLOCNAME(PAYROLL)
Specifies the name assigned to the local location, which
is PAYROLL in the example.
This value matches the value specified for the
RMTLOCNAME parameter at the other system
(NEWYORK).
APPN(*NO)
Specifies that the networking support is not used.
CTL(MPLS)
Specifies that this device description is attached to a
controller description named MPLS.
MODE(BLANK #BATCH)
Specifies that this device will use either of two modes:
BLANK, which is a mode name of all blanks (hex 40), or
#BATCH. Both these modes are supplied by IBM. Note
that the other location must also use one of these
modes when communicating with this location.

Creating the APPC Device (Payroll to Los
Angeles): Because this is an APPC/APPN environment,

RMTCPNAME(MPLS)
Specifies that the remote control-point name is MPLS.
The name specified here must match the name specified
at the remote system for the local control-point name. In
the example, the name is specified at the remote system
(MPLS) by the LCLCPNAME parameter on the Change
Network Attributes (CHGNETA) command.

the device is an APPC device and the CRTDEVAPPC
command is used to define the attributes of the device. The
following attributes are defined by the example command:

ADPTADR(400000000002)
Specifies the LAN adapter address of the remote controller. This must match the value specified at the remote
controller (MPLS) in the associated line description.

LOCADR(00)
The location address should always be specified as hex
00 when the device is associated with an APPC controller.

APPN(*NO)
Specifies that this link does not use APPN networking
support. All the devices must be specifically defined to
the local system using the CRTDEVAPPC command.

RMTLOCNAME(LOSANGEL)
Specifies that the remote location name associated with
this device description is LOSANGEL.

Creating the APPC Device (Payroll to New York):
Because this is an APPC/APPN environment, the device is
an APPC device and the CRTDEVAPPC command is used
to define the attributes of the device. The following attributes
are defined by the example command:

DEVD(LOSANGEL)
Specifies that the name assigned to the device
description is LOSANGEL.

This value matches the value specified for the
LCLLOCNAME parameter at the other system
(LOSANGEL).
LCLLOCNAME(PAYROLL)
Specifies the name assigned to the local location, which
is PAYROLL in the example.
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This value matches the value specified for the
RMTLOCNAME parameter at the other system
(LOSANGEL).
APPN(*NO)
Specifies that the networking support is not used.
CTL(MPLS)
Specifies that this device description is attached to a
controller description named MPLS.
MODE(BLANK #BATCH)
Specifies that this device will use either of two modes:
BLANK, which is a mode name of all blanks (hex 40), or
#BATCH. Both these modes are supplied by IBM. Note
that the other location must also use one of these
modes when communicating with this location.

AS/400 Systems and System/36s Using
APPN
Figure C-6 shows an environment in which Chicago (NN1),
Atlanta (NN2), and New York (EN1) have chosen to join their
systems together into an APPN network. To view the
System/36 displays used for this configuration, follow
“Display 1.0 SSP-ICF Configuration Member Definition”
through “Display 44.0 APPC and APPN Session Group
Additional Options” on page C-40.
Los Angeles
System/36
LA

Creating the APPC Device (Payroll to
Minneapolis): Because this is an APPC/APPN environment, the device is an APPC device and the CRTDEVAPPC
command is used to define the attributes of the device. The
following attributes are defined by the example command:
DEVD(MPLS)
Specifies that the name assigned to the device
description is MPLS.

Chicago
AS/400
System
NN1

Atlanta
System/36
NN2

New York
AS/400
System
EN1
RSLS585-0

Figure C-6. AS/400 Network with a System/36

LOCADR(00)
The location address should always be specified as hex
00 when the device is associated with an APPC controller.
RMTLOCNAME(MPLS)
Specifies that the remote location name associated with
this device description is MPLS.
This value matches the value specified for the
LCLLOCNAME parameter at the other system (MPLS).
LCLLOCNAME(PAYROLL)
Specifies the name assigned to the local location, which
is PAYROLL in the example.
This value matches the value specified for the
RMTLOCNAME parameter at the other system (MPLS).

In this example, the connection between Los Angeles (LA)
and Chicago (NN1) is not part of the APPN network. NN1
and LA have been configured so that they do not use APPN
support, and they communicate entirely independent of the
APPN network. If later on, LA needs to be included in the
APPN network, this could be done simply by making configuration changes at NN1, and possibly some changes at LA
(if LA has a need to communicate with multiple nodes in the
network). NN1 is an AS/400 network node, NN2 is a
System/36 network node, and EN1 is an AS/400 end node.
Refer to the APPC Programming book for more details on
APPC. Refer to the Using System/36 Communications Guide
and the System/36 Advanced Peer-to-Peer Networking Guide
for more about System/36.

APPN(*NO)
Specifies that the networking support is not used.

Configuring System/36 for Los Angeles
(LA)

CTL(MPLS)
Specifies that this device description is attached to a
controller description named MPLS.

The following configurations are created using the CNFIGICF
procedure on the System/36. The first configuration,
LACHLINE, defines the CNFIGICF line member needed to
connect a switched synchronous data link control (SDLC) line
from Los Angeles (LA) to Chicago (NN1). This connection
uses the automatic disconnect feature, so the connection
drops when there is no activity on the line.

MODE(BLANK #BATCH)
Specifies that this device will use either of two modes:
BLANK, which is a mode name of all blanks (hex 40), or
#BATCH. Both these modes are supplied by IBM. Note
that the other location must also use one of these
modes when communicating with this location.

Display 1.0 SSP-ICF Configuration
Member Definition
The prompts for display 1.0 are described below:
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à 1.ð

ð

SSP-ICF CONFIGURATION MEMBER DEFINITION

1. Configuration member name

W1

. . . . . . . . . . . . . . . . .

LACHLINE

2. Library name . . . . . . . . . . . . . . . . . . . . . . . .

CNFIGLIB

3. Select one of the following:
1. Create new member
2. Edit existing member
3. Create new member from existing member
4. Remove a member
5. Review a member
Option . . . . . . . . . . . . . . . . . . . . . . . . . 1-5

Cmd7-End

Display 4.0 SNA Configuration Member
Type
On display 4.0, specify the type of member you want to
define.

à 4.ð
1

SNA CONFIGURATION MEMBER TYPE

ð

LACHLINE

1. SNA member type . . . . . . . . . . . . . . . . . . . .
1. SNA subsystem member
2. SNA/SDLC line member
3. SNA/X.25 line member
4. SNA/IBM Token-Ring Network line member

1-4

2

2. Will APPC or APPN be used?

Y,N

Y

. . . . . . . . . . . . . .

W1

Cmd19-Cancel

á

ñ

1. Configuration member name
Enter the name that identifies this configuration member.
This member name is used to store the configuration
member in a library.
2. Library name
Enter the name of the library in which the configuration
member is to be stored. The default is the current user
library.

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel
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1. SNA member type
Specify option 2 (SNA/SDLC line member).
2. Will APPC or APPN be used?
Specify a Y (Yes) to indicate that APPC or APPN is
used on this line.

Note: The line member and subsystem member must
be in the same library.
3. Select one of the following
Specify which of the five options you want. For this
example, to create a new configuration member, select
option 1 (Create new member).

Display 12.0 SNA Line Member Attributes

Display 2.0 SSP-ICF Configuration
Member Type

à 12.ð

The prompts for display 12.0 are described below.

On display 2.0, specify the type of configuration member you
want to define.

à 2.ð

SSP-ICF CONFIGURATION MEMBER TYPE

LACHLINE

ð
W1

Select one of the following options:
1. INTRA
2. BSC
3. SNA
4. Async
5. PC Support/36

SNA LINE MEMBER ATTRIBUTES

LACHLINE

1. Data link protocol . . . . . . . . . . . . . . . . . . . . .
1-Primary
2-Secondary

1

2. Line type . . . . . . . . . . . . . . . . . . . . . . . . .
1-Nonswitched
2-Switched

2

3. Switch type at ENABLE . . . . . . . . . . . . . . . . . . .
1-Inactive
3-Manual answer
2-Autoanswer
4-Manual call

2

6. Local system's station XID in hexadecimal. . . . . . . . . .

ðððð1

W1

ð

Option: 3
Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd7-End
COPR IBM Corp. 1986
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Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel

1. Data link protocol
Specify whether this is a primary or secondary system in
the network. By specifying primary, the remote system,
NN1, must take the secondary or negotiable role.

COPR IBM Corp. 1986

á
Select one of the following options:
Select option 3 (SNA) to process an SNA member.

ñ

ñ

Note: If the System/36 is configured as a primary
system using APPC or APPN, all other remote
systems with which the System/36 communicates
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This name must match the LCLCPNAME parameter
specified on the Change Network Attributes (CHGNETA)
command on the AS/400 system. The AS/400 system
identifies itself during the Exchange ID command using
the name CHICAGO.

in the network must be configured as secondary
or negotiable.
2. Line type
Specify the type of communications line. Select option 2
(Switched).
3. Switch type at ENABLE
This prompt is only displayed if the line type is switched.
Select option 2 (Autoanswer). This allows the System/36
to answer incoming calls without operator intervention.
System/36 automatically answers a call from the remote
system to establish the data link. This option is only valid
if the modem used on the line has the automatic answer
feature or if you are defining an X.25 line member.

Display 13.0 Remote System Attributes
On display 13.0, define the characteristics for the remote
system selected on display 12.5.

à 13.ð

6. Local system's station XID in hexadecimal
Specify the 5-hexadecimal character exchange identifier
(XID) that is used to identify the System/36. The value
can be from 00000 through FFFFF. Set the local system's station XID to 00001. Because the System/36
does not use APPN support, NN1 must have the
EXCHID parameter defined in its controller description
for the EXCHANGE ID to succeed. The AS/400 system
needs to have its APPC controller description created
with the EXCHID parameter set to 03E00001.

REMOTE SYSTEM ATTRIBUTES
Remote system CHICAGO
1. Remote system type . . . . . . . . . . . . . . . . . . . . .
2-Peer

LACHLINE

3. Remote system's block ID in hexadecimal. . . . . . . . . . .

ð56

4. Remote system's station XID in hexadecimal . . . . . . . . .

ðððð2

5. Switch type for session initiation . . . . . . . . . . . . .
1-Call
2-Autoanswer
3-Manual answer

1

6. Phone list name

7. Automatic disconnect?

Cmd5-Restart CNFIGICF
Cmd19-Cancel

. . . . . . . . . . . . . . . . . Y,N

COPR IBM Corp. 1986

On display 12.5, you select the remote systems that this subsystem communicates with. If the protocol is primary or the
line type is switched, up to 32 remote systems can be
defined.

1. Remote system type
Specify peer for the remote system type.

12.5

REMOTE SYSTEM SELECTION

LACHLINE

ð

W1

1. Select from the following options:
1-Create
Option . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Remote system name . . . . . . . . . . . . . . . . . . . . .

1
CHICAGO

-------------------------------------------------------------------------------OPTION REMOTE SYSTEM
OPTION REMOTE SYSTEM
OPTION REMOTE SYSTEM

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd7-End

Cmd8-Reset
COPR IBM Corp. 1986
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1. Select from the following options:
Specify option 1.
2. Remote system name
Specify the name (up to 8 characters) by which the
remote system is to be known in the line member.
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Y

Cmd7-End

á

à

2

. . . . . . . . . . . . . . . . . . . . . .

Display 12.5 Remote System Selection

If no remote systems have been defined, only option 1
(Create) is shown on this display.

ð

W1

ñ

3. Remote system's block ID in hexadecimal
Specifies the 3-hexadecimal character block identifier of
the remote system. This value can be from 000 to FFF
and must be the same as the value assigned to the
remote system by SNA. Set the value to 056 to represent the AS/400 system.
4. Remote system's station XID in hexadecimal
Specify the exchange identifier (XID) used to identify the
remote system. This identifier is 5 hexadecimal characters from 00000 through FFFFF. Set this value to 00002.
Note: Because NN1 is an AS/400 system, it identifies
itself with its control-point name (CHICAGO).
This block ID and remote XID do not need to
match anything sent by the AS/400 system
because the AS/400 system sends its control
point name.
5. Switch type for session initiation
Specifies, for a switched line, how the data link is established when a session is started on a switched line using
this line member. Selecting a 1 (Call) causes the
System/36 to place an outgoing call when session
activity is started.
6. Phone list name
A blank indicates an automatic call is not used and
causes the type of call to be a manual call.

7. Automatic disconnect
Specify, for a switched line only, whether or not you
want the line to be automatically disconnected when the
last communications session ends. Type a Y (Yes) to
disconnect the line automatically.

à 2.ð

Cmd3-Previous display
Cmd7-End

. . . . . . . . . . . . . . . . .

W1
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Select one of the following options:
Select option 3 (SNA) to process an SNA member.

LACHSUB

2. Library name . . . . . . . . . . . . . . . . . . . . . . . .

CNFIGLIB

3. Select one of the following:
1. Create new member
2. Edit existing member
3. Create new member from existing member
4. Remove a member
5. Review a member
Option . . . . . . . . . . . . . . . . . . . . . . . . . 1-5

1

Display 4.0 SNA Configuration Member
Type
On display 4.0, specify the type of member (a subsystem
member) you want to define.

à 4.ð
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel

á

SSP-ICF CONFIGURATION MEMBER DEFINITION

1. Configuration member name

W1

Option: 3

Display 1.0 SSP-ICF Configuration
Member Definition
The prompts on display 1.0 are described below.

ð

LACHSUB

Select one of the following options:
1. INTRA
2. BSC
3. SNA
4. Async
5. PC Support/36

The second configuration, LACHSUB, defines the CNFIGICF
subsystem member that allows application programs to communicate between LA and NN1 using APPC, as shown in
Figure C-6 on page C-34.

à 1.ð

SSP-ICF CONFIGURATION MEMBER TYPE

SNA CONFIGURATION MEMBER TYPE

ð

LACHSUB

W1

Cmd19-Cancel

á

1. SNA member type . . . . . . . . . . . . . . . . . . . .
1. SNA subsystem member
2. SNA/SDLC line member
3. SNA/X.25 line member
4. SNA/IBM Token-Ring Network line member

ñ

1-4

1

1. Configuration member name
Enter the name that identifies this configuration member.
This member name is used to store the subsystem configuration member in a library.
2. Library name
Enter the name of the library in which the configuration
member is to be stored. The default is the current user
library.
Note: The line member and subsystem member must
be in the same library.
3. Select one of the following:
Specify which of the five options you want. For example,
to create a new configuration member, select option 1
(Create a new member).

Display 2.0 SSP-ICF Configuration
Member Type
On display 2.0, specify the type of configuration member you
want to define.

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel
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1. SNA member type
Specify option 1 (SNA subsystem member).

Display 21.0 SNA Subsystem Member
Selection
On display 21.0, select the type of subsystem for which you
want to create a subsystem member. Also, enter the name of
the line member (previously defined) that you will use with
this subsystem member.
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à 21.ð

SNA SUBSYSTEM MEMBER SELECTION

LACHSUB

6

2. Line member name . . . . . . . . . . . . . . . . . . . . . .

LACHLINE

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Display 29.0 Remote Location Selection
Display 29.0 shows you which of the remote systems are
configured in the line member used by this subsystem. You
use this display to identify the remote systems available for
communications with this subsystem. For each remote
location that you specify, assign it to a remote system.

1. Select subsystem type from the following options:
1. Peer
2. SNA Upline
3. SNA 327ð
4. Finance
5. SNA MSRJE
6. APPC
7. APPN
Option . . . . . . . . . . . . . . . . . . . . . . . . . 1-7

Cmd3-Previous display
Cmd7-End

ð

W1

You can use the top half of the display to define a new
remote location in this subsystem member using option 1
(Create).
If no remote locations have been defined for any of the
remote systems in the line member, the only option shown
on this display is the create option.
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1. Select subsystem type from the following options:
Specify option 6 (APPC) to indicate that the subsystem
used is APPC.

à 29.ð

Option . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Remote location name . . . . . . . . . . . . . . . . . . . .
3. Remote system name . . . . . . . . . . . . . . . . . . . . .

Cmd7-End

Display 22.0 Subsystem Member
Definition
The prompt on display 22.0 is described below.

ð

W1

Cmd7-End
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1. Local location name
Specify the local location name as LOSANGEL. This
parameter must match the RMTLOCNAME parameter
specified on the CRTDEVAPPC command on NN1.
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Cmd8-Reset

Cmd19-Cancel

Cmd5-Restart CNFIGICF
Roll-Page
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1. Select from the following options:
Enter the option you want to perform on each remote
location. Specify option 1 (Create) to define a new
remote location.
2. Remote location name
Enter the name of the remote location with which your
subsystem will be communicating. Enter a name of no
more than 8 characters. This name, which you define, is
used to start and stop communications with this location.
Specify the remote location name as CHICAGO. This
parameter must match the LCLLOCNAME parameter
specified on the CRTDEVAPPC command on NN1.

1. Local location name . . . . . . . . . . . . . . . . . . . . . LOSANGEL

Cmd5-Restart CNFIGICF
Cmd19-Cancel

1
CHICAGO
CHICAGO

á

LACHSUB

ð

W1

-------------------------------------------------------------------------------OPTION
LOCATION
REMOTE SYSTEM
Page 1
of 1
CHICAGO

2. Line member name
Specify the name of the line member with which this
subsystem member is associated. The line member
name is specified on display 1.0 during line member
configuration (LACHLINE).

SUBSYSTEM MEMBER DEFINITION

LACHSUB

1. Select from the following options:
1-Create

Note: APPN provides networking support, but APPC
does not provide networking support.

à 22.ð

REMOTE LOCATION SELECTION

3. Remote system name
Enter the name of the remote system for which this
remote location is being defined. This indicates that
CHICAGO is the remote system that this remote location
is defined for.

Display 30.0 Remote Location Definition
On display 30.0, enter whether or not you want to activate
communications with the remote location at the time this subsystem is enabled and whether or not you want alerts sent to
the remote location.

à 3ð.ð

REMOTE LOCATION DEFINITION
Remote system CHICAGO

LACHSUB

W1

ð

Remote location CHICAGO
Y

2. Send alerts to this location?

N

Specify an N (No) to allow more than a single session
for the remote location.

1. Activate location at ENABLE? . . . . . . . . . . . . . . Y,N
. . . . . . . . . . . . . Y,N

1. Single session location?
Specify whether or not the remote location is limited to
one session.

2. Stay operational?
Specify whether or not you want the subsystem to
remain active after the line is disconnected.

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Specify a Y (Yes) to allow the subsystem to remain
enabled following a normal line deactivation. This allows
establishing communications again with the remote
location at a later time.
COPR IBM Corp. 1986
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1. Activate location at ENABLE?
Specifies whether or not you want the subsystem, as
soon as it is enabled, to allow communications with this
remote location. Specify a Y (Yes), which is the default,
to indicate that communications can start without having
to specify the name of the remote location on an
ENABLE procedure command.
2. Send alerts to this location?
Specifies whether or not you want alerts sent. Specify an
N (No) if you do not want alerts sent to this location.
Note: A separate location would need to be defined to
send alerts to CHICAGO.

Display 42.0 Session Group Selection
Display 42.0 lists the session groups that are defined for this
remote location. You can create a new session group, edit
an existing session group, remove a session group, create a
new session group from an existing session group, or review
a session group. In addition, you can specify the name of the
session group that is to be used as the default.
System/36 has a default session group of *BLANK, and the
AS/400 system has a default mode of BLANK. This default
session group can be used by LA and NN1.

à 42.ð

SESSION GROUP SELECTION
Remote system CHICAGO

APPC AND APPN LOCATION DEFINITION
Remote system CHICAGO

LACHSUB

ð

W1

Cmd3-Previous display
Cmd8-Reset

Remote location CHICAGO

1. Single-session location? . . . . . . . . . . . . . . . . Y,N

N

2. Stay operational?

Y

. . . . . . . . . . . . . . . . . . . Y,N

5-Review

Option . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Session group name . . . . . . . . . . . . . . . . . . . . .
3. Existing session group name . . . . . . . . . . . . . . . .
4. Default session group name . . . . . . . . . . . . . . . . . \BLANK
-------------------------------------------------------------------------------OPTION
SESSION GROUP
\BLANK

On display 41.0, specify whether the remote location has a
single session or can have multiple sessions, and whether or
not the subsystem stays enabled after the line is disconnected.

à 41.ð

ð

W1

Remote location CHICAGO

1. Select from the following options:
1-Create
3-Create from existing
2-Edit
4-Remove

Display 41.0 APPC and APPN Location
Definition

LACHSUB

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd7-End
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1. Select from the following options:
Option 5 (Review) displays an existing session group.
2. Session group name
Each session group name must be unique within the
remote location.

Cmd3-Previous display
Cmd7-End

á

Cmd5-Restart CNFIGICF
Cmd19-Cancel
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4. Default session group name
Specify the default session group name that is used by
the APPC subsystem whenever a local application
program does not specifically provide a session group
name at the session start. The default session group
name must be a session group name already configured
for this remote location.
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Display 43.0 APPC and APPN Session
Group Definition

Display 44.0 APPC and APPN Session
Group Additional Options

Display 43.0 is the first of a set of displays that you use to
define the session groups. The remote system name, remote
location name, and session group name are shown for reference.

On Display 44.0, you define additional options that can affect
performance for this session group. The remote system
name, remote location name, and session group name are
shown for reference.

à 43.ð

à 44.ð

APPC and APPN SESSION GROUP DEFINITION
Remote system CHICAGO

LACHSUB

ð

W1

Remote location CHICAGO

APPC AND APPN SESSION GROUP ADDITIONAL OPTIONS
Remote system CHICAGO

Session group \BLANK

. . . . . . . . . . . . . . . .1 - 64

Remote location CHICAGO

1

1. Receive pacing value . . . . . . . . . . . . . . . . . .1-63

ð7

2. Maximum receive RU size

1ð24

. . . . . . . . . . . . . . .8-4ð96

ð8
3. Acquire remotely controlled sessions?

3. Number of locally controlled sessions

. . . . . . . .ð - ð8

ð4

4. Number of pre-established sessions . . . . . . . . . .ð - ð4

ðð

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd3-Previous display
Cmd7-End
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1. Session group type
Specify whether or not the sessions are used for batch
or interactive communications. This is used to select
defaults at the local system for display 44.0. Type a 1
(Interactive) if the record exchange is in both directions,
meaning that the systems alternate sending and
receiving.
2. Maximum session limit
Specify the maximum number of sessions that are
allowed for this session group. The maximum number of
sessions for all session groups in a single remote
location is 64. The default is 8.
3. Number of locally controlled sessions
Specify the number of locally controlled sessions that
are requested for this session group. The range of available sessions is shown and the default is one-half of the
maximum session limit. This value is actually negotiated
with the remote system when the data link is established. Therefore, the number specified here is not a
guaranteed value.
4. Number of pre-established sessions
Specify the number of sessions established and kept
active while communications with the remote location is
active. The default is 1 if the line type is nonswitched or
switched without automatic disconnect. The default is 0 if
the line type is switched with automatic disconnect.
Note: All values specified in this session group are the
default values.
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Session group \BLANK

1. Session group type . . . . . . . . . . . . . . . . . . . . .
1-Interactive
2-Batch
2. Maximum session limit

LACHSUB

. . . . . . . . . Y,N

Cmd5-Restart CNFIGICF
Cmd19-Cancel

N
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1. Receive pacing value
Specify that 7 request units (RUs) may be sent from the
remote location without an intervening pacing response.
The default is 7 if the type of session group is interactive.
2. Maximum receive RU size
Specify that the maximum RU size (in bytes) that can be
received by the APPC subsystem is 1024. The default is
1024 if the type of session group is interactive.
3. Acquire remotely controlled sessions?
If there are no locally controlled sessions available, this
prompt determines whether or not the subsystem
attempts to acquire a session controlled by the remote
system.
Specify an N (No) to indicate that LA cannot attempt to
allocate a remotely controlled session to any local application program using this session group.
Note: All values specified in this session group are the
default values.

Configuring AS/400 System for Chicago
(NN1)
The following CL program creates the communication objects
needed by Chicago to be able to communicate with Los
Angeles on a switched point-to-point basis. It also contains
the Change Network Attributes (CHGNETA) command and
the communication objects needed by Chicago to be able to
communicate in the APPN network as a network node. LA is
directly attached to NN2 (Atlanta) by an SDLC nonswitched
line, as shown in Figure C-6 on page C-34. The default

value is used for any parameters not specified on the commands.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\
MODULE: CHICAGO
\/
/\
\/
/\
LANGUAGE: CL
\/
/\
\/
/\
FUNCTION: PERFORM AS/4ðð CONFIGURATION FOR CHICAGO
\/
/\
\/
/\
THIS IS:
CHICAGO TO LOS ANGELES (SWITCHED)
\/
/\
CHICAGO TO ATLANTA
(NONSWITCHED)
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO LOS ANGELES (SWITCHED)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHANGE NETWORK ATTRIBUTES FOR CHICAGO
\/
CHGNETA
LCLNETID(APPN) LCLCPNAME(CHICAGO) +
LCLLOCNAME(CHICAGO) NODETYPE(\NETNODE)
/\
CREATE SWITCHED LINE DESCRIPTION FOR CHICAGO TO LOS ANGELES
\/
CRTLINSDLC LIND(LOSANGEL) RSRCNAME(LINð21) CNN(\SWTPP) +
STNADR(C1)
/\
CREATE CONTROLLER DESCRIPTION FOR CHICAGO TO LOS ANGELES
\/
CRTCTLAPPC CTLD(LOSANGEL) LINKTYPE(\SDLC) SWITCHED(\YES) +
SWTLINLST(LOSANGEL) INLCNN(\DIAL) +
EXCHID(ð3Eðððð1) CNNNBR(7773333) +
STNADR(C1) APPN(\NO)
/\
CREATE DEVICE DESCRIPTION FOR CHICAGO TO LOS ANGELES
\/
CRTDEVAPPC DEVD(LOSANGEL) LOCADR(ðð) RMTLOCNAME(LOSANGEL) +
LCLLOCNAME(CHICAGO) MODE(BLANK) APPN(\NO) +
CTL(LOSANGEL)
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHICAGO TO ATLANTA (NONSWITCHED)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CREATE NONSWITCHED LINE DESCRIPTION FOR CHICAGO TO ATLANTA
\/
CRTLINSDLC LIND(ATLANTA) RSRCNAME(LINð22)
/\
CREATE CONTROLLER DESCRIPTION FOR CHICAGO TO ATLANTA
\/
CRTCTLAPPC CTLD(ATLANTA) LINKTYPE(\SDLC) LINE(ATLANTA) +
STNADR(C1) RMTNETID(APPN) RMTCPNAME(ATLANTA) +
NODETYPE(\NETNODE)
ENDPGM

Changing the Network Attributes
(CHICAGO)
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for CHICAGO.
LCLNETID(APPN)
The name of the local network is APPN.
LCLCPNAME(CHICAGO)
The name assigned to the local control point is
CHICAGO. This name must match the remote system
name parameter specified in the CNFIGICF line member
for both LA and NN2.
LCLLOCNAME(CHICAGO)
The default local location name of this location is
CHICAGO. This name is used for the device description
that is dynamically created by the APPN support.
NODETYPE(*NETNODE)
The local system, CHICAGO, is a network node in the
APPN network.

Creating the Line Description (LOSANGEL)
The line used in this example is an SDLC switched line. The
command used to create the line is Create Line Description
(SDLC) (CRTLINSDLC). The parameters specified are:
LIND(LOSANGEL)
The name assigned to the line description is
LOSANGEL.
RSRCNAME(LIN021)
The physical communications port named LIN021 is
being defined.
CNN(*SWTPP)
This is a switched line connection.
STNADR(C1)
The SDLC station address used over this line is C1. The
controller description should specify the same value.
Because the default is taken for the data link role (ROLE),
the role is negotiable. This is compatible with the System/36
specifying a primary SDLC role.

Creating the Controller Description
(LOSANGEL)
An APPC controller needs to be created to represent LA.
Because the controller being created is not part of the APPN
network, APPN(*NO) needs to be specified. This allows the
connection between LA and NN1 to operate completely independent of the APPN network. The command used to create
the controller is Create Controller Description (APPC)
(CRTCTLAPPC). The parameters specified are:
CTLD(LOSANGEL)
The name assigned to the controller description is
LOSANGEL.
LINKTYPE(*SDLC)
Because this controller is attached to an SDLC communications line, the value specified is SDLC. This value
must correspond to the type of line defined by the create
line description command.
SWITCHED(*YES)
This controller is attached to a switched SDLC line.
SWTLINLST(LOSANGEL)
The name of the line description (for switched lines) that
this controller is attached to is LOSANGEL. In this
example, there is only one line (LOSANGEL). This value
must match a name specified by the LIND parameter in
a switched SDLC line description.
INLCNN(*DIAL)
The local system may place a call when session activity
needs to be started by the local system.
EXCHID(03E00001)
The remote system's EXCHID is 03E00001. Because LA
is using APPC (as opposed to APPN) on the System/36,
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it will not identify itself with a control-point name at
exchange ID time. Therefore, it is important that
03E00001 is specified for this parameter. The 03E
represents the System/36 block number, and the 00001
was specified in the local system's station XID parameter
on the CNFIGICF line member.
CNNNBR(7773333)
The connection (telephone) number for the remote controller is 7773333.
STNADR(C1)
The address assigned to the local controller is C1.

CTL(LOSANGEL)
This device description is attached to controller
description LOSANGEL.

Creating the Line Description (ATLANTA)
The line used in this example is an SDLC nonswitched line.
The command used to create the line is Create Line
Description (SDLC) (CRTLINSDLC). The parameters specified are:
LIND(ATLANTA)
The name assigned to the line description is ATLANTA.

APPN(*NO)
This controller is not part of the APPN network; therefore, APPN(*NO) is specified. All devices attached to this
controller must also specify APPN(*NO).

RSRCNAME(LIN022)
The physical communications port named LIN022 is
defined.

Because the default is taken for the data link role (ROLE),
the role is negotiable. This is compatible with the System/36
specifying a primary SDLC role.

Creating the Controller Description
(ATLANTA)

Creating the Device Description
(LOSANGEL)
Because this is an APPC environment (AS/400 system to
System/36) and APPN support is not being used, an APPC
device needs to be created using the Create Device
Description (APPC) (CRTDEVAPPC) command. The parameters specified are:
DEVD(LOSANGEL)
The name assigned to the device description is
LOSANGEL.
LOCADR(00)
The location address should always be specified as 00
when the device is associated with an APPC controller.
RMTLOCNAME(LOSANGEL)
The remote location name associated with this device
description is LOSANGEL. This parameter must match
the local location name specified in the System/36 subsystem member.
LCLLOCNAME(CHICAGO)
The name assigned to the local location is CHICAGO.
This parameter must match the remote location name
specified in the System/36 subsystem member.
MODE(BLANK)
This device uses mode BLANK, which is a mode name
of all blanks (hex 40). This mode is supplied by IBM.
This mode is compatible with the session group *BLANK
on the System/36.
APPN(*NO)
The APPN networking support is not being used. This
must be specified if the controller that this device is
attached to specifies APPN(*NO).

Because this controller is used in the APPN environment,
this controller is an APPC controller that specifies
APPN(*YES). The Create Controller Description (APPC)
(CRTCTLAPPC) command is used to define the attributes of
the controller. The following attributes are defined by the
example command:
CTLD(ATLANTA)
The name assigned to the controller description is
ATLANTA.
LINKTYPE(*SDLC)
Because this controller is attached to an SDLC communications line, the value specified is *SDLC. This value
must correspond to the type of line defined by a create
line description command.
LINE(ATLANTA)
The name of the line description to which this controller
is attached is ATLANTA. This value must match a name
specified by the LIND parameter in a line description.
STNADR(C1)
The address assigned to the local controller is C1.
RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN. This name must match the
network ID specified in the System/36 subsystem
member.
RMTCPNAME(ATLANTA)
The remote control-point name is ATLANTA. The name
specified here must match the local location name
parameter specified on the System/36 subsystem
member defined for Atlanta.
NODETYPE(*NETNODE)
The remote control point is an APPN network node.
Because the default value of CPSSN(*YES) is used and both
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the local and remote systems are network nodes, a controlpoint-to-control-point session is established between Chicago
and Atlanta.

à 2.ð

The following configurations were created using the
CNFIGICF procedure on System/36. The first configuration,
ATCHLINE, defines the CNFIGICF line member needed to
connect a nonswitched SDLC line from Atlanta (NN2) to
Chicago (NN1), as shown in Figure C-6 on page C-34.
Because both systems are network nodes and NN1 indicates
CPSSN(*YES) in the controller description, ATLANTA, a
control-point-to-control-point session is established between
NN2 and NN1.

Display 1.0 SSP-ICF Configuration
Member Definition

SSP-ICF CONFIGURATION MEMBER DEFINITION

W1

. . . . . . . . . . . . . . . . .

ATCHLINE

2. Library name . . . . . . . . . . . . . . . . . . . . . . . .

CNFIGLIB

3. Select one of the following:
1. Create new member
2. Edit existing member
3. Create new member from existing member
4. Remove a member
5. Review a member
Option . . . . . . . . . . . . . . . . . . . . . . . . . 1-5

Cmd7-End

ð

W1

Option: 3

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel
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Select one of the following options:
Select option 3 (SNA) to process an SNA member.

The prompts for display 1.0 are described below.

1. Configuration member name

ATCHLINE

Select one of the following options:
1. INTRA
2. BSC
3. SNA
4. Async
5. PC Support/36

Configuring System/36 for Atlanta (NN2)

à 1.ð

SSP-ICF CONFIGURATION MEMBER TYPE

ð

Display 4.0 SNA Configuration Member
Type
On display 4.0, specify the type of member you want to
define.

à 4.ð
1

SNA CONFIGURATION MEMBER TYPE

ATCHLINE

1. SNA member type . . . . . . . . . . . . . . . . . . . .
1. SNA subsystem member
2. SNA/SDLC line member
3. SNA/X.25 line member
4. SNA/IBM Token-Ring Network line member

1-4

2

2. Will APPC or APPN be used?

Y,N

Y

. . . . . . . . . . . . . .

ð

W1

Cmd19-Cancel

á

ñ

1. Configuration member name
Enter the name that identifies this configuration member.
2. Library name
Enter the name of the library in which the configuration
member is to be stored. The default is the current user
library.
Note: The line member and subsystem member must
be in the same library.
3. Select one of the following
Specify which of the five options you want. For this
example, to create a new member, select option 1
(Create new member).

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel
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1. SNA member type
Specify option 2 (SNA/SDLC line member).
2. Will APPC or APPN be used?
Specify a Y (Yes) to indicate that APPC or APPN is
used on this line.

Display 12.0 SNA Line Member Attributes
The prompts for display 12.0 are described below.

Display 2.0 SSP-ICF Configuration
Member Type
On display 2.0, specify the type of configuration member you
want to define.
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à 12.ð

SNA LINE MEMBER ATTRIBUTES

ATCHLINE

ð

W1

à

12.5

REMOTE SYSTEM SELECTION

ATCHLINE

1. Data link protocol . . . . . . . . . . . . . . . . . . . . .
1-Primary
2-Secondary

1

1. Select from the following options:
1-Create

2. Line type . . . . . . . . . . . . . . . . . . . . . . . . .
1-Nonswitched
2-Switched

1

Option . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Remote system name . . . . . . . . . . . . . . . . . . . . .

ð

W1

1
CHICAGO

-------------------------------------------------------------------------------OPTION REMOTE SYSTEM
OPTION REMOTE SYSTEM
OPTION REMOTE SYSTEM

6. Local system's station XID in hexadecimal. . . . . . . . . .

Cmd5-Restart CNFIGICF
Cmd19-Cancel

ðððð3

Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel
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1. Data link protocol
Specify whether this is a primary or secondary system in
the network. By specifying primary, the remote system,
NN1, must take the secondary or negotiable role.
Note: If the System/36 is configured as a primary
system using APPC or APPN, all other remote
systems with which the System/36 communicates
in the network must be configured as secondary
or negotiable.
2. Line type
Specify the type of communications line. Select option 1
(Nonswitched).
6. Local system's station XID in hexadecimal
Specify the 5-hexadecimal character exchange identifier
(XID) that is used to identify the System/36. The value
can be from 00000 through FFFFF. Set the local system's station XID to 00003. Because the System/36 is
using APPN support, this parameter does not need to
match any parameters on the AS/400 system (as long
as the EXCHID parameter is not specified on the
CRTCTLAPPC command). The System/36 identifies
itself at exchange ID time with its control point name
(specified as the local location name in the CNFIGICF
subsystem member).

Cmd7-End

Cmd8-Reset
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1. Select from the following options:
Specify option 1.
2. Remote system name
Specify the name (up to 8 characters) by which the
remote system is known in the line member.
This name must match the LCLCPNAME parameter
specified on the Change Network Attributes (CHGNETA)
command on the AS/400 system. The AS/400 system
identifies itself during the Exchange ID command using
the name CHICAGO.

Display 13.0 Remote System Attributes
On display 13.0 define the characteristics for the remote
system selected on display 12.5.

à 13.ð

REMOTE SYSTEM ATTRIBUTES
Remote system CHICAGO
1. Remote system type . . . . . . . . . . . . . . . . . . . . .
2-Peer

ATCHLINE

2. Remote system's station address

C1

. . . . . . . . . . . ð1-FE

ð

W1

2

3. Remote system's block ID in hexadecimal. . . . . . . . . . .

ð56

4. Remote system's station XID in hexadecimal . . . . . . . . .

ðððð2

Display 12.5 Remote System Selection
On display 12.5, you select the remote systems that this subsystem communicates with. If the protocol is primary or the
line type is switched, up to 32 remote systems can be
defined.
If no remote systems have been defined, only option 1
(Create) is shown.

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd7-End
COPR IBM Corp. 1986
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1. Remote system type
Specify option 2 (Peer) for the remote system type.
2. Remote system's station address
Set the remote system's station address to C1. This
parameter must match the STNADR parameter specified
in the CRTLINSDLC and the CRTCTLAPPC commands
on the AS/400 system.
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3. Remote system's block ID in hexadecimal
Specifies the 3-hexadecimal character block identifier of
the remote system. This value can be from 000 to FFF
and must be the same as the value assigned to the
remote system by SNA. Set this value to 056.

3. Select one of the following:
Specify which of the five options you want. For this
example, to create a new configuration member, select
option 1 (Create new member).

4. Remote system's station XID in hexadecimal
Specify the exchange identifier (XID) used to identify the
remote system. This identifier is 5 hexadecimal characters from 00000 through FFFFF. Set this value to 00002.

Display 2.0 SSP-ICF Configuration
Member Type

Note: Because NN1 is an AS/400 system, it identifies
itself with its control-point name (CHICAGO).
This block ID and remote XID do not need to
match anything sent by the AS/400 system
because the AS/400 system sends its controlpoint name.

On display 2.0, specify the type of configuration member you
want to define.

à 2.ð

SSP-ICF CONFIGURATION MEMBER DEFINITION

W1

. . . . . . . . . . . . . . . . .

ATNYLINE

2. Library name . . . . . . . . . . . . . . . . . . . . . . . .

CNFIGLIB

Cmd7-End

Option: 3

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel
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Select one of the following options:
Select option 3 (SNA) to process an SNA member.

The prompts for display 1.0 are described below.

3. Select one of the following:
1. Create new member
2. Edit existing member
3. Create new member from existing member
4. Remove a member
5. Review a member
Option . . . . . . . . . . . . . . . . . . . . . . . . . 1-5

W1

á

Display 1.0 SSP-ICF Configuration
Member Definition

1. Configuration member name

ð

ATNYLINE

Select one of the following options:
1. INTRA
2. BSC
3. SNA
4. Async
5. PC Support/36

The second configuration, ATNYLINE, defines the CNFIGICF
line member needed to connect a switched SDLC line from
Atlanta (NN2) to New York (EN1), as shown in Figure C-6
on page C-34. This connection uses the automatic disconnect feature; the connection drops when there is no activity
on the line. Because EN1 specifies CPSSN(*NO) in the controller description, ATLANTA, no control point-to-control point
session is established between NN2 and EN1.

à 1.ð

SSP-ICF CONFIGURATION MEMBER TYPE

ð

Display 4.0 SNA Configuration Member
Type
On display 4.0, specify the type of member you want to
define.

à 4.ð
1

Cmd19-Cancel

á

SNA CONFIGURATION MEMBER TYPE

ATNYLINE

1. SNA member type . . . . . . . . . . . . . . . . . . . .
1. SNA subsystem member
2. SNA/SDLC line member
3. SNA/X.25 line member
4. SNA/IBM Token-Ring Network line member

1-4

2

2. Will APPC or APPN be used?

Y,N

Y

. . . . . . . . . . . . . .

W1

ð
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1. Configuration member name
Enter the name that identifies this configuration member.
2. Library name
Enter the name of the library in which the configuration
member is to be stored. The default is the current user
library.
Note: The line member and subsystem member must
be in the same library.

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel

COPR IBM Corp. 1986

á

ñ

1. SNA member type
Specify a 2 (SNA/SDLC line member).
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can be from 00000 through FFFFF. Set the local system's station XID to 00003. Because the System/36 is
using APPN support, this parameter does not need to
match any parameters on the AS/400 system (as long
as the EXCHID parameter is not specified on the
CRTCTLAPPC command). The System/36 identifies
itself at exchange ID time with its control-point name
(specified as the local location name in the CNFIGICF
subsystem member).

2. Will APPC or APPN be used?
Specify a Y (Yes) to indicate that APPC or APPN is
used on this line.

Display 12.0 SNA Line Member Attributes
The prompts for display 12.0 are described below.

à 12.ð

SNA LINE MEMBER ATTRIBUTES

ATNYLINE

ð

W1

1. Data link protocol . . . . . . . . . . . . . . . . . . . . .
1-Primary
2-Secondary

2

Display 12.5 Remote System Selection

2. Line type . . . . . . . . . . . . . . . . . . . . . . . . .
1-Nonswitched
2-Switched

2

3. Switch type at ENABLE . . . . . . . . . . . . . . . . . . .
1-Inactive
3-Manual answer
2-Autoanswer
4-Manual call

2

On display 12.5, you select the remote systems that this subsystem communicates with. If the protocol is primary or the
line type is switched, up to 32 remote systems can be
defined.

5. Local system's station address . . . . . . . . . . . . ð1-FE

C1

6. Local system's station XID in hexadecimal. . . . . . . . . .

ðððð3

If no remote systems have been defined, only option 1
(Create) is shown.

à
Cmd5-Restart CNFIGICF
Cmd19-Cancel

12.5

REMOTE SYSTEM SELECTION

ATNYLINE

1. Select from the following options:
1-Create
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Option . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Remote system name . . . . . . . . . . . . . . . . . . . . .

1. Data link protocol
Specify whether this is a primary or secondary system in
the network. Specify secondary link station role.
Because the AS/400 system support is negotiable, the
System/36 can specify either value here. The secondary
role is specified for this example to show some additional prompts on the System/36 CNFIGICF line
member.
2. Line type
Specify the type of communications line. Select option 2
(Switched).
3. Switch type at ENABLE
This prompt is only displayed if the line type is switched.
Select option 2 (Autoanswer). This allows the System/36
to answer incoming calls without operator intervention.
The System/36 automatically answers a call from the
remote system to establish the data link. This option is
only valid if the modem used on the line has the automatic answer feature or if you are defining an X.25 line
member.
5. Local system's station address
The local system's station address is C1. This value
must match the STNADR parameter on the
CRTLINSDLC and CRTCTLAPPC commands on the
AS/400 system.
6. Local system's station XID in hexadecimal
Specify the 5-hexadecimal character exchange identifier
(XID) that is used to identify the System/36. The value
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1
NEWYORK

-------------------------------------------------------------------------------OPTION REMOTE SYSTEM
OPTION REMOTE SYSTEM
OPTION REMOTE SYSTEM

Cmd5-RestartCNFIGICF
Cmd19-Cancel

Cmd7-End

Cmd8-Reset
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1. Select from the following options:
Specify option 1.
2. Remote system name
Specify the name (up to 8 characters) by which the
remote system is known in the line member.
This name must match the LCLCPNAME parameter
specified on the Change Network Attributes (CHGNETA)
command on the AS/400 system. The AS/400 system
identifies itself during the Exchange ID command using
the name NEWYORK.

Display 13.0 Remote System Attributes
On display 13.0 define the characteristics for the remote
system selected on display 12.5.

à 13.ð

REMOTE SYSTEM ATTRIBUTES
Remote system NEWYORK
1. Remote system type . . . . . . . . . . . . . . . . . . . . .
2-Peer

ATNYLINE

3. Remote system's block ID in hexadecimal. . . . . . . . . . .

ð56

4. Remote system's station XID in hexadecimal . . . . . . . . .

ðððð4

5. Switch type for session initiation . . . . . . . . . . . . .
1-Call
2-Autoanswer
3-Manual answer

1

6. Phone list name

2

. . . . . . . . . . . . . . . . . Y,N

APPN support). A remote location needs to be defined to
represent New York because EN1 is an end node.
Although no control-point-to-control-point session is established between NN2 and EN1, NN2 still provides network
services for EN1. In this example, this is desirable because
the connection support between the two systems is an SDLC
switched line. Later, if this line is used on a constant basis,
then the CPSSN parameter for EN1 can change to a value of
*YES (which would allow EN1 to receive the benefits of
having a control-point-to-control-point session active with its
network server).

. . . . . . . . . . . . . . . . . . . . . .

7. Automatic disconnect?

Cmd7-End

ð

W1

Y

Cmd19-Cancel

á

ñ

1. Remote system type
Specify option 2 (Peer) for the remote system type.
3. Remote system's block ID in hexadecimal
Specifies the 3-hexadecimal character block identifier of
the remote system. This value can be from 000 to FFF
and must be the same as the value assigned to the
remote system by SNA. Set the value to 056 to represent the AS/400 system.

Display 1.0 SSP-ICF Configuration
Member Definition
The prompts on display 1.0 are described below.

à 1.ð

1. Configuration member name

4. Remote system's station XID in hexadecimal
Specify the exchange identifier (XID) used to identify the
remote system. This identifier is 5 hexadecimal characters from 00000 through FFFFF. Set this value to 00004.
Note: Because EN1 is an AS/400 system, it identifies
itself with its control-point name (NEWYORK).
This block ID and remote XID do not need to
match anything sent by the AS/400 system
because the AS/400 system sends its controlpoint name.
5. Switch type for session initiation
Specifies, for a switched line, how the data link is established when a session is started on a switched line using
this line member. Selecting a 1 (Call) causes the
System/36 to place an outgoing call when session
activity is started.
6. Phone list name
A blank indicates automatic call is not used and causes
the type of call to be a manual call.
7. Automatic disconnect
Specify, for a switched line only, whether or not you
want the line to be automatically disconnected when the
last communications session ends. Type a Y (Yes) to
disconnect the line automatically.
The third configuration, ATLANSUB, defines the CNFIGICF
subsystem member that allows application programs to communicate between NN2, NN1, and EN1, as shown in
Figure C-6 on page C-34. Because NN1 is a network node,
there is no need to define any remote locations to represent
Chicago (because this is done dynamically by the System/36

ð

SSP-ICF CONFIGURATION MEMBER DEFINITION

W1

. . . . . . . . . . . . . . . . .

ATLANSUB

2. Library name . . . . . . . . . . . . . . . . . . . . . . . .

CNFIGLIB

3. Select one of the following:
1. Create new member
2. Edit existing member
3. Create new member from existing member
4. Remove a member
5. Review a member
Option . . . . . . . . . . . . . . . . . . . . . . . . . 1-5

1

Cmd7-End

Cmd19-Cancel

á

ñ

1. Configuration member name
Enter the name that identifies this configuration member.
This configuration member name is used to store the
configuration member in a library.
2. Library name
Enter the name of the library in which the configuration
member is to be stored. The default is the current user
library.
Note: The line member and subsystem member must
be in the same library.
3. Select one of the following:
Specify which of the five options you want. For this
example, to create a new configuration member, select
option 1 (Create new member).

Display 2.0 SSP-ICF Configuration
Member Type
On display 2.0, specify the type of configuration member you
want to define.
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à 2.ð

SSP-ICF CONFIGURATION MEMBER TYPE

ATLANSUB

W1

ð

à 21.ð

Select one of the following options:
1. INTRA
2. BSC
3. SNA
4. Async
5. PC Support/36

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd3-Previous display
Cmd7-End

COPR IBM Corp. 1986

á

ñ

Select one of the following options:
Select option 3 (SNA) to process an SNA member.

1-4

7

COPR IBM Corp. 1986

ñ

Note: APPN provides networking support, but APPC
does not provide networking functions.

Display 22.0 Subsystem Member
Definition

ATLANSUB

1. SNA member type . . . . . . . . . . . . . . . . . . . .
1. SNA subsystem member
2. SNA/SDLC line member
3. SNA/X.25 line member
4. SNA/IBM Token-Ring Network line member

ð

1. Select subsystem type from the following options:
Specify option 7 (APPN) to indicate that the subsystem
used is APPN.

On display 4.0, specify the type of member (a subsystem
member) you want to define.

SNA CONFIGURATION MEMBER TYPE

Cmd5-Restart CNFIGICF
Cmd19-Cancel

W1

á

Display 4.0 SNA Configuration Member
Type

à 4.ð

ATLANSUB

1. Select subsystem type from the following options:
1. Peer
2. SNA Upline
3. SNA 327ð
4. Finance
5. SNA MSRJE
6. APPC
7. APPN
Option . . . . . . . . . . . . . . . . . . . . . . . . . 1-7

Option: 3

Cmd3-Previous display
Cmd7-End

SNA SUBSYSTEM MEMBER SELECTION

W1

ð

The prompts for display 22.0 are described below.

1

à 22.ð

SUBSYSTEM MEMBER DEFINITION

1.Local location name

ATLANSUB W1

ð

. . . . . . . . . . . . . . . . . . . . ATLANTA

5.Network ID . . . . . . . . . . . . . . . . . . . . . . . . . APPN

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel

COPR IBM Corp. 1986

á

ñ

1. SNA member type
Specify option 1 (SNA subsystem member).

Display 21.0 SNA Subsystem Member
Selection
On display 21.0, select the subsystem type for which you
want to create a subsystem member.

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd7-End
COPR IBM Corp. 1986

á

1. Local location name
Set the local location name to ATLANTA. This name
also represents the System/36 local control-point name.
This parameter must match the RMTCPNAME parameter specified on the CRTCTLAPPC command on both
NN1 and EN1.
5. Network ID
Specify the APPN network ID. This parameter must
match the LCLNETID parameter on the CHGNETA
command and the RMTNETID parameter on the
CRTCTLAPPC command on both NN1 and EN1.
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Display 28.0 APPN Subsystem Member
Definition

Display 29.0 Remote Location Selection

The prompt used for display 28.0 is described below.

à 28.ð

APPN SUBSYSTEM MEMBER DEFINITION

ATLANSUB W1

ð

You can use the top half of the display to define a new
remote location in this subsystem member using option 1
(Create).

1. Select one of the following options:
1. Define locations in non-networking nodes
2. Define locations in networking nodes
3. Define locations in nonadjacent single-session nodes
4. Remove remote locations
5. Define session groups for multiple-session locations
6. Define session groups for single-session locations
Option . . . . . . . . . . . . . . . . . . . . . . . . . . .

Display 29.0 shows you which of the remote systems are
configured in the line member used by this subsystem. You
use this display to identify the remote systems available for
communications with this subsystem. For each remote
location that you specify, assign it to a remote system.

If no remote locations have been defined for any of the
remote systems in the line member, the only option shown
on this display is the create option.

1

à 29.ð
Cmd5-Restart CNFIGICF
Cmd19-Cancel

ATLANSUB

W1

ð

1. Select from the following options:
1-Create

Cmd7-End
COPR IBM Corp. 1986

á

REMOTE LOCATION SELECTION

Option . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Remote location name . . . . . . . . . . . . . . . . . . . .
3. Remote system name . . . . . . . . . . . . . . . . . . . . .

ñ

1
NEWYORK
NEWYORK

-------------------------------------------------------------------------------OPTION
LOCATION
REMOTE SYSTEM
Page 1
of 1
NEWYORK

1. Select one of the following options:
Specify 1 (Define locations in non-networking nodes).

Display 28.0 APPN Subsystem Member
Definition
Cmd4-Display Remote Location List
Cmd7-End
Cmd8-Reset
Cmd19-Cancel

The prompts used for display 28.0 are described below.

à 28.ð

APPN SUBSYSTEM MEMBER DEFINITION

ATLANSUB W1

ð

2. Line member name . . . . . . . . . . . . . . . . . . . . . .

Cmd5-Restart CNFIGICF
Cmd19-Cancel

á

ñ

1. Select from the following options:
Enter the option you want to perform on each remote
location. Specify a 1 (Create) to define a new remote
location.

1. Select one of the following options:
1. Define locations in non-networking nodes
2. Define locations in networking nodes
3. Define locations in nonadjacent single-session nodes
4. Remove remote locations
5. Define session groups for multiple-session locations
6. Define session groups for single-session locations
Option . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cmd5-Restart CNFIGICF
Roll-Page
COPR IBM Corp. 1986

1
ATNYLINE

Cmd7-End
COPR IBM Corp. 1986

á
Line member name
Specify the line member name that needs to have a
location definition. Because the only nonnetworking
node is EN1, specify ATNYLINE.

ñ

2. Remote location name
Enter the name of the remote location with which your
subsystem will be communicating. Enter a name of no
more than 8 characters. This name, which you define, is
used to start and stop communications with this location.
Specify the remote location name as NEWYORK. This
parameter must match the LCLLOCNAME parameter
specified on the CHGNETA command on the AS/400
system.
3. Remote system name
Enter the name of the remote system for which this
remote location is being defined. This indicates that
NEWYORK is the remote system that this remote
location is defined for.

Display 30.0 Remote Location Definition
The prompt used for display 30.0 is described below.
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à 3ð.ð

REMOTE LOCATION DEFINITION
Remote system NEWYORK

2. Send alerts to this location?

ATLANSUB W1

Remote location NEWYORK

. . . . . . . . . . . . . Y,N

Specify an N (No) to allow more than a single-session
group for the remote location.

ð

2. Stay operational?
Specify whether or not you want the subsystem to
remain active after the line is disconnected.

N

Specify a Y (Yes) to allow the subsystem to remain
enabled following a normal line deactivation. This allows
establishing communications again with the remote
location at a later time.

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Display 28.0 APPN Subsystem Member
Definition
COPR IBM Corp. 1986

á

ñ

2. Send alerts to this location?
Specifies whether or not you want alerts sent. Specify an
N (No) if you do not want alerts sent to this location.

The prompt used for display 28.0 is described below.

à 28.ð

APPN SUBSYSTEM MEMBER DEFINITION

ATLANSUB

ð

W1

1. Select one of the following options:
1. Define locations in non-networking nodes
2. Define locations in networking nodes
3. Define locations in nonadjacent single-session nodes
4. Remove remote locations
5. Define session groups for multiple-session locations
6. Define session groups for single-session locations

Note: A separate location needs to be defined to send
alerts to NEWYORK.

Option . . . . . . . . . . . . . . . . . . . . . . . . . . .

5

Display 41.0 APPC and APPN Location
Definition
On display 41.0, you specify whether the remote location has
a single session or can have multiple sessions, and whether
or not the subsystem stays enabled after the line is disconnected.

à 41.ð

APPC AND APPN LOCATION DEFINITION
Remote system NEWYORK

ATLANSUB

ð

W1

Remote location NEWYORK

1. Single-session location? . . . . . . . . . . . . . . . . Y,N

N

2. Stay operational?

Y

. . . . . . . . . . . . . . . . . . . Y,N

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd7-End
COPR IBM Corp. 1986

á

ñ

1. Select one of the following options:
Specify option 5 (Define session groups for multiplesession locations) to indicate that session groups for
multiple-session locations need to be edited.

Display 42.0 Session Group Selection

Cmd3-Previous display
Cmd7-End

Cmd5-Restart CNFIGICF
Cmd19-Cancel

COPR IBM Corp. 1986

á

ñ

1. Single session location?
Specify whether or not the remote location is limited to
one session.

C-50

Display 42.0 lists the session groups that are defined for this
remote location. You can create a new session group, edit
an existing session group, remove a session group, create a
new session group from an existing session group, or review
a session group. In addition, you can specify the name of the
session group that is to be used as the default.
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System/36 has a default session group of *BLANK, and the
AS/400 system has a default mode of BLANK. This default
session group can be used by NN1, NN2, and EN1.

à 42.ð

SESSION GROUP SELECTION

ATLANSUB

1. Select from the following options:
1-Create
3-Create from existing
5-Review
2-Edit
4-Remove
Option . . . . . . . . . . . . . . . . . . . . . . . . . . .

2

2. Session group name . . . . . . . . . . . . . . . . . . . . .

\BLANK

ð

W1

4. Default session group name . . . . . . . . . . . . . . . . . \BLANK
-------------------------------------------------------------------------------OPTION
SESSION GROUP
#BATCH
#BATCHSC
#INTER
#INTERSC
\BLANK
Cmd3-Previous display
Cmd8-Reset

Cmd5-Restart CNFIGICF
Cmd19-Cancel

Cmd7-End
COPR IBM Corp. 1986

á

ñ

1. Select from the following options:
Option 2 (Edit) displays an existing session group indicating that *BLANK needs to be edited.

1. Session group type
Specify whether the sessions are used for batch or interactive communications. This is used to select defaults at
the local system for display 44.0. Type a 1 (Interactive) if
the record exchange is in both directions, meaning that
the systems alternate sending and receiving.
2. Maximum session limit
Specify the maximum number of sessions that are
allowed for this session group. The default is 8.
3. Number of locally controlled sessions
Specify the number of locally controlled sessions that
are requested for this session group. The range of available sessions is shown and the default is one-half of the
maximum session limit. This value is actually negotiated
with the remote system when the data link is established. Therefore, the number specified here is not a
guaranteed value.
4. Number of pre-established sessions
Specify the number of sessions established and kept
active while communications with the remote location is
active. The default is 1 when an APPN subsystem
member is being defined.

2. Session group name
Each session group name must be unique within the
subsystem member.
4. Default session group name
Specify the default session group name that is used by
the APPN subsystem whenever a local application
program does not specifically provide a session group
name at the start of the session. The default session
group name must be a session group name already configured for this remote location.

Note: When defining an APPN session group, the number
of pre-established sessions needs to be specifically
changed to 0 so that the line automatically disconnects.

Display 43.0 APPC and APPN Session
Group Definition

On display 44.0, you define additional options that can affect
performance for this session group. The session group name
is shown for reference.

Display 43.0 is the first of a set of displays that you use to
define the session groups. The session group name is shown
for reference.

à 43.ð

APPC and APPN SESSION GROUP DEFINITION

ATLANSUB

Display 44.0 APPC and APPN Session
Group Additional Options

à 44.ð

APPC AND APPN SESSION GROUP ADDITIONAL OPTIONS

ATLANSUB

ð

W1

Session group \BLANK

ð

W1

1. Receive pacing value . . . . . . . . . . . . . . . . . .1-63

ð7

2. Maximum receive RU size

1ð24

. . . . . . . . . . . . . . .8-4ð96

Session group \BLANK
3. Acquire remotely controlled sessions?
1. Session group type . . . . . . . . . . . . . . . . . . . . .
1-Interactive
2-Batch

1

2. Maximum session limit

ð8

. . . . . . . . . . . . . . . .1 - 64

3. Number of locally controlled sessions

. . . . . . . .ð - ð8

ð4

4. Number of pre-established sessions . . . . . . . . . .ð - ð4

ðð

Cmd3-Previous display
Cmd7-End

. . . . . . . . . Y,N

Cmd5-Restart CNFIGICF
Cmd19-Cancel

N

COPR IBM Corp. 1986

á
Cmd3-Previous display
Cmd7-End

á

Cmd5-Restart CNFIGICF
Cmd19-Cancel

ñ

COPR IBM Corp. 1986

ñ

1. Receive pacing value
Specify that 7 request units (RUs) may be sent from the
remote location without an intervening pacing response.
The default is 7 if the type of session group is interactive.
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2. Maximum receive RU size
Specify that the maximum RU size (in bytes) that can be
received by the APPC subsystem is 1024. The default is
1024 if the type of session group is interactive.
3. Acquire remotely controlled sessions?
If there are no locally controlled sessions available, this
prompt determines whether or not the subsystem
attempts to acquire a session controlled by the remote
system. If the remote location is a single-session
location, this prompt is not displayed; the value for this
prompt is automatically set to yes.
Specify an N (No) to indicate that NN2 cannot attempt to
allocate a remotely controlled session to any local application program using this session group.

Configuring AS/400 System for New York
(EN1)
The following CL program creates the communications
objects needed by New York (EN1) to communicate with
Atlanta (NN1) on a switched SDLC line, as shown in
Figure C-6 on page C-34. The program also contains the
Change Network Attributes (CHGNETA) command needed
by New York to be part of the APPN network as an end
node. In this example, EN1 uses the services of NN2, but
EN1 does not have a control point-to-control point session
active. This allows the switched line to automatically disconnect when all of the session activity over the line is completed.
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
\/
/\
MODULE: NEWYORK
\/
/\
\/
/\
LANGUAGE: CL
\/
/\
\/
/\
FUNCTION: PERFORM AS/4ðð CONFIGURATION FOR NEW YORK
\/
/\
\/
/\
THIS IS:
NEW YORK TO ATLANTA (SWITCHED)
\/
/\
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
PGM
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
NEW YORK TO ATLANTA (SWITCHED)
\/
/\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\/
/\
CHANGE NETWORK ATTRIBUTES FOR NEW YORK
\/
CHGNETA
LCLNETID(APPN) LCLCPNAME(NEWYORK) +
LCLLOCNAME(NEWYORK) NODETYPE(\ENDNODE) +
NETSERVER((APPN ATLANTA))
/\
CREATE SWITCHED LINE DESCRIPTION FOR NEW YORK TO ATLANTA
\/
CRTLINSDLC LIND(ATLANTA) RSRCNAME(LINð21) CNN(\SWTPP) +
STNADR(C1)
/\
CREATE CONTROLLER DESCRIPTION FOR NEW YORK TO ATLANTA
\/
CRTCTLAPPC CTLD(ATLANTA) LINKTYPE(\SDLC) SWITCHED(\YES) +
SWTLINLST(ATLANTA) INLCNN(\DIAL) +
CNNNBR(8395555) STNADR(C1) +
RMTNETID(APPN)
RMTCPNAME(ATLANTA) +
NODETYPE(\NETNODE) CPSSN(\NO)
ENDPGM

Changing the Network Attributes (New
York)
The Change Network Attributes (CHGNETA) command is
used to set the attributes for the system within the network.
The following attributes are defined for New York.
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LCLNETID(APPN)
The name of the local network is APPN.
LCLCPNAME(NEWYORK)
The name assigned to the local control point is
NEWYORK. This name must match the remote system
name parameter specified in the CNFIGICF line member
for NN2.
LCLLOCNAME(NEWYORK)
The default local location name of this location is
NEWYORK. This name is used for the device
description that is dynamically created by the APPN
support.
NODETYPE(*ENDNODE)
The local system, NEWYORK, is an end node in the
APPN network.
NETSERVER((APPN ATLANTA))
The name of the network ID (APPN) and the control
point name of the network node (ATLANTA) serving this
end node. These names must match the network ID and
the local location name specified on the System/36 subsystem member.
The line used in this example is an SDLC switched line. The
command used to create the line is Create Line Description
(SDLC) (CRTLINSDLC). The parameters specified are:
LIND(ATLANTA)
The name assigned to the line description is ATLANTA.
RSRCNAME(LIN021)
The physical communications port named LIN021 is
defined.
CNN(*SWTPP)
This is a switched line connection.
STNADR(C1)
The SDLC station address that is to be used over this
line is C1. The controller description should specify the
same value. This value must match what the System/36
specified as its local system's station address.
Because the default is taken for the data link role (ROLE)
parameter, the role is negotiable. This is compatible with the
System/36 specifying a secondary SDLC data link protocol.

Creating the Controller Description
(ATLANTA)
An APPC controller needs to be created to represent NN2.
Because this controller is used in the APPN environment,
this controller is an APPC controller that specifies
APPN(*YES). This controller is defined specifying
CPSSN(*NO) so that a control point session is not established. Then the SDLC switched connection can be automatically disconnected when all session activity is completed
over the line. The Create Controller Description (APPC)
CRTCTLAPPC command is used to define the attributes of

the controller. The following attributes are defined by the
example command:
CTLD(ATLANTA)
The name assigned to the controller description is
ATLANTA.

CNNNBR(8395555)
The connection (telephone) number for the remote controller is 8395555.
STNADR(C1)
The address assigned to the remote controller is C1.

LINKTYPE(*SDLC)
Because this controller is attached to an SDLC communications line, the value specified is SDLC. This value
must correspond to the type of line defined by the create
line description command.

RMTNETID(APPN)
The name of the network in which the remote control
point resides is APPN. This name must match the
network ID specified in the System/36 subsystem
member.

SWITCHED(*YES)
This controller is attached to a switched SDLC line.

RMTCPNAME(ATLANTA)
The remote control-point name is ATLANTA. The name
specified here must match the local location name
parameter specified on the System/36 subsystem
member defined for Atlanta.

SWTLINLST(ATLANTA)
The name of the line description (for switched lines) that
this controller can be attached to is (ATLANTA). In this
example, there is only one line (ATLANTA). This value
must match a name specified by the LIND parameter in
a switched SDLC line description.
INLCNN(*DIAL)
The local system may place a call when session activity
needs to be started by the local system.

NODETYPE(*NETNODE)
The remote control point is an APPN network node.
CPSSN(*NO)
A control point session is not supported with this controller. By specifying this, the automatic disconnect
feature causes a switch line to be disconnected when all
session activity is completed.
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Appendix D. Record Formats for Output Files
This appendix explains the four DDS record formats defined
for output file processing. The output is specified with the
OUTPUT(*OUTFILE) parameter on the Display APPN Information (DSPAPPNINF) command. The formats correspond to
the four types of APPN data that can be retrieved:

HH

Hour

MM

Minutes

SS

Seconds

For example, 144526 represents 26 seconds past 2:45
PM.

 Topology
 Directory

3. All reserved fields are set to blanks.

 Intermediate sessions

4. Non-reserved fields that are not set in a particular record
are initialized as follows:

 End-point sessions

 Character fields are initialized to blanks.

Although several members can be saved in an output database file, only one type of data can be saved per file.
The following notes relate to how the data is specified in the
record formats.

 Hexadecimal and binary fields are initialized to
hexadecimal zeros ('00'X).
5. Character data is represented by a C. Binary data is
represented by a B.

Notes:
1. All dates are represented in YYMMDD format where:
YY

Year

MM

Month

DD

Day

Topology Data Record Format

For example, 890515 represents May 15, 1989.
2. All times are for a 24-hour clock and are represented in
HHMMSS format where:

The output file produced for topology data has one record for
each link destination node. For a node that has no link destinations, a record is created containing information about that
node, but the fields defined for link destination information
are not set.
The record format is QLSTDB. The fields for the topology
data record are shown in Table D-1.

Table D-1 (Page 1 of 3). Fields for Topology Data
Field Name

Type

Length

C

1

TCENT

Description
Century the data was retrieved and placed in the output file:
0

20th century

1

21st century

TDATE

C

6

Date the data was retrieved and placed in the output file.

TTIME

C

6

Time the data was retrieved and placed in the output file.

TSYSNM

C

8

Name of the system where the DSPAPPNINF command was run to create
this output file.

TLNET

C

8

Network ID of local node.

TLCPNM

C

8

Control-point name of local node.

TCPNET

C

8

Network ID of origin node.

TCPNM

C

8

Control-point name of origin node.

TNTYPE

C

3

Type of origin node:

TVRT

C

1

*EN

End node

*NN

Network node

*VN

Virtual node

Indicates whether routing information for this node is valid:
Y

Yes

N

No

When the origin node is an end node, this field is not applicable and is not
set.
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Table D-1 (Page 2 of 3). Fields for Topology Data
Field Name
TCNGST

Type

Length

C

1

Description
Level of routing congestion:
L

Low

H

High

When the origin node is an end node, this field is not applicable and is not
set.
TRAR

B

3

Route addition resistance (0-255). When the origin node is an end node,
this field is not applicable and is not set.

TNLDN

B

4

Number of link destination nodes attached by a link to the origin node.

TRSV1

C

18

Reserved.

TLDNET

C

8

Network ID of link destination node.

TLDCP

C

8

Control-point name of link destination node.

TLDTG

B

3

Transmission group (TG) number.

TTGACT

C

1

Indicates whether the link is active:

TDISC

TLDVRT

C

C

1

1

Y

Yes

N

No

Indicates whether the link is in the process of being disconnected:
Y

Yes

N

No

Indicates whether routing information for this link is valid:
Y

Yes

N

No

TCTL

C

10

Name of the controller description associated with this link.

TSPEED

C

10

Speed of link in bits per second:
*MIN

Minimum

1200

1200

2400

2400

4800

4800

7200

7200

9600

9600

14400

14400

19200

19200

48000

48000

56000

56000

64000

64000

4 MB

4 megabits

10 MB

10 megabits

16 MB

16 megabits

*MAX

Maximum

TCOSTC

B

3

Cost per connect time (0-255).

TCOSTB

B

3

Cost per byte (0-255).
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Table D-1 (Page 3 of 3). Fields for Topology Data
Field Name
TSECUR

Type

Length

C

10

Description
Security level of link:
*MAX

Maximum

*ENCRYPTED Encrypted
*GUARDCND Guarded conduit
*SECURECND Secure conduit
*UNDGRDCBL Underground cable
*PKTSWTNET Packet switched
*NONSECURE Nonsecure
TDELAY

C

10

Level of propagation delay:
*MIN

Minimum

*LAN

LAN (token-ring network or Ethernet)

*TELEPHONE Telephone
*PKTSWTNET Packet-switched network
*SATELLITE Satellite
*MAX

Maximum

TUSER1

B

3

User-defined value 1 (0-255).

TUSER2

B

3

User-defined value 2 (0-255).

TUSER3

B

3

User-defined value 3 (0-255).

TSIG

C

16

Signaling information used to access a virtual node.

|
|

THPRC

C

1

Indicates whether the local system considers the controller capable of
running HPR.

|

THPRTC

C

1

HPR transport tower-capable partner.

|

TANRLB

C

2

Automatic network routing (ANR) label.

|

TRSV2

C

21

Reserved.

Directory Data Record Format
The output file produced for directory data has one record for
each local location and one record for each remote location.
The record format is QLSDIR. The fields in the directory data
record are shown in Table D-2.
Table D-2 (Page 1 of 2). Fields for Directory Data
Field Name
DCENT

Type

Length

C

1

Description
Century the data was retrieved and placed in the output file:
0

20th century

1

21st century

DDATE

C

6

Date the data was retrieved and placed in the output file.

DTIME

C

6

Time the data was retrieved and placed in the output file.

DSYSNM

C

8

Name of the system where the DSPAPPNINF command was run to create
this output file.

DLNET

C

8

Network ID of local node.

DLCPNM

C

8

Control-point name of local node.

DRNET

C

8

Network ID of local or remote control point.

DRCPNM

C

8

Name of local or remote control point.
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Table D-2 (Page 2 of 2). Fields for Directory Data
Field Name
DNTYPE

Type

Length

C

3

Description
Type of node:
*EN

End node

*NN

Network node

*VN

Virtual node

DRSV1

C

16

Reserved.

DLCNET

C

8

Network ID associated with location name.

DLOCNM

C

8

Location name (local or remote).

DETYPE

C

1

Type of entry:
H

Home

R

Registered

C

Cached

Intermediate Session Data Record Format
The output file produced for intermediate session data has
one record for each session.
The record format is QLSINM. The fields in the intermediate
session data record are shown in Table D-3.
Table D-3 (Page 1 of 3). Fields for Intermediate Session Data
Field Name
ICENT

Type

Length

C

1

Description
Century the data was retrieved and placed in the output file:
0

20th century

1

21st century

IDATE

C

6

Date the data was retrieved and placed in the output file.

ITIME

C

6

Time the data was retrieved and placed in the output file.

ISYSNM

C

8

Name of the system where the DSPAPPNINF command was run to create
this output file.

ILNET

C

8

Network ID of local node.

ILCPNM

C

8

Control-point name of local node.

IPCID

C

8

Procedure correlator ID that identifies the session.

IPNET

C

8

Network ID of node that created the PCID.

IPCPN

C

8

Control-point name of node that created the PCID.

IMODE

C

8

Name of mode description.

ISTAT

C

1

Status of session:
S

Starting

A

Active

U

In use

Q

Ending

IRSV1

C

26

Reserved

ISDATE

C

13

Date and time that the session was started.

IONET

C

8

Network ID associated with the location that started the session.

IOLOCN

C

8

Name of the location that started the session.

IDNET

C

8

Network ID of the node that is the destination of the session.

IDCPN

C

8

Control-point name of the node that is the destination of the session.
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Table D-3 (Page 2 of 3). Fields for Intermediate Session Data
Field Name

Type

Length

IDNETL

C

8

Description
Network ID associated with the location that is the destination of the
session.

IDLOCN

C

8

Name of the location that is the destination of the session.

IRSV2

C

19

Reserved.

IPCTLN

C

10

Name of controller description associated with the primary session stage
(that is, the controller representing the next closest node to the Primary
Logical Unit).

IPPQUE

B

4

Size of the pacing queue associated with the primary session stage.

IPSPTP

C

9

Send pacing type for the primary session stage:
*NONE

None

*FIXED

Fixed

*ADAPTIVE Adaptive
IPRPTP

C

9

Receive pacing type for the primary session stage:
*NONE

None

*FIXED

Fixed

*ADAPTIVE Adaptive
IPSNWS

B

4

Next send window size for the primary session stage.

IPRNWS

B

4

Next receive window size for the primary session stage.

IPRSPC

B

4

Residual send window pacing count for the primary session stage.

IPRRPC

B

4

Residual receive window pacing count for the primary session stage.

IRSV3

C

26

Reserved.

IPPIUS

C

15

Last path information unit (PIU) sent on the primary session stage.

IRSV4

C

16

Reserved.

IPSRUL

B

9

Length of last request unit (RU) sent on the primary session stage.

IPPSDT

C

13

Date and time that last PIU on the primary session stage was sent.

IPPIUR

C

15

Last PIU received on the primary session stage.

IRSV5

C

16

Reserved.

IPRRUL

B

9

Length of last RU received on the primary session stage.

IPPRDT

C

13

Date and time that last PIU on the primary session stage was received.

ISCTLN

C

10

Name of controller description associated with the secondary session
stage (that is, the controller representing the next closest node to the secondary logical unit).

ISPQUE

B

4

Size of the pacing queue associated with the secondary session stage.

ISSPTP

C

9

Send pacing type for the secondary session stage:
*NONE

None

*FIXED

Fixed

*ADAPTIVE Adaptive
ISRPTP

C

9

Receive pacing type for the secondary session stage:
*NONE

None

*FIXED

Fixed

*ADAPTIVE Adaptive
ISSNWS

B

4

Next send window size for the secondary session stage.

ISRNWS

B

4

Next receive window size for the secondary session stage.

ISRSPC

B

4

Residual send window pacing count for the secondary session stage.

ISRRPC

B

4

Residual receive window pacing count for the secondary session stage.
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Table D-3 (Page 3 of 3). Fields for Intermediate Session Data
Field Name

Type

Length

IRSV6

C

26

Description
Reserved.

ISPIUS

C

15

Last PIU sent on the secondary session stage.

IRSV7

C

16

Reserved.

ISSRUL

B

9

Length of last RU sent on the secondary session stage.

ISPSDT

C

13

Date and time that last PIU on the secondary session stage was sent.

ISPIUR

C

15

Last PIU received on the secondary session stage.

IRSV8

C

16

Reserved.

ISRRUL

B

9

Length of last Request Unit (RU) received on the secondary session stage.

ISPRDT

C

13

Date and time that last PIU on the secondary session stage was received.

The record format is QLSEND. The fields in the record endpoint session data record are shown in Table D-4.

End-Point Session Data Record Format
The output file produced for end-point session data has one
record for each session.
Note: The fields containing PIU and pacing data are set
only if the session is active, or it if is one of the last
five abnormally ended (failed) sessions.
Table D-4 (Page 1 of 4). Fields for End-Point Session Data
Field Name
ECENT

Type

Length

C

1

Description
Century the data was retrieved and placed in the output file:
0

20th century

1

21st century

EDATE

C

6

Date the data was retrieved and placed in the output file.

ETIME

C

6

Time the data was retrieved and placed in the output file.

ESYSNM

C

8

Name of the system where the DSPAPPNINF command was run to create
this output file.

ELNET

C

8

Network ID of local node.

ELCPNM

C

8

Control-point name of local node.

EJOB

C

10

Name portion of job name associated with this session.

EUSER

C

10

User portion of job name associated with this session.

ENBR

C

6

Number portion of job name associated with this session.

EPCID

C

8

Procedure correlator ID that identifies the session.

EPNET

C

8

Network ID of node that created the PCID.

EPCPNM

C

8

Control-point name of node that created the PCID.

EMODE

C

8

Name of mode description associated with this session.

ESTAT

C

1

Status of session:
A

Active

E

Ended

B

Failed (abnormally ended)

EBINDL

B

4

Length of BIND command that activated this session (maximum length of
BIND is 512 bytes).

EBIND

C

512

BIND command that activated this session.

ERSVA

C

28

Reserved.

EPIUN

B

3

Number of PIUs in PIU list (0-10).

EWPIU1

C

15

PIU 1.
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Table D-4 (Page 2 of 4). Fields for End-Point Session Data
Field Name

Type

Length

ERSV1

C

15

Description
Reserved.

EWDIR1

C

1

Indicates whether PIU 1 was sent or received:
S

Sent

R

Received.

EWRUL1

B

9

Length of RU associated with PIU 1.

EWDT1

C

13

Date and time that PIU 1 was sent or received.

EWPIU2

C

15

PIU 2.

ERSV2

C

15

Reserved.

EWDIR2

C

1

Indicates whether PIU 2 was sent or received:
S

Sent

R

Received

EWRUL2

B

9

Length of RU associated with PIU 2.

EWDT2

C

13

Date and time that PIU 2 was sent or received.

EWPIU3

C

15

PIU 3.

ERSV3

C

15

Reserved.

EWDIR3

C

1

Indicates whether PIU 3 was sent or received:
S

Sent

R

Received

EWRUL3

B

9

Length of RU associated with PIU 3.

EWDT3

C

13

Date and time that PIU 3 was sent or received.

EWPIU4

C

15

PIU 4.

ERSV4

C

15

Reserved.

EWDIR4

C

1

Indicates whether PIU 4 was sent or received:
S

Sent

R

Received

EWRUL4

B

9

Length of RU associated with PIU 4.

EWDT4

C

13

Date and time that PIU 4 was sent or received.

EWPIU5

C

15

PIU 5.

ERSV5

C

15

Reserved.

EWDIR5

C

1

Indicates whether PIU 5 was sent or received:
S

Sent

R

Received

EWRUL5

B

9

Length of RU associated with PIU 5.

EWDT5

C

13

Date and time that PIU 5 was sent or received.

EWPIU6

C

15

PIU 6.

ERSV6

C

15

Reserved.

EWDIR6

C

1

Indicates whether PIU 6 was sent or received:
S

Sent

R

Received

EWRUL6

B

9

Length of RU associated with PIU 6.

EWDT6

C

13

Date and time that PIU 6 was sent or received.

EWPIU7

C

15

PIU 7.

ERSV7

C

15

Reserved.
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Table D-4 (Page 3 of 4). Fields for End-Point Session Data
Field Name
EWDIR7

Type

Length

C

1

Description
Indicates whether PIU 7 was sent or received:
S

Sent

R

Received

EWRUL7

B

9

Length of RU associated with PIU 7.

EWDT7

C

13

Date and time that PIU 7 was sent or received.

EWPIU8

C

15

PIU 8.

ERSV8

C

15

Reserved.

EWDIR8

C

1

Indicates whether PIU 8 was sent or received:
S

Sent

R

Received

EWRUL8

B

9

Length of RU associated with PIU 8.

EWDT8

C

13

Date and time that PIU 8 was sent or received.

EWPIU9

C

15

PIU 9.

ERSV9

C

15

Reserved.

EWDIR9

C

1

Indicates whether PIU 9 was sent or received:
S

Sent

R

Received

EWRUL9

B

9

Length of RU associated with PIU 9.

EWDT9

C

13

Date and time that PIU 9 was sent or received.

EWPIU0

C

15

PIU 10.

ERSV0

C

15

Reserved.

EWDIR0

C

1

Indicates whether PIU 10 was sent or received:
S

Sent

R

Received

EWRUL0

B

9

Length of RU associated with PIU 10.

EWDT0

C

13

Date and time that PIU 10 was sent or received.

ESPIU

C

15

Last expedited PIU sent on this session.

ERSVS

C

15

Reserved.

ESDIR

C

1

Specifies S to indicate that this PIU was sent.

ESRUL

B

9

Length of RU associated with the last expedited PIU sent.

ESDT

C

13

Date and time that the last expedited PIU was sent.

ERPIU

C

15

Last expedited PIU received on this session.

ERSVR

C

15

Reserved.

ERDIR

C

1

Specifies R to indicate that this PIU was received.

ERRUL

B

9

Length of RU associated with the last expedited PIU received.

ERDT

C

13

Date and time that the last expedited PIU was received.

ESENSE

C

4

Sense code associated with an UNBIND command or a negative response
to a BIND command. This field is only set for failed sessions that abnormally ended because of an UNBIND command or a negative response to a
BIND command.

EUBL

B

4

Length of UNBIND command. This field is only set for failed sessions that
abnormally ended because of an UNBIND command.

EUBIND

C

90

UNBIND command. This field is only set for failed sessions that abnormally
ended because of an UNBIND command.

ERSVB

C

16

Reserved.
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Table D-4 (Page 4 of 4). Fields for End-Point Session Data
Field Name
EPACT

Type

Length

Description

C

9

Pacing type:
*NONE

None

*FIXED

Fixed

*ADAPTIVE Adaptive
EPACQ

B

4

Pacing queue size.

ESWIN

B

4

Next send window size.

ERWIN

B

4

Next receive window size.

ESRES

B

4

Residual send pacing count.

ERRES

B

4

Residual receive pacing count.

ESSDT

C

13

Date and time that the session was started.

ESEDT

C

13

Date and time that the session ended. This field is not set if the session is
active.
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Appendix E. Conversions
Converting Hexadecimal to Decimal

256 + 24ð + 1ð = 5ð6

You can use Table E-1 to convert a decimal number to a
hexadecimal number, or to convert a hexadecimal number to
a decimal number. Examples of how to use the table are
included.

Table E-2. Hexadecimal to Decimal Conversion Example
Position 4
Decimal

Position 3

Hex

0

Decimal Hex

0

256

1

Position 2
Decimal Hex
240

F

Position 1
Decimal Hex
10

A

Table E-1. Decimal and Hexadecimal Conversion
Position 4
Decimal
0
4096
8192
12288
16384
20480
24576
28672
32768
36864
40960
45056
49152
53248
57344
61440

Position 3

Hex
0
1
2
3
4
5
6
7
8
9
A
B
C
D
E
F

Decimal Hex
0
256
512
768
1024
1280
1536
1792
2048
2304
2560
2816
3072
3328
3584
3840

0
1
2
3
4
5
6
7
8
9
A
B
C
D
E
F

Position 2
Decimal Hex
0
16
32
48
64
80
96
112
128
144
160
176
192
208
224
240

0
1
2
3
4
5
6
7
8
9
A
B
C
D
E
F

Position 1
Decimal Hex
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

0
1
2
3
4
5
6
7
8
9
A
B
C
D
E
F

Hexadecimal to Decimal Example
To find the decimal value of hex 1FA, you would find that:
1. In position 3, hex 1 equals decimal 256
2. In position 2, hex F equals decimal 240
3. In position 1, hex A equals decimal 10
By adding these three decimal numbers together, you have
the decimal value of hex 1FA.
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Decimal to Hexadecimal Example
To find the hexadecimal value of decimal 538, you would find
that:
1. The next lower decimal number in the table is 512 in
position 3. This is equal to hex 2.
2. Then subtract 512 from 538 and use the difference to
find the next hexadecimal value.
538 - 512 = 26
3. The next lower number in the table from 26 is 16 in position 2. This is equal to hex 1.
4. Then subtract 16 from 26 and use the difference to find
the next hexadecimal value.
26 - 16 = 1ð
5. The remaining 10 is found in position 1 of the table. This
is equal to hex A.
You then combine the positions of the hexadecimal values.
Thus, decimal 538 equals hex 21A.
Table E-3. Decimal to Hexadecimal Conversion Example
Position 4
Decimal
0

Position 3

Hex
0

Decimal Hex
512

2

Position 2
Decimal Hex
16

1

Position 1
Decimal Hex
10

A

E-1

E-2

APPN Support V4R2

Appendix F. APPN Error Log Data
This appendix defines the APPN session setup data supplied
when an error log is issued for a start pass-through failure
that results in message CPF8933 being issued to the user's
work station. This appendix should be used for error log
entries with the reference codes 7100 and 7101.
This appendix is for advanced support personnel attempting
to determine why a pass-through attempt failed.
Note: Use the Work with Problem (WRKPRB) command for
error log entries with the reference code 7102.

Standard APPN Diagnostic Data
Table F-1 defines the format of APPN error log entries. The
information available in the error log depends on how far the
session initiation attempt had proceeded when the failure or
time-out occurred.
The APPN error log data begins at offset X'2A7' within the
error log entry.

Table F-1 (Page 1 of 3). APPN Error Log Data
Byte

Bit

Content
Session Setup Control Information

0-3

Length of entire APPN error log structure

4-15

Reserved

16-17

Reserved

18-19

Time out session setup state (available if session failed due to time-out)

1A-21

Reserved

22

Flag bits
0

Local system node type (0 = end node and 1 = network node)

1

Session setup request should no longer be tracked

2

A final session state has been reached

3-7

Reserved
Pre-search Phase Data

23

Pre-search phase data measurements
0
1-7

Pre-search phase data is valid to look at because some of the fields have been filled in
Reserved

24-2B

Local location name

2C-33

Remote location name

34-3B

Remote network identifier

3C-43

Mode name

44-4D

Device description name

4E-57

Controller description name

58-71

PCID (procedure correlation identifier)

72-79

Class-of-service name
Common Information During Search Phase

7A

Common information during search phase
0

Common information data is valid to look at because some of the fields have been filled in

1

Wildcard entry was used to satisfy search

2-7

Reserved

7B-82

Network identifier for the destination node

83-8A

Control-point name for the destination node

8B-92

Network identifier for the network node server of the destination node

93-9A

Control-point name for the network node server of the destination node
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Table F-1 (Page 2 of 3). APPN Error Log Data
Byte

Bit

Content

9B-9E

Reserved

9F-A6

The network identifier of the remote location that was found using the *ANY directory entry

A7-AE

The control-point name of the remote location that was found using the *ANY directory entry

AF-B6

The network identifier of the network node server of the remote location that was found using the
*ANY directory entry

B7-BE

The control-point name of the network node server of the remote location that was found using the
*ANY directory entry

BF

Directory search summary information - end node

Directory Search Summary Information - End Node

0

End node search information is valid to look at because some of the fields have been filled in

1

Search type (0 = local only search and 1 = distributed search)

2

Real indicator supplied by the network node server

3

Default indicator supplied by the network node server - note that the real and default serversupplied indicators are mutually exclusive

4-7
C0-C7

Reserved
Network identifier of the network node server for the local system

C8-CF

Control-point name of the network node server for the local system
Directory Search Summary Information - Network Node

D0

Network node directory steps processed indicators

D1

0

Network node search information is valid to look at because some of the fields have been filled in

1

Query topology database for a network node control-point name

2

Location found in local directory database

3

One hop search sent to an attached end node

4

Route selection attempted for a directed search to a network node

5

Directed search sent to network node

6

Reserved

7

Reserved

0

Domain broadcast sent

1

Broadcast search sent

2

Reserved

3

Reserved

4-7

Reserved

D2-D9

Directed search target network identifier

DA-E1

Directed search target control-point name

E2-E9

Reserved

EA-F1

Reserved

F2-F9

Reserved

FA-101

Reserved
Switched Link Activation

102

0
1-7

Link activation data is valid to look at because some of the fields have been filled in
Reserved

103-10A

First hop of the route network identifier (real node)

10B-112

First hop of the route control-point name (real node)

113-11A

First hop of the route network identifier (virtual node)
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Table F-1 (Page 3 of 3). APPN Error Log Data
Byte

Bit

Content

11B-122

First hop of the route control-point name (virtual node)

123

Transmission group number for first hop of route

124-12D

Line description name

12E-131

Reserved

132-133

Reason code for error

134-137

Sense code returned

138-15D

Past session setup states

15E-15F

Current session setup state

160-17F

Reserved

180

Variable data area (see “ Optional APPN Diagnostic Data” on page F-6)

Generic Session Setup Information

Note: 0=false and 1=true on the bit fields, unless otherwise specified.

APPN Session Setup States
The following section presents the possible session setup
states for APPN while it processes a session initiation
request. One of these values always resides in the current
session setup state. See bytes 15E-15F in figure Figure F-1
on page F-11.
Table F-2 (Page 1 of 4). APPN Session Setup States
State

Reason

1000

Session setup complete. An existing session will be used; therefore, APPN control point functions will not be called.

1015

Session setup request has failed. Refer to sense code for details.

1020

Session setup rejected. The local location name chosen is not defined in either the network attributes or as a local location
list entry.

1025

Session setup rejected. Mode name specified is not defined on the system.

1030

Session setup request has been sent by location manager to resource manager to obtain a device.

1032

Session setup request cannot be satisfied with a non-APPN device or with an existing APPN session. The APPN control
point has been called to establish a new session.

1035

Session setup has been pended because of a previous request that is waiting for the request transmission group vectors
processing to complete.

1040

Session setup has been pended because of a previous request that is still waiting for the route selection phase (request
single hop route - end node) to complete.

1050

Session setup has been pended because of a previous request that is still waiting for the route selection phase (request
route - network node) to complete.

1060

Session setup has been pended because of a previous request that is still waiting for the switched link activation phase to
complete.

1070

Session setup has been pended because of a previous request that is still waiting for the location search phase to complete.

1080

A request transmission group vectors request is outstanding to topology routing services component.

1082

A request transmission group vectors request is being processed by topology routing services component.

1084

The request transmission group vectors response was returned by the topology routing services component.

1086

The request transmission group vectors request has been received by session services.

1090

Location search phase request is outstanding, but has not yet been received by the local system's directory services function.
End Node Location Search Phase (2000 - 2999) States
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Table F-2 (Page 2 of 4). APPN Session Setup States
State

Reason

2000

The local system's directory services has received the search request and has begun its processing.

2010

There is a one hop search request outstanding to the local system's network node server.

2020

Location search processing has been completed by the local system's directory services.

2025

Session services has received the locate message response from directory services.

2030

Location search phase has failed. The owning control point for the remote location could not be determined during the
search phase. In this case, the search was forwarded to our network node server and the location could not be found.

2040

Location search phase has failed. The owning control point for the remote location could not be determined during the
search phase. In this case, the search was not sent out of the local system because of no network node server, and there
was no network node that the local system could simply forward the bind to.

2050

Location search phase has failed. The network node server has sent an SNA negative response indicating that the route
selection control vector (RSCV) required is larger than 255 bytes.

2060

Location search phase has failed. The network node server has sent an SNA negative response indicating that the class-ofservice is not valid.

2070

Location search phase has failed. The network node server has sent an SNA negative response indicating a route-notavailable condition.
Network Node Location Search Phase (3000 - 3999) States

3000

The local system's directory services has received the search request and has begun its processing.

3010

Query control-point name outstanding. A request to determine if the remote location is the name of a network node control
point in the topology database is outstanding.

3012

Query control-point name request is being processed by topology routing services.

3014

Query control-point name response has been sent by topology routing services.

3016

Query control-point name response has been received by directory services.

3020

One hop search request is outstanding to an attached end node.

3030

A request for a route is outstanding to topology routing services so that a directed search can be sent to another network
node.

3032

Request route for directed search is being processed by topology routing services.

3034

Request route response for directed search has been sent by topology routing services.

3036

Request route response for directed search received by directory services.

3040

A directed search request is outstanding to another network node.

3050

A request for a route is outstanding to topology routing services for a remote search.

3052

Request route for a remote search is being processed by topology routing services.

3054

Request route response for a remote search has been sent by topology routing services.

3056

Request route response for a remote search was received by directory services.

3060

A routed search request is outstanding to a network node.

3070

A domain broadcast is currently being run. This involves querying attached end nodes or network nodes in another network
to determine if the location is known by that system.

3080

A broadcast search is outstanding to one or more directly attached network nodes (this could involve attached network
nodes that have access to multiple networks).

3090

A request for a route is outstanding to topology routing services to determine if a node that can access multiple networks
exists so that it can determine where the remote location exists.

3092

Request route for a node that can access multiple networks is being processed by topology routing services.

3094

Request route response for a node that can access multiple networks has been sent by topology routing services.

3096

Request route response for a node that can access multiple networks was received by directory services.

3100

A search request is outstanding to a node that can access multiple networks.

3110

A request is outstanding to the session services component in order to perform functions necessary to send searches into a
different APPN network.

3120

The location search phase has completed and a response has been returned by directory services.
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Table F-2 (Page 3 of 4). APPN Session Setup States
State

Reason

3125

The location search phase has completed and the response has been received by session services.

3130

The location search phase has failed.

4000

A request for a single hop route is outstanding to the topology routing services component.

4002

The request for a single hop route is being processed by topology routing services.

4004

The request single hop route response has been returned by topology routing services.

4006

The request single hop route response has been received by session services.

4010

A request single hop route failure has occurred.

4030

A request for a route is outstanding to the topology routing services component.

4032

The request for a route is being processed by topology routing services.

4034

The request route response has been returned by topology routing services.

4036

The request route response has been received by session services.

4040

The request for a route has failed. The class-of-service name being used is not defined on the local system.

4050

The request for a route has failed. The route selection control vector required to satisfy the end-to-end route is larger than
the architected limit (255 bytes).

4060

The request for a route has failed. Route-not-available condition has been detected. No destination network nodes or virtual
nodes are available for intermediate routing.

4062

The request for a route has failed. Route-not-available condition has been detected. A route that satisfies the user class-ofservice but which uses inactive transmission groups does exist.

4064

The request for a route has failed. Route-not-available condition has been detected. A route that has active transmission
groups but which does not meet the class-of-service requirements does exist.

4066

The request for a route has failed. Route-not-available condition has been detected. A route that has active transmission
groups but which does not meet the class-of-service requirements does exist. A route that satisfies the user class-of-service
but which uses inactive transmission groups also exists.

4068

The request for a route has failed. Route-not-available condition has been detected. Destination intermediate routing nodes
exist, but no route of any type can be calculated.

4080

Session setup failure. The controller description that represents the first hop of the route is unknown by the local system.

Route Selection Phase (4000 - 4999) States

Switched Link Activation Phase (5000 - 5199) States

|

5000

The request to activate the switched link is currently outstanding from session services.

5005

Configuration services has begun processing the activate route request but has not yet completed its processing.

5010

The activate route has completed, but some failure has occurred. Details are based on sense code.

5020

The request to activate the switched link has been pended. A controller description is being created or varied on for establishing a link using the connection network.

5030

The request to activate the switched link has been pended. The controller is not allowed to make a connection in this state.
The probable cause is a message outstanding for this controller description.

5040

The request to activate the switched link has been pended. Configuration services is waiting for the operating system to
issue the command to activate the switched connection.

5050

The request to activate the switched link has been pended. The attempt to select an eligible line description for this request
has failed. The probable cause is a message that is outstanding requiring operator intervention.

5070

The request to activate the switched link has been pended. The system is currently in the process of establishing an outgoing connection.

5080

The request to activate the switched link has been pended. The outgoing connection has been made, but the exchange
identification phase is in progress.

5090

The request to activate the switched link has been pended. The outgoing connection or exchange identification phase has
failed. The system is waiting for the operator to respond to a message.

5100

The switched link activation has completed successfully.

5110

The session services component has received its response to its switched link activation request.
Non-Switched Link Activation Phase (5200 - 5299) States
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Table F-2 (Page 4 of 4). APPN Session Setup States
State

| 5200

Reason
Session services is waiting for configuration services to complete the non-switched link activation.

5210

The non-switched link activation phase has completed successfully.

5300

A request to determine whether a session should be carried over an RTP connection is outstanding.

HPR Route Setup Phase (5300 - 5399) States

| 5310

The request to determine if an RTP connection should be used for the session has detected an error.

| 5315

An HPR Route Setup request is outstanding.

| 5320

The HPR Route Setup request was returned with a good completion.

| 5325

The HPR Route Setup request has failed.

| 5330

The HPR Route Setup phase has completed successfully.

|

APPN Virtual Controller Selection Phase (5400 - 5499) States

| 5400

The request is outstanding to the virtual controller manager component to find the APPN virtual controller description.

| 5490

The request to find the APPN virtual controller description has failed.

| 5495

The request to find the APPN virtual controller description has completed successfully.
Device Selection Phase (6000 - 6999)

6000

A request is outstanding to the T2 station input/output manager (IOM) task to select a device.

6005

The T2 station input/output manager (IOM) task has begun processing the get device request.

6010

Device selection pended. The device was found, but it is in the process of being automatically varied on.

6020

Device selection pended. No device was found; therefore, a new device is in the process of being created and varied on.

6025

Device selection request pended. A dynamic device creation or vary on is already in progress for a previous get device
request or for a received bind request.

6030

The device selection has failed. Refer to the sense data returned for an explanation of this failure.

6040

The device selection phase was completed successfully by the T2 station input/output manager (IOM) task.

6045

The device selection response was received by session manager.

6050

APPN session manager processing is complete.

6060

The session setup has completed successfully.

area element (similar to the way that control vectors are
structured).

Optional APPN Diagnostic Data
The optional APPN diagnostic data is presented in a format
similar to the format of a control vector. This data is located
after the standard APPN diagnostic data. More than one type
of variable data can be present. The type of optional data
contained in the error log depends on the current session
setup state at the time the error or time-out occurred. This
data begins at offset X'0312' from the start of the error log
entry.
Header information exists at the beginning of each variable
data element to provide the length and key value of the data

Search-Sent Elements
This structure defines a search-sent information element.
Multiple elements may be supplied. The header information
length is used to determine the length of a single element. At
times, only specific search types and search results are supplied. These are performed for the session setup state
domain broadcast (3070) and broadcast search outstanding
(3080). At other times, all the searches sent and their results
are supplied in the search failure (3130) session setup state.

Table F-3 (Page 1 of 2). Search-Sent Information Elements
Byte

Hex Value

Content
Header Information for Variable Data

0

Length of this type of variable data

2

X'01'

Key value for a search-sent element
Variable Data

3
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Table F-3 (Page 2 of 2). Search-Sent Information Elements
Byte

Hex Value

Content

0B

Control-point name of the system searched

13

Search type
X'00'

No search sent

X'01'

Search type is single hop

X'02'

Search type is directed to a network node control point

X'03'

Domain broadcast

X'04'

Network broadcast

X'05'

Directed for remote search

X'06'
14

Directed to a node that can access multiple networks
Node type

X'01'

End node

X'02'

Network node

X'03'

Control point resides in a network with a different network identifier

15

Search results
X'00'

Search response not received

X'01'

Positive explicit response

X'02'

Positive *ANY response

X'03'
16

Negative response
Sense code

Regular Route Selection Control Vector
(RSCV) 46

APPN network that a session is to take or has taken. The
RSCV is sent and received by APPN nodes, but not by LEN
nodes.

The regular structure is used for an RSCV consisting of
X'46' control vectors. It is used in BIND processing.
The route selection control vector (RSCV) is carried in BIND,
RSP(BIND), and other RUs to describe the path through an
Table F-4. Routing Information RSCV 46
Byte

Hex Value

Content
Header Information for Variable Data

0
2

Length of this type of variable data
X'02'

Key value for routing information (RSCV 46) variable data
Variable Data

3

RSCV length

4

RSCV key = X'2B'

5

Maximum hop count: the binary number of the transmission group descriptor or network name.

6

Current hop count: the binary index number of the last transmission group descriptor control
vector.

7-n

Control vectors
X'46'

Transmission group descriptor control vector: one for each transmission group on the session path
(present when the RSCV is carried on a BIND or RSP(BIND)).
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Regular Route Selection Control Vector
(RSCV) 0E
The regular structure is used for an RSCV consisting of
X'0E' control vectors. It is used in search processing.
This route selection control vector (RSCV) is carried in
search requests through an APPN network. The RSCV is
sent and received by APPN network nodes.
Table F-5. Routing Information RSCV 0E
Byte

Hex Value

Content
Header Information for Variable Data

0

Length of this type of variable data

2

X'03'

Key value for routing information (RSCV OE) variable data
Variable Data

3

RSCV length

4

RSCV key = X'2B'

5

Maximum hop count: the binary number of the transmission group descriptor or network name.

6

Current hop count: the binary index number of the last transmission group descriptor control
vector.

7-n

Control vectors
X'0E'

Control-point name control vector: one for each control point on the search path

Single Hop Route Failure Element
This structure consists of the partner node for the single-hoproute request and an array of 255 entries representing the
status of particular transmission groups. The single hop route
element explains why the entries could not be used.
Table F-6. Single Hop Route Information
Byte

Bits

Content
Header Information for Variable Data

0

Length of this type of variable data

2

X'04'

Key value for routing information variable data
Variable Data

3

Network identifier of the partner node

B

Control-point name of partner node

13

The 255 entries (1 byte each) that represent the state of the transmission group
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X'00'

Transmission group number not defined

X'01'

Transmission group is active but does not have the correct class-of-service characteristics

X'02'

Transmission group is inactive but does have correct class-of-service characteristics

X'03'

Transmission group is inactive and does not have correct class-of-service characteristics

mine when all elements have been processed. This
information may be available for state 4060.

Ineligible Destination Network Nodes
Elements
This structure specifies the reason why a particular transmission group returned by an end node is ineligible for providing access to the APPN network.
Note: There may be multiple elements supplied. The
header information length should be used to deterTable F-7. No Destination Network Nodes Eligible Information
Byte

Hex Value

Content
Header Information for Variable Data

0
2

Length of this type of variable data
X'05'

Key value for routing information variable data
Variable Data

3

Network identifier of the ineligible destination network node

B

Control-point name of the ineligible destination network node

13

Transmission group number of ineligible destination node

14

Reason why transmission group is ineligible
X'00'

Transmission group number not defined

X'01'

Transmission group is active but does not have the correct class-of-service characteristics

X'02'

Transmission group is inactive but does have correct class-of-service characteristics

X'03'

Transmission group is inactive and does not have correct class-of-service characteristics

Destination Node List
This structure contains a single network qualified control
point name that represents one of the possible destinations
(network nodes or virtual nodes) that could not be reached
during route selection.

mine when all elements have been processed. This
information may be available for states 4062, 4064,
4066, and 4068.

Note: There may be multiple elements supplied. The
header information length should be used to deterTable F-8. Destination Node List
Byte

Hex Value

Content
Header Information for Variable Data

0
2

Length of this type of variable data
X'06'

Key value for routing information variable data
Variable Data

3

Network identifier of the destination node

B

Control-point name of destination node

13

Node type
X'02'

Network node

X'04'

Virtual node
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User Class-of-Service with Inactive
Transmission Groups RSCV
This structure is used to represent an RSCV that allows inactive transmission groups and has the same class-of-service
characteristics as the class-of-service given by the user.

RSP(BIND), and other RUs to describe the path through an
APPN network that a session is to take or has taken. The
RSCV is sent and received by APPN nodes, but not by LEN
nodes.

The route selection control vector (RSCV) is carried in BIND,
Table F-9. User Class-of-Service with Inactive Transmission Groups
Byte

Hex Value

Content
Header Information for Variable Data

0
2

Length of this type of variable data
X'07'

Key value for routing information variable data
Variable Data

3-4

RSCV length

5

RSCV key = X'2B'

6

Maximum hop count: the binary number of the transmission group descriptor or network name

7

Current hop count: the binary index number of transmission group the last descriptor control vector

8-n

Control vectors
X'46'

Transmission group descriptor control vector: one for each transmission group on the session path

X'47'

Transmission group characteristics of control vector: one for each transmission group on the
session path (present when the RSCV is carried on a BIND or RSP(BIND))

Any Class-of-Service with Active
Transmission Groups RSCV
This structure is used to represent an RSCV that allows
active transmission groups but allows any class-of-service
characteristics to be considered acceptable.

RSP(BIND), and other RUs to describe the path through an
APPN network that a session is to take or has taken. The
RSCV is sent and received by APPN nodes, but not by LEN
nodes.

The route selection control vector (RSCV) is carried in BIND,
Table F-10. User Class-of-Service with Active Transmission Groups
Byte

Hex Value

Content
Header Information for Variable Data

0
2

Length of this type of variable data
X'08'

Key value for routing information variable data
Variable Data

3-4

RSCV length

5

RSCV key = X'2B'

6

Maximum hop count: the binary number of the transmission group descriptor or network name

7

Current hop count: the binary index number of the last transmission group descriptor control vector

8-n
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Control vectors
X'46'

Transmission group descriptor control vector: one for each transmission group on the session path

X'47'

Transmission group characteristics control vector: one for each transmission group on the session
path (present when the RSCV is carried on a BIND or RSP(BIND))
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Example of Error Log Data
Figure F-1 on page F-11 is an example of the hexadecimal
data put into an error log entry for a session initiation
(STRPASTHR) failure. The error log data is comprised of
three parts: the error log header, the standard APPN diagnostic data, and the optional APPN diagnostic data.

Use this example to assist you the next time you look at an
error log entry to help you interpret the hexadecimal data that
you find in an APPN communications failure error log entry.

1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
OFFSET ð 1 2 3 4 5 6 7
8 9 A B C D E F
ð 1 2 3 4 5 6 7
8 9 A B C D E F
--------------------------------------------------------------------------------------------------------------------ðððð ð1B6ðððð ðððððððð ðððððððð \ BLANK
......................\
ðððððððð ðððððððð ðððððððð 714C22FB 8F4ððð69 Að8ðE2E8 E2F1F4F1 4ð4ðD1E4 \................. ....SYS141 JU\
D5D2C64ð 4ð4ðD9D7 C34ð4ð4ð 4ð4ðC2D3 C1D5D24ð 4ð4ððððð ðððððððð ðððððððð \NKF
RPC
BLANK
..........\
APPN ðððððððð ðððððððð ððððC763 ð8B7Dð61 9ðF4ðDC1 D7D7D54B D9C3C8C1 E2F1F4F1 \..........G......4.APPN.RCHAS141\
Error 4ð4ð4ð4ð 7BC3D6D5 D5C5C3E3 8ððððððð ðððððððð ðððððððð ðððððððð ðððððððð \
#CONNECT....................\
Log
ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð \............... ................\
Data ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð \................................\
ððððC26ð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð \...B............................\
ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð \................................\
ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð ðððððððð \................................\
ðððððððð ððððð84ð ððð7ðððð ðððððððð ðððððððð ðððð1ð3ð 1ð321ð9ð 3ððð3ð1ð \................................\
3ð123ð14 3ð163ð5ð 3ð523ð54 3ð56312ð 313ððððð ðððððððð ðððððððð ðððððððð \................................\
ðððððððð ðððððððð ðððððððð ðððððððð ðððððð1B ð1C1D7D7 D54ð4ð4ð 4ðD9C3C8 \.....................APPN
RCH\
C1E2F1F4 Fðð4ð2ð3 ð84ðððð7 ðððð1Bð1 D9D7C34ð 4ð4ð4ð4ð D9C3C8C1 E2F7F7F1 \AS14ð.... ......RPC
RCHAS771\
ð4ð3ð3ð8 4ðððð7ðð
\........
\
Figure F-1. Example of the entire APPN error log entry

Figure F-2 is an example of a network that could have generated this error log entry.

The origin system conducted a broadcast search in an
attempt to find location JUNKF. However, the search was not
conducted on RCHAS001 and neither RCHAS140 or
RCHAS771 could identify RCHAS001 as the system that
JUNKF resides on.

APPN
RCHAS140
Network Node

Origin

APPN
RCHAS141
Network Node

RMTLOCNAME(JUNKF) RMTNETID(RPC)). The attempt
failed and this is the error log record from the failure.

RPC
RCHAS771
Network Node

The search returned the sense code Resource not found
(ð84ðððð7). This message indicates that JUNKF does not
exist on these systems or any other connected system.
Because the connection between the origin system and
RCHAS001 is inactive, the remote location JUNKF could not
be found. For more information and a list of sense codes,
see Appendix A, “Sense Codes” on page A-1.
The following steps explains how this information was
determined:

Inactive
RPC
RCHAS001
Network Node
JUNKF
RV3S132-0

Figure F-2. A Network that Could Generate the Example Error Log
Entry

In this example, the origin system attempted to initiate a
session with system RCHAS001 (STRPASTHR

1. The current session state is at offset X'15E' in the
APPN error log data. The current session setup state
specified is X'3130', indicating that the location search
phase failed.
2. At offset X'2C' in the APPN error log data, the remote
location name is specified, JUNKF. The remote network
identifier is located at offset X'34'.
3. Offset X'D1' in the standard data area indicates that a
broadcast search was sent during the directory search
phase of the start pass-through attempt. The sense code
returned (08400007) is indicated at offset X'134'.
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4. The variable data area specifies two search-sent elements. One is located at offset X'180' and indicates
that a broadcast search was sent to APPN network node
RCHAS140. The other element, located at offset
X'19B', indicates that a broadcast search was sent to
RPC RCHAS771, a control point residing in another
network. The response from both systems was negative,

F-12
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which means that JUNKF is an unknown remote location
name to RCHAS140 and RCHAS771.
5. By knowing the systems that searches were sent to, a
system operator also knows which system a search was
not sent to and can infer that connectivity to RCHAS001
has been lost and must be re-established before JUNKF
can be found on future session initiation requests.

|

Appendix G. Communications Trace for HPR

| Additional fields are available on the Communications Trace
| for HPR to assist you in diagnosising errors.
|
|

 Network Layer Header (NHDR) Parameter
Descriptions

|
|
|
|
|

Transmission Priority Field (TPF) The sender sets the
Transmission priority field to the priority
associated with the RTP connection (that is,
to the transmission priority of the sessions
being carried over that RTP connection).

|
|
|
|

Time-Sensitive Packet Indicator (TSPI) The timesensitive packet indicator is set when an
NLP cannot tolerate excessive delays along
the path.

|
|
|
|
|

Slowdown 1 Congestion Indicator (S1CI) The Slowdown 1 Congestion Indicator may be
optionally set to on by any node along the
path when a congestion condition exists
along the path.

|
|
|
|
|

Slowdown 2 Congestion Indicator (S2CI) The Slowdown 2 Congestion Indicator may be
optionally set to on by any node along the
path when a congestion condition exists
along the path.

|
|
|
|

Automatic Network Routing Field (ABRF) The network
layer header itself is also of variable length
and depends on the length of the ANR
routing field.

|
|

 Rapid Transport Protocol Header (THDR) Parameter
Descriptions

|
|
|

Transport Connection Identifier (TCID) The TCID
identifies an RTP connection in an HPR
node, sometimes qualified by a CQF.

|
|
|

Connections Setup Indicator (SETUPI) Used to indicate that a connection setup segment is
presetn in the THDR.

|
|

Data Length Field (DLF) The exact number of bytes
carried in the Data field.

|
|
|
|
|
|
|
|
|

Byte Sequence Number (BSN) Each data byte is conceptually assigned a sequence number relative to the beginning of the data stream sent
over the RTP connection. The BSN field
carries the sequence number of the first
byte of the Data field. When the Data field is
empty (not present), this is the sequence
number of the first byte of the next nonempty Data field.

|
|

Start-of-Message Indicator (SOMI) Used by RTP for
segmenting and reassembly.

|
|

End-of-Message Indicator (EOMI) Used by RTP for
segmenting and reassembly.

 Copyright IBM Corp. 1997, 1998

|
|
|

Status Requested Indicator (SRI) Used to request a
status segment (acknowledgement) from the
endpoint of the RTP connection.

|
|

Respond ASAP Indicator (RASAPI) Used to request
that a status segment be sent immediately.

|
|
|
|
|

Retry Indicator (RETRYI) Used to indicate whether the
sender will support retransmission. In HPR,
the Retry indicator is always set to B'1' indicating that retransmission is supported for
all messages.

|
|

Last Message Indicator (LMI) Used to make the last
message on an RTP connection.

|
|
|
|
|
|

Connection Qualifier/Source Identifier (CQF) Field
Used to further identify the node and is used
during a nondisruptive path switch. The
optional segments in the RTP transport
header are used to carry control information
for the RTP connection and may include:

|
|
|
|
|
|
|

Status Segment (SSEG) The Status segment is used to
acknowledge data when a response is
requested, and it will be piggybacked with
user data, if there is any to send. It is also
sent as an unsolicited request for
retransmission of parts of the data stream
after a gap is detected in the data stream.

|
|
|

Connection Setup Segment (CSSEG) The Connection
Setup (CS) segment is used to activate an
RTP connection.

|
|
|
|

Connection Identifier Exchange ( CIE) Segment The
CIE is used during the RTP connection activation process to exchange a TCID between
RTP connection endpoints.

|
|
|
|
|

Switching Information (SISEG) Segment The
Switching Information segment is used to
send the route's forward and reverse path
information (ANR labels) to the other
endpoint during RTP connection activation.

|
|
|
|

Adaptive Rate-Based (ARBSEG) Segment The ARB
segment is used to exchange ARB control
information between the RTP connection
endpoints.

|
|
|
|
|
|

Connection Fault Segment (CFSEG) The Connection
Fault segment is used to send sense information to the partner endpoint of an RTP
connection when one endpoint detects a
protocol violation. Normally, this RTP connection will then be deactivated.

|
|
|

Client Out-of-Band (COB) Segment The COB segment
is used during the deactivation of RTP connection.
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HPR Communications Trace Example
COMMUNICATIONS TRACE
Title:
Trace Description . . . . . :
Configuration object . . . . :
Type . . . . . . . . . . . . :
Object protocol
Start date/Time
End date/Time .
Bytes collected
Buffer size . .

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

.
.
.
.
.

:
:
:
:
:

APING FAILURE
ð6/13/97
APING FAILURE
TRNLINE
1
1=Line, 2=Network Interface
3=Network server
TRN
ð6/11/97 14:59:49.698
ð6/11/97 15:ðð:26.823
291698
5
1=128K, 2=256K, 3=2M, 4=4M
5=6M, 6=8M, 7=16M, 8=32M
9=64M
3
1=Sent, 2=Received, 3=Both
N
Y=Yes, N=No

Data direction . . . . . . . :
Stop on buffer full . . . . :
Number of bytes to trace
Beginning bytes . . . . . :
\CALC
Value, \CALC
Ending bytes
. . . . . . :
\CALC
Value, \CALC
Select Trace Options:
--------------------Remote Controller . . . . . :
Name, \ALL
Remote MAC Address . . . . . :
Value, \ALL
Remote SAP . . . . . . . . . :
Value, \ALL
Local SAP . . . . . . . . . :
Value, \ALL
IP Identifier . . . . . . . :
Value, \ALL
Remote IP Address . . . . . :
Value, \ALL
Format Options:
--------------Controller name . . . . . . :
\ALL
\ALL, name
Data representation . . . . :
3
1=ASCII, 2=EBCDIC, 3=\CALC
Format SNA data only . . . . :
Y
Y=Yes, N=No
Format RR, RNR commands . . :
N
Y=Yes, N=No
Format TCP/IP data only . . :
N
Y=Yes, N=No
Format IPX data only
. . :
N
Y=Yes, N=No
Format UI data only . . . . :
N
Y=Yes, N=No
Format MAC or SMT data only :
N
Y=Yes, N=No
Format Broadcast data . . . :
Y
Y=Yes, N=No
Record Number . . . . Number of record in trace buffer (decimal)
S/R . . . . . . . . . S=Sent
R=Received
M=Modem Change
Controller name . . . Name of controller associated with record
Data Type . . . . . . EBCDIC data, ASCII data or Blank=Unknown
SNA Data . . . . . . NHDR, THDR, TH, RH and RU for record
NHDR . . . . . . . . Network Layer Header
THDR . . . . . . . . Rapid Transit Protocol Transport Header
TH . . . . . . . . . Transmission Header
RH . . . . . . . . . Request/Response Header
RU . . . . . . . . . Request/Response Unit
NHDR Parameter Descriptions:
TPF . . . . . . . . . Transmission Priority Field (LOW, MEDIUM,
HIGH, NETWORK)
TSPI . . . . . . . . Time Sensitive Packet Indicator
S1CI . . . . . . . . Slowdown 1 Congestion Indicator
S2CI . . . . . . . . Slowdown 2 Congestion Indicator
ANRF . . . . . . . . Automatic Network Routing Field
THDR Parameter Descriptions:
TCID . . . . . . . . Transport Connection Identifier
DLF . . . . . . . . . Data Length Field
BSN . . . . . . . . . Byte Sequence Number
SETUPI . . . . . . . Connection Setup Indicator
SOMI . . . . . . . . Start of Message Indicator
EOMI . . . . . . . . End of Message Indicator
SRI . . . . . . . . . Status Requested Indicator
RASAPI . . . . . . . Respond ASAP Indicator
RETRYI . . . . . . . Retry Indicator
LMI . . . . . . . . . Last Message Indicator
CQFI . . . . . . . . Connection Qualifier Field Indicator
OSI . . . . . . . . . Optional Segments Indicator
CQF
. . . . . . . . Connection Qualifier/Source Identifier Field
SSEG . . . . . . . . Status Segment
CSSEG . . . . . . . . Connection Setup Segment
CIESEG. . . . . . . . Connection Information Exchange Segment
SISEG . . . . . . . . Switching Information Segment
ARBSEG. . . . . . . . Adaptive Rate Based Segment
CFSEG . . . . . . . . Connection Fault Segment
COBSEG. . . . . . . . Client Out-Of-Band Segment

| Figure G-1 (Part 1 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
TH Parameter Descriptions:
FID . . . . . . . . . Format Identification
MPF . . . . . . . . . Mapping Field (segment of Basic Information
Unit (BIU) - ONLY, FIRST, MIDDLE, LAST)
OAF . . . . . . . . . Origination Address Field
DAF . . . . . . . . . Destination Address Field
SNF . . . . . . . . . Sequence Number Field
DCF . . . . . . . . . Data Count Field
LA . . . . . . . . . Local Address
ODAI . . . . . . . . OAF-DAF Assignor Indicator
EFI . . . . . . . . . Expedited Flow Indicator
LU . . . . . . . . . Logical Unit
SSCP . . . . . . . . System Services Control Point
PU . . . . . . . . . Physical Unit
SA . . . . . . . . . Session Address
RH Parameter Descriptions:
REQ . . . . . . . . Request
RSP . . . . . . . . Response
RH Category Descriptions:
NC . . . . . . . . Network Control
SC . . . . . . . . Session Control
DFC . . . . . . . Data Flow Control
NC . . . . . . . . Network Control
FMD . . . . . . . Function Management Data
FMH . . . . . . . Function Management Header
RH Indicators:
FI
. . . . . . . Format Indicator
SDI . . . . . . . Sense Data Included Indicator
BCI . . . . . . . Begin Chain Indicator
ECI . . . . . . . End Chain Indicator
DR1 . . . . . . . Definite Response 1 Indicator
LCCI . . . . . . . Length-Checked Compression Indicator
DR2 . . . . . . . Definite Response 2 Indicator
ERI . . . . . . . Exception Response Indicator
RTI . . . . . . . Response Type Indicator
QRI . . . . . . . Queued Response Indicator
EBI . . . . . . . End Bracket Indicator
CDI . . . . . . . Change Direction Indicator
PI
. . . . . . . Pacing Indicator
BBI . . . . . . . Begin Bracket Indicator
CSI . . . . . . . Code Selection Indicator
EDI . . . . . . . Enciphered Data Indicator
PDI . . . . . . . Padded Data Indicator
CEBI . . . . . . . Conditional End Bracket Indicator
RLWI . . . . . . . Request Larger Window Indicator

| Figure G-1 (Part 2 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------231
R
14:59:56.6ð813
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð7A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ððððð5ððð55ððð39B1Bðððððððððððððððð
233
S
14:59:56.6ð944
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ððððð5ððð55ððð39B1Bðððððððððððððððð
234
R
14:59:56.61285
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ðððððð55ðð5ðððð1CDð1ðððððððððððððððð
235
S
14:59:56.61395
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ðððððð55ðð5ðððð1CDð1ðððððððððððððððð
3ð9
R
14:59:58.4735ð
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð9ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ðððð198ð292ðððð454Cðððððððððððððððð
31ð
S
14:59:58.47464
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð9ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ðððð198ð292ðððð454Cðððððððððððððððð
312
R
14:59:58.48254
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð7A4ðð
THDR : TCID=ðððððððððððððð38 OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ððððð292ð198ððððð5B9ðððððððððððððððð
314
S
14:59:58.48375
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð38 OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ððððð292ð198ððððð5B9ðððððððððððððððð
613
R
15:ðð:1ð.ð3885
SYSNADNY
TH : FID=2, MPF=Only
ODAI=ð, DAF'=ð1, OAF'
RH : ('ðB9181'X) REQ FMD, FI, BCI, ECI, DR1, ERI,
RU Command . . : FMH- 5=11ð5ð2FFððð3Dðððððð422FðFðF3ðððððð
RU Data . . . : ðð4412CAð38ð8ð13 82ððF3D5C5E3E2D5 C14BD9C3C8C1E2C4
E3E2D5C14BD9C3C8 C1E2C4D5E8133Dðð F3D5C5E3E2D5C14B
ð426A4ðððð2112C5 ððððð1ððððððð84ð 4ð4ð4ð4ð4ð4ð4ððð
D5D5C5C3E3ðð3C12 C48ððððððððð1A6ð E823E3A1B5ðAF2E6
D9C3C8C1E2C4D5E8 ð382ðð162Bð1ð112 ðEF6D5C5E3E2D5C1
D4
615
S
15:ðð:1ð.ð4319
SYSNADNY
TH : FID=2, MPF=Only
ODAI=ð, DAF'=ð2, OAF'
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð1

| Figure G-1 (Part 3 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------616
S
15:ðð:1ð.ð4521
SYSNAD5M
TH : FID=2, MPF=Only
ODAI=1, DAF'=ð1, OAF'
RH : ('ðB9181'X) REQ FMD, FI, BCI, ECI, DR1, ERI,
RU Command . . : FMH- 5=11ð5ð2FFððð3Dðððððð422FðFðF3ðððððð
RU Data . . . : ðð4412CAð38ð8ð13 82ððF3D5C5E3E2D5 C14BD9C3C8C1E2C4
E3E2D5C14BD9C3C8 C1E2C4D5E8133Dðð F3D5C5E3E2D5C14B
ð426A4ðððð2112C5 ððððð1ððððððð84ð 4ð4ð4ð4ð4ð4ð4ððð
D5D5C5C3E3ðð3C12 C48ððððððððð1A6ð E823E3A1B5ðAF2E6
D9C3C8C1E2C4D5E8 ð382ðð162Bð1ð112 ðEF6D5C5E3E2D5C1
D4
619
R
15:ðð:1ð.ð6248
SYSNAD5M
TH : FID=2, MPF=Only
ODAI=1, DAF'=ð2, OAF'
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð1
622
R
15:ðð:1ð.ð7393
SYSNAD5M
TH : FID=2, MPF=Only
ODAI=ð, DAF'=ð1, OAF'
RH : ('ðB9181'X) REQ FMD, FI, BCI, ECI, DR1, ERI,
RU Command . . : FMH- 5=11ð5ð2FFððð3Dðððððð422FðFðF3ðððððð
RU Data . . . : ðð2612C44ððððððð ðð1A6ðE823E3A1B5 ðAF2E6ðFD5C5E3E2
C4D5E8ð382ðððð44 12CBð38ð8ð133Cðð F6D5C5E3E2D5C14B
133CððF4D5C5E3E2 D5C14BD9C3C8C1E2 C4F5D4133DððF3D5
C8C1E2C4F5D4ð426 A4ðððð4112C5ðððð ð1ððððððð84ð4ð4ð
46148ð15ðFD5C5E3 E2D5C14BD9C3C8C1 E2C4F3D4211647ðð
ððððððððððð14Cðð 8ð8ð8ð
624
S
15:ðð:1ð.ð7791
SYSNAD5M
TH : FID=2, MPF=Only
ODAI=ð, DAF'=ð2, OAF'
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð1
626
S
15:ðð:1ð.ð7996
SYSNADNY
TH : FID=2, MPF=Only
ODAI=1, DAF'=ð1, OAF'
RH : ('ðB9181'X) REQ FMD, FI, BCI, ECI, DR1, ERI,
RU Command . . : FMH- 5=11ð5ð2FFððð3Dðððððð422FðFðF3ðððððð
RU Data . . . : ðð2612C44ððððððð ðð1A6ðE823E3A1B5 ðAF2E6ðFD5C5E3E2
C4D5E8ð382ðððð44 12CBð38ð8ð133Cðð F6D5C5E3E2D5C14B
133CððF4D5C5E3E2 D5C14BD9C3C8C1E2 C4F5D4133DððF3D5
C8C1E2C4F5D4ð426 A4ðððð4112C5ðððð ð1ððððððð84ð4ð4ð
46148ð15ðFD5C5E3 E2D5C14BD9C3C8C1 E2C4F3D4211647ðð
ððððððððððð14Cðð 8ð8ð8ð
629
R
15:ðð:1ð.11971
SYSNADNY
TH : FID=2, MPF=Only
ODAI=1, DAF'=ð2, OAF'
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð1
631
R
15:ðð:1ð.13926
SYSNADNY
TH : FID=2, MPF=Only
ODAI=ð, DAF'=ðð, OAF'
RH : ('2Bðððð'X) REQ NC, FI, BCI, ECI
RU Command . . : NCRTESETUP
RU Data . . . : 1ððð8B12CEððð2ðð ðððððððððððððððð ðð12ðEF3D5C5E3E2
C4F5D4292Bð2ð116 46148ðð1ðFD5C5E3 E2D5C14BD9C3C8C1
8ð15ð8D9C3C8C1E2 C4F5D4211A6ðE823 E3A1B5ðAF2E7ðFD5
C8C1E2C4D5E8ðC2C ð1ð87BC3D6D5D5C5 C3E31A8ððððððððð
3E66ððððððððð667 ð4ðð8ðð5

| Figure G-1 (Part 4 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------633
S
15:ðð:1ð.14187
SYSNAD5M
TH : FID=2, MPF=Only
ODAI=ð, DAF'=ðð, OAF'
RH : ('2Bðððð'X) REQ NC, FI, BCI, ECI
RU Command . . : NCRTESETUP
RU Data . . . : 1ððð8F12CEððð2ðð ðððððððððððððððð ðð12ðEF3D5C5E3E2
C4F5D4292Bð2ð216 46148ðð1ðFD5C5E3 E2D5C14BD9C3C8C1
8ð15ð8D9C3C8C1E2 C4F5D4211A6ðE823 E3A1B5ðAF2E7ðFD5
C8C1E2C4D5E8ðC2C ð1ð87BC3D6D5D5C5 C3E31E8ððððððððð
3E66ðððððð1EðA67 ð4ðð8ðð5ð4ðð8ðð4
635
R
15:ðð:1ð.14774
SYSNAD5M
TH : FID=2, MPF=Only
ODAI=ð, DAF'=ðð, OAF'
RH : ('2Bðððð'X) REQ NC, FI, BCI, ECI
RU Command . . : NCRTESETUP
RU Data . . . : 1ðððA412CE8ðð2Að ððððð2BF2ððððððð ðð1E8ðððððððððð7
66ðððððð1EðA67ð4 ðð8ðð5ð4ðð8ðð41A 6ðE823E3A1B5ðAF2
4BD9C3C8C1E2C4D5 E8ðC2Cð1ð87BC3D6 D5D5C5C3E312ðEF4
C3C8C1E2C4F5D4ð4 26A4ððð639ðððððð 571A2Bð1ðð164614
C14BD9C3C8C1E2C4 F3D4211A8ð8ððððð ððð7CAðððððð48ðð
67ð4ðð8ððA
637
S
15:ðð:1ð.14978
SYSNADNY
TH : FID=2, MPF=Only
ODAI=ð, DAF'=ðð, OAF'
RH : ('2Bðððð'X) REQ NC, FI, BCI, ECI
RU Command . . : NCRTESETUP
RU Data . . . : 1ðððB712CE8ðð2Að ððððð2BF2ððððððð ðð1E8ðððððððððð7
66ðððððð1EðA67ð4 ðð8ðð5ð4ðð8ðð41A 6ðE823E3A1B5ðAF2
4BD9C3C8C1E2C4D5 E8ðC2Cð1ð87BC3D6 D5D5C5C3E312ðEF4
C3C8C1E2C4F5D4ð4 26A4ððð639ðððððð 57292Bð2ðð164614
C14BD9C3C8C1E2C4 F3D421ðF46ðD8ðð1 ð8D9C3C8C1E2C4D5
ð7CAðððððð9ððððð 3E66ðððððð1EðA67 ð4ðð8ððAð4ðð8ðð6
639
R
15:ðð:1ð.19495
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=8ððððððððððððð78 OFFSET/4=ðð33 DLF=ðð
('7CðC'X) SETUPI, SOMI, EOMI, SRI, RASAPI,
CQF
: 8ðððð8ð3D5C5E3E2D5C1ðAððD9C3C8C1E2C4
ð639ðððððð79
CSSEG : ð1ð198ðððððððF288ððC2Cð1ð87BC3D6D5D5
E3E2D5C1ðAððD9C3C8C1E2C4F5D4ððððð639
SISEG : ðððð1A8338ððððððð7CAððð2BF2ððððððððF
8ðð6ðððð2985ððð21646148ð15ðFD5C5E3E2
C4F3D421ðF46ðD8ðð1ð8D9C3C8C1E2C4D5E8
ARBSEG: ððððððððð3E8ðððð271ððððð3E66ðððððð9ð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='8ðð2ð5
RH : ('6B8ððð'X) REQ SC, FI, BCI, ECI, DR1
RU Command . . : BIND
RU Data . . . : 31ðð13ð7BðBð5133 ð383F7F783ð3ð6ð2 ðððððððððððððð94
D5C14BD9C3C8C1E2 C4D5E831ððð9ð24ð 4ð4ð4ð4ð4ð4ð4ðð9
ðð1ðð4D5C5E3E2D5 C14BD9C3C8C1E2C4 D5E8ðA13ðð7B6A7B
C5E3E2D5C14BD9C3 C8C1E2C4F5D46ð18 E823E3A1B5ðAF2E6
D9C3C8C1E2C4D5E8 2CðAð1ð87BC3D6D5 D5C5C3E32B27ð2ð2
E3E2D5C14BD9C3C8 C1E2C4F3D421ðF46 ðD8ð15ð8D9C3C8C1

| Figure G-1 (Part 5 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------641
S
15:ðð:1ð.19677
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=8ððððððððððððð78 OFFSET/4=ðð33 DLF=ðð
('7CðC'X) SETUPI, SOMI, EOMI, SRI, RASAPI,
CQF
: 8ðððð8ð3D5C5E3E2D5C1ðAððD9C3C8C1E2C4
ð639ðððððð79
CSSEG : ð1ð198ðððððððF288ððC2Cð1ð87BC3D6D5D5
E3E2D5C1ðAððD9C3C8C1E2C4F5D4ððððð639
SISEG : ðððð1A8338ððððððð7CAððð2BF2ððððððððF
8ðð6ðððð2985ððð21646148ð15ðFD5C5E3E2
C4F3D421ðF46ðD8ðð1ð8D9C3C8C1E2C4D5E8
ARBSEG: ððððððððð3E8ðððð271ððððð3E66ðððððð9ð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='8ðð2ð5
RH : ('6B8ððð'X) REQ SC, FI, BCI, ECI, DR1
RU Command . . : BIND
RU Data . . . : 31ðð13ð7BðBð5133 ð383F7F783ð3ð6ð2 ðððððððððððððð94
D5C14BD9C3C8C1E2 C4D5E831ððð9ð24ð 4ð4ð4ð4ð4ð4ð4ðð9
ðð1ðð4D5C5E3E2D5 C14BD9C3C8C1E2C4 D5E8ðA13ðð7B6A7B
C5E3E2D5C14BD9C3 C8C1E2C4F5D46ð18 E823E3A1B5ðAF2E6
D9C3C8C1E2C4D5E8 2CðAð1ð87BC3D6D5 D5C5C3E32B27ð2ð2
E3E2D5C14BD9C3C8 C1E2C4F3D421ðF46 ðD8ð15ð8D9C3C8C1
642
R
15:ðð:1ð.2ð423
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððCDðððððððððððððððð
CIESEG: ðððð8ððððððððððððð2ð
643
S
15:ðð:1ð.2ð545
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððCDðððððððððððððððð
CIESEG: ðððð8ððððððððððððð2ð
645
R
15:ðð:1ð.2155ð
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððB DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
CIESEG: ðððð8ððððððððððððð2ð
ARBSEG: 8ððððððð2B2ððððððððð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='ððð2ð5
RH : ('EB8ððð'X) RSP SC, FI, DR1
RU Command . . : BIND
RU Data . . . : 31ðð13ð7BðBð5133 ðð8ðF7F78ðððð6ð2 ðððððððððððððð94
4ð4ð4ð4ð4ð4ð4ð4ð ð2ð3ð21ðð5D5C5E3 E2D5C14BD9C3C8C1
6A7B77DC9Dðððððð ðð6ð18E823E3A1B5 ðAF2E6ðFD5C5E3E2
C4D5E82B27ð2ð216 46148ðð1ðFD5C5E3 E2D5C14BD9C3C8C1
8ð15ð8D9C3C8C1E2 C4F5D42162ð881ð1 ð2ððFðF1ððð1

| Figure G-1 (Part 6 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------646
S
15:ðð:1ð.2168ð
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððB DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
CIESEG: ðððð8ððððððððððððð2ð
ARBSEG: 8ððððððð2B2ððððððððð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='ððð2ð5
RH : ('EB8ððð'X) RSP SC, FI, DR1
RU Command . . : BIND
RU Data . . . : 31ðð13ð7BðBð5133 ðð8ðF7F78ðððð6ð2 ðððððððððððððð94
4ð4ð4ð4ð4ð4ð4ð4ð ð2ð3ð21ðð5D5C5E3 E2D5C14BD9C3C8C1
6A7B77DC9Dðððððð ðð6ð18E823E3A1B5 ðAF2E6ðFD5C5E3E2
C4D5E82B27ð2ð216 46148ðð1ðFD5C5E3 E2D5C14BD9C3C8C1
8ð15ð8D9C3C8C1E2 C4F5D42162ð881ð1 ð2ððFðF1ððð1
648
R
15:ðð:1ð.22814
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððA6ðððððððððððððððð
ARBSEG: 58ðððððððððððððððððð
65ð
S
15:ðð:1ð.22946
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððA6ðððððððððððððððð
ARBSEG: 58ðððððððððððððððððð
651
R
15:ðð:1ð.28847
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððð166Bððððððððð
TH : FID=5, MPF=Only
SNF'=ððð1, SA='ð1ð1ð2
RH : ('ðA91ðð'X) REQ FMD, FI, BCI, DR1, ERI, PI
RU Command . . : FMH- 5=33ð5ð2FFððð3D1ðð4ðð6C1D7C9D5C7C4ðð18ðFD5C5E3E
C1E2C4D5E8AECB54EC6EA5ððð1ð87B6A7B48733B8ððð
653
S
15:ðð:1ð.28988
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððð166Bððððððððð
TH : FID=5, MPF=Only
SNF'=ððð1, SA='ð1ð1ð2
RH : ('ðA91ðð'X) REQ FMD, FI, BCI, DR1, ERI, PI
RU Command . . : FMH- 5=33ð5ð2FFððð3D1ðð4ðð6C1D7C9D5C7C4ðð18ðFD5C5E3E
C1E2C4D5E8AECB54EC6EA5ððð1ð87B6A7B48733B8ððð
654
R
15:ðð:1ð.29238
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððð11ððððððððððððððððð
ARBSEG: 4ððððððððððððððððððð

| Figure G-1 (Part 7 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------655
S
15:ðð:1ð.29356
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððð11ððððððððððððððððð
ARBSEG: 4ððððððððððððððððððð
658
R
15:ðð:1ð.61789
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððð63ð1ððððððððð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='ððð2ð5
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð3
659
S
15:ðð:1ð.61911
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððð63ð1ððððððððð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='ððð2ð5
RH : ('83ð1ðð'X) RSP FMD, PI
661
R
15:ðð:1ð.62964
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððB9ðððððððððððððððð
ARBSEG: 58ðððððððððððððððððð
663
S
15:ðð:1ð.63ð97
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððB9ðððððððððððððððð
ARBSEG: 58ðððððððððððððððððð
668
R
15:ðð:1ð.64897
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððð54D7ððððððððð
TH : FID=5, MPF=Only
SNF'=ððð2, SA='ð1ð1ð2
RH : ('ð1952ð'X) REQ FMD, ECI, DR1, ERI, RLWI, PI,
RU Data . . . : ðððF12FFð1ð22Bð2 D6E261F4FðFððð

| Figure G-1 (Part 8 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------67ð
S
15:ðð:1ð.65ð31
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððð54D7ððððððððð
TH : FID=5, MPF=Only
SNF'=ððð2, SA='ð1ð1ð2
RH : ('ð1952ð'X) REQ FMD, ECI, DR1, ERI, RLWI, PI,
RU Data . . . : ðððF12FFð1ð22Bð2 D6E261F4FðFððð
671
R
15:ðð:1ð.655ð8
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððð12Fðððððððððððððððð
RU Data . . . : ððððð3
ARBSEG: 48ðððððððððððððððððð
672
S
15:ðð:1ð.65654
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððð12Fðððððððððððððððð
ARBSEG: 48ðððððððððððððððððð
673
R
15:ðð:1ð.65872
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððððA418ðððððððð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='ððð2ð5
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð6
674
S
15:ðð:1ð.65991
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððððA418ðððððððð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='ððð2ð5
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð6
677
R
15:ðð:1ð.67352
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððCCðððððððððððððððð
ARBSEG: 58ðððððððððððððððððð
679
S
15:ðð:1ð.67484
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððCCðððððððððððððððð
ARBSEG: 58ðððððððððððððððððð
68ð
R
15:ðð:1ð.69ð38
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ððððððð7948ðððððððð
TH : FID=5, MPF=Only
SNF'=ððð1, SA='ððð2ð5
RH : ('ð3912ð'X) REQ FMD, BCI, ECI, DR1, ERI, PI,
RU Data . . . : ðððE12FFð1ð22Bð2 4F532F343ð3ð

| Figure G-1 (Part 9 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------681
S
15:ðð:1ð.69155
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ððððððð7948ðððððððð
TH : FID=5, MPF=Only
SNF'=ððð1, SA='ððð2ð5
RH : ('ð3912ð'X) REQ FMD, BCI, ECI, DR1, ERI, PI,
RU Data . . . : ðððE12FFð1ð22Bð2 4F532F343ð3ð
683
R
15:ðð:1ð.7ð539
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððEAðððððððððððððððð
ARBSEG: 58ðððððððððððððððððð
685
S
15:ðð:1ð.7ð669
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððððEAðððððððððððððððð
ARBSEG: 58ðððððððððððððððððð
686
R
15:ðð:1ð.7146ð
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððð13ð98ðððððððð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='ð1ð1ð2
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð6
688
S
15:ðð:1ð.7159ð
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððð13ð98ðððððððð
TH : FID=5, MPF=Only
SNF'=ðððð, SA='ð1ð1ð2
RH : ('83ð1ðð'X) RSP FMD, PI
RU Data . . . : ððððð6
689
R
15:ðð:1ð.7184ð
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððð142ðððððððððððððððð
ARBSEG: 4ððððððððððððððððððð
69ð
S
15:ðð:1ð.71961
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððð142ðððððððððððððððð
ARBSEG: 4ððððððððððððððððððð

| Figure G-1 (Part 10 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------692
R
15:ðð:1ð.78125
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð8 DLF=ðð
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| Figure G-1 (Part 11 of 17). Example of a HPR Communications Trace

G-12

APPN Support V4R2

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
693
R
15:ðð:1ð.78146
SYSNADNY
NHDR : TPF=MEDIUM ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð5 DLF=ðð
('38ðð'X) SOMI, EOMI, SRI
TH : FID=5, MPF=Only
SNF'=ððð4, SA='ð1ð1ð2
RH : ('ð19ð2ð'X) REQ FMD, ECI, DR1, ERI, CDI
RU Data . . . : ðððððððððð
696
S
15:ðð:1ð.78467
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð8 DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
ARBSEG: 8ðððððððE66ððððððððð
TH : FID=5, MPF=Only
SNF'=ððð3, SA='ð1ð1ð2
RH : ('ð29ððð'X) REQ FMD, BCI, DR1, ERI
RU Data . . . : ð78412FFðððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð

| Figure G-1 (Part 12 of 17). Example of a HPR Communications Trace

Appendix G. Communications Trace for HPR

G-13

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

COMMUNICATIONS TRACE
RU Data . . . :

697

S

698

RU
R

699

S

7ð1

R

RU

Title: APING FAILURE
ð6/13/97
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
15:ðð:1ð.78486
SYSNAD5M
NHDR : TPF=MEDIUM ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð5 DLF=ðð
('38ðð'X) SOMI, EOMI, SRI
TH : FID=5, MPF=Only
SNF'=ððð4, SA='ð1ð1ð2
RH : ('ð19ð2ð'X) REQ FMD, ECI, DR1, ERI, CDI
Data . . . : ðððððððððð
15:ðð:1ð.78767
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððð8D1ðððððððððððððððð
ARBSEG: 4ððððððððððððððððððð
15:ðð:1ð.7889ð
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('ððð4'X) OSI
SSEG : ððððððððððððððððð8D1ðððððððððððððððð
ARBSEG: 4ððððððððððððððððððð
15:ðð:1ð.8ð531
SYSNAD5M
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
SSEG : ððððððððððððððððð8E6ðððððððððððððððð
ARBSEG: 8ðððððð1BAAððððððððð
TH : FID=5, MPF=Only
SNF'=ððð2, SA='ððð2ð5
RH : ('ð291ðð'X) REQ FMD, BCI, DR1, ERI, PI
Data . . . : ð78412FFðððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð

| Figure G-1 (Part 13 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
RU Data . . . :

7ð2

Title: APING FAILURE
ð6/13/97
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð
R
15:ðð:1ð.8ð552
SYSNAD5M
NHDR : TPF=MEDIUM ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ððð5 DLF=ðð
('38ðð'X) SOMI, EOMI, SRI
TH : FID=5, MPF=Only
SNF'=ððð3, SA='ððð2ð5
RH : ('ð19ð2ð'X) REQ FMD, ECI, DR1, ERI, CDI
RU Data . . . : ðððððððððð

| Figure G-1 (Part 14 of 17). Example of a HPR Communications Trace

Appendix G. Communications Trace for HPR
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------7ð3
S
15:ðð:1ð.8ð886
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ðððD DLF=ðð
('3Cð4'X) SOMI, EOMI, SRI, RASAPI, OSI
SSEG : ððððððððððððððððð8E6ðððððððððððððððð
ARBSEG: 8ðððððð1BAAððððððððð
TH : FID=5, MPF=Only
SNF'=ððð2, SA='ððð2ð5
RH : ('ð291ðð'X) REQ FMD, BCI, DR1, ERI, PI
RU Data . . . : ð78412FFðððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð

| Figure G-1 (Part 15 of 17). Example of a HPR Communications Trace
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COMMUNICATIONS TRACE
RU Data . . . :

7ð4

S

7ð6

RU
S

7ð9

RU
R

711

S

727

R

729

S

73ð

R

731

S

Title: APING FAILURE
ð6/13/97
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
ðððððððððððððððð ðððððððððððððððð ðððððððððððððððð
15:ðð:1ð.8ð9ð5
SYSNADNY
TH :
RH : ('C2ð8ðð'X) RSP DFC
Data . . . : ðððððððððððððððð
15:ðð:1ð.81885
SYSNADNY
NHDR : TPF=MEDIUM ANRF=A4ðð
THDR : TCID=ðððððððððððððð78 OFFSET/4=ððð5 DLF=ðð
('38ðð'X) SOMI, EOMI, SRI
TH : FID=5, MPF=Only
SNF'=ððð3, SA='ððð2ð5
RH : ('ð19ð2ð'X) REQ FMD, ECI, DR1, ERI, CDI
Data . . . : ðððððððððð
15:ðð:1ð.83195
SYSNADNY
NHDR : TPF=MEDIUM ANRF=8ðð4A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð7 DLF=ðð
('ð8ð4'X) SRI, OSI
CFSEG : ððððAðð1ðððE
15:ðð:1ð.83322
SYSNAD5M
NHDR : TPF=MEDIUM ANRF=A4ðð
THDR : TCID=ðððððððððððððð2ð OFFSET/4=ððð7 DLF=ðð
('ð8ð4'X) SRI, OSI
CFSEG : ððððAðð1ðððE
15:ðð:11.46988
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð7A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ððððð51ðð55ððð39B1Bðððððððððððððððð
15:ðð:11.47114
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ððððð51ðð55ððð39B1Bðððððððððððððððð
15:ðð:11.47452
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ðððððð55ðð51ððð1CDð1ðððððððððððððððð
15:ðð:11.47561
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ðððððð55ðð51ððð1CDð1ðððððððððððððððð

| Figure G-1 (Part 16 of 17). Example of a HPR Communications Trace

Appendix G. Communications Trace for HPR
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COMMUNICATIONS TRACE
Title: APING FAILURE
ð6/13/97
Record
Record
Controller
Number S/R Timer
Name
SNA Data: NHDR, THDR, TH, RH, RU
------ --- --------------- ---------- -----------------------------------799
R
15:ðð:13.32ð82
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð9ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ðððð199ð292ðððð454Cðððððððððððððððð
8ðð
S
15:ðð:13.3221ð
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð9ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ðððð199ð292ðððð454Cðððððððððððððððð
8ð7
R
15:ðð:13.35241
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð7A4ðð
THDR : TCID=ðððððððððððððð38 OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ððððð292ð199ððððð5B9ðððððððððððððððð
8ð9
S
15:ðð:13.35365
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð38 OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ððððð292ð199ððððð5B9ðððððððððððððððð
1281
R
15:ðð:26.3228ð
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=8ðð7A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ððððð52ðð55ððð39B1Bðððððððððððððððð
1283
S
15:ðð:26.3241ð
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ðCð4'X) SRI, RASAPI, OSI
SSEG : 4ððððð52ðð55ððð39B1Bðððððððððððððððð
1284
R
15:ðð:26.32751
SYSNAD2C
NHDR : TPF=MEDIUM TSPI ANRF=8ðð6A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI
SSEG : ðððððð55ðð52ððð1CDð1ðððððððððððððððð
1285
S
15:ðð:26.329ð5
SYSNADNY
NHDR : TPF=MEDIUM TSPI ANRF=A4ðð
THDR : TCID=ðððððððððððððð3ð OFFSET/4=ðððA DLF=ðð
('ððð4'X) OSI

\ \ \ \ \

E N D

O F

SSEG : ðððððð55ðð52ððð1CDð1ðððððððððððððððð
C O M P U T E R
P R I N T O U T
\ \ \ \ \

| Figure G-1 (Part 17 of 17). Example of a HPR Communications Trace
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hexadecimal numbers to decimal E-1
COS parameter 4-20
COSD parameter 4-24
cost per byte
COSTBYTE parameter 2-6, 4-7
maximum 4-26
minimum 4-25
cost per connect time
COSTCNN parameter 2-6, 4-7
maximum 4-25
minimum 4-25
CP-CP sessions 10-2
CPSSN parameter 4-12
Create Class-of-Service Description (CRTCOSD)
command 4-24
Create Configuration List (CRTCFGL) command 4-4
local location list 4-4
Create Controller Description (CRTCTLAPPC)
command 4-9
Create Controller Description (CRTCTLHOST)
command 4-9
Create Controller Description (APPC) (CRTCTLAPPC)
command 4-9
Create Controller Description (Host) (CRTCTLHOST)
command 4-9
create device description
automatically 4-16
Create Device Description (CRTDEVAPPC) command 4-16
Create Device Description (APPC) (CRTDEVAPPC)
command 4-16
Create Location List (CRTCFGL) command parameter
remote location list 4-5
Create Mode Description (CRTMODD) command 4-20
creating
APPN local location list 4-4
APPN remote location list 4-5
automatic remote locations 2-4
class-of-service description 4-24
configuration list 4-4
controller description (APPC) 4-9
controller description (SNA Host) 4-9
device description (APPC) 4-16
mode description 4-20

CRTCFGL (Create Configuration List) command 4-4
CRTCOSD (Create Class-of-Service Description)
command 4-24
CRTCTLAPPC (Create Controller Description (APPC))
command 4-9
CRTCTLAPPC (Create Controller Description)
command 4-9
CRTCTLHOST (Create Controller Description (Host))
command 4-9
CRTCTLHOST (Create Controller Description)
command 4-9
CRTDEVAPPC (Create Device Description (APPC))
command 4-16
CRTDEVAPPC (Create Device Description ) command 4-16
CRTMODD (Create Mode Description) command 4-20
CTLOWN parameter 4-15

D
data compression
mode description 4-23
data description specifications (DDS)
definition 9-3
data flow
control of 2-8
data link control
high-performance routing 10-5
data link protocol C-35
database
directory
control-point names 2-5
location names 2-5
remote location names 2-5
network topology 2-4
DDM (distributed data management)
definition 1-1
using 6-7
DDS (data description specifications)
definition 9-3
decimal number
converting to hexadecimal E-1
default
APPN line parameters 4-8
class of service (COS) 2-7
local location name (LCLLOCNAME)
mode (DFTMODE) 4-2
mode description 4-2
mode name 4-1
defining
APPN location lists 4-4
communications descriptions 4-6
definition 1-3
APPN node 2-3
node type 2.1 node 2-3
delay, propagation
maximum 4-26

4-1, 4-2
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delay, propagation (continued)
minimum 4-26
PRPDLY parameter 4-8
transmission group characteristics 2-6
dependent LU 3-3, 4-16
description
class of service
APPN route selection 4-24
creating 4-24
definition 2-7
controller 4-9
default mode 4-2
device
APPC 4-16
APPN 4-18
definition 4-16
line 4-7
mode
creating 4-20
definition 4-19
IBM supplied 4-23
session route 2-7
destination 2-5
device description (APPC)
creating 4-16
device description name
DEVD parameter 4-16
device description
definition 4-16
DFTMODE parameter 4-2
DHCF (distributed host command facility)
definition 1-4
directly attached node 2-4
directory
control-point names 2-5
data record format D-3
database
location names 2-5
remote location names 2-5
entry
APPN remote location list 4-5
directly attached low-entry networking node 2-5
function, using the DSPAPPNINF command 9-1
network layout information 2-5
searches, intermediate node 2-5
services
distributed 2-3
in an APPN network 2-5
directory search 10-3
high-performance routing 10-3
directory search filter 8-3, 8-5
directory services search processing
end nodes 8-23
network nodes 8-25
disconnect on switched lines, automatic 2-5
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disconnect timer (DSCTMR) parameter
disconnection delay timer 4-15
minimum connect timer 4-15
specifying 4-15
disconnecting
switched line 8-10
display
APPN Information 9-1
AS/400 network with a System/36
Display 1.0 SSP-ICF Configuration Member
Definition C-34, C-37, C-43, C-45, C-47
Display 12.0 SNA Line Member Attributes C-35, C-43,
C-46
Display 12.5 Remote System Selection C-36, C-44,
C-46
Display 13.0 Remote System Attributes C-36, C-44,
C-46
Display 2.0 SSP-ICF Configuration Member
Type C-35, C-37, C-43, C-45, C-47
Display 21.0 SNA Subsystem Member
Selection C-37, C-48
Display 22.0 Subsystem Member Definition C-38,
C-48
Display 28.0 APPN Subsystem Member
Definition C-49, C-50
Display 29.0 Remote Location Selection C-38, C-49
Display 30.0 Remote Location Definition C-38, C-49
Display 4.0 SNA Configuration Member Type C-35,
C-37, C-43, C-45, C-48
Display 41.0 APPC and APPN Location
Definition C-39, C-50
Display 42.0 Session Group Selection C-39, C-50
Display 43.0 APPC and APPN Session Group Definition C-40, C-51
Display 44.0 APPC and APPN Session Group Additional Options C-40, C-51
Display Error Data 9-15
Display Expedited PIUs 9-17
Display FM Usage 9-12
Display Formatted BIND 9-9
Display Formatted PIU 9-16, 9-20
Display Intermediate Sessions 9-18
Display Job Names 9-7
Display Link Characteristics 9-5
Display Link Destination Nodes 9-4
Display Local Locations 9-6
Display Locations 9-7
Display Nodes 9-3
Display Pacing Information 9-17
Display PIUs 9-15
Display PS Usage 9-14
Display Remote Control Points 9-6
Display Route 9-9
Display Session Information 9-19
Display Session PCIDs 9-8
Display Start Time 9-21

display (continued)
Display Start/End Time 9-18
Display TS Usage 9-13
Display Unformatted BIND 9-11
Display 1.0 SSP-ICF Configuration Member Definition
AS/400 network with a System/36
nonswitched SDLC line C-43
switched SDLC line C-34, C-45
using APPC C-37
using APPN C-47
Display 12.0 SNA Line Member Attributes
AS/400 network with a System/36
nonswitched SDLC line C-43
switched SDLC line C-35, C-46
Display 12.5 Remote System Selection
AS/400 network with a System/36
nonswitched SDLC line C-44
switched SDLC line C-36, C-46
Display 13.0 Remote System Attributes
AS/400 network with a System/36
nonswitched SDLC line C-44
switched SDLC line C-36, C-46
Display 2.0 SSP-ICF Configuration Member Type
AS/400 network with a System/36
nonswitched SDLC line C-43
switched SDLC line C-35, C-45
using APPC C-37
using APPN C-47
Display 21.0 SNA Subsystem Member Selection
AS/400 network with a System/36
using APPC C-37
using APPN C-48
Display 22.0 Subsystem Member Definition
AS/400 network with a System/36
using APPC C-38
using APPN C-48
Display 28.0 APPN Subsystem Member Definition
AS/400 network with a System/36
using APPN C-49, C-50
Display 29.0 Remote Location Selection
AS/400 network with a System/36
using APPC C-38
using APPN C-49
Display 30.0 Remote Location Definition
AS/400 network with a System/36
using APPC C-38
using APPN C-49
Display 4.0 SNA Configuration Member Type
AS/400 network with a System/36
nonswitched SDLC line C-43
switched SDLC line C-35, C-45
using APPC C-37
using APPN C-48
Display 41.0 APPC and APPN Location Definition
AS/400 network with a System/36
using APPC C-39
using APPN C-50

Display 42.0 Session Group Selection
AS/400 network with a System/36
using APPC C-39
using APPN C-50
Display 43.0 APPC and APPN Session Group Definition
AS/400 network with a System/36
using APPC C-40
using APPN C-51
Display 44.0 APPC and APPN Session Group Additional
Options
AS/400 network with a System/36
using APPC C-40
using APPN C-51
Display APPN Information (DSPAPPNINF) command 9-1
command 9-1
example 9-21
showing a connection network 7-6
display APPN information showing a connection
network 7-6
Display Error Data display 9-15
Display Expedited PIUs display 9-17
Display FM Usage display 9-12
Display Formatted BIND display 9-9
Display Formatted PIU display 9-16, 9-20
Display Intermediate Sessions display 9-18
Display Job Names display 9-7
Display Link Characteristics display 9-5
Display Link Destination Nodes display 9-4
Display Local Locations display 9-6
Display Locations display 9-7
Display Nodes display 9-3
Display Pacing Information display 9-17
Display PIUs display 9-15
Display PS Usage display 9-14
Display Remote Control Points display 9-6
Display Route display 9-9
Display Session Information display 9-19
Display Session PCIDs display 9-8
Display Start Time display 9-21
Display Start/End Time display 9-18
display station pass-through
APPN benefits to 6-2
definition 1-2
Display TS Usage display 9-13
Display Unformatted BIND display 9-11
displaying
APPN information 9-1
directory function 9-1
network configuration 9-1
session function 9-1
displaying APPN information
WRKAPPNSTS (Work with APPN Status)
command 9-24
displaying the HPR subnet route 9-26
distributed data management (DDM)
definition 1-1
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distributed data management (DDM) (continued)
using 6-7
distributed directory services 2-3
distributed host command facility (DHCF)
definition 1-4
distributed systems node executive (DSNX)
definition 1-4
distributing data
using DDM (distributed data management) 6-7
distribution services
SNA 1-1
DSCTMR parameter
disconnection delay timer 4-15
minimum connect timer 4-15
specifying 4-15
DSNX (distributed systems node executive)
definition 1-4
DSPAPPNINF (Display APPN Information) command
command 9-1
example 9-21
showing a connection network 7-6
DTACPR parameter 4-23
dynamic session establishment 2-8

9-1

E
electronic customer support
definition 1-2
End Mode (ENDMOD) command 5-3
end node
APPN 2-3, 4-2
definition 2-3
network node service provider list (NETSERVER) 4-3
low-entry networking 4-9
search processing 8-23
support 2-3
when attached to multiple network nodes 8-12
with a CP-CP session 8-13
with no CP-CP session 8-12
end node (EN) 8-2
end-point session data record format D-6
ending
mode 5-3
ending the connections
displaying APPN information
ending the connections 9-26
ENDMOD (End Mode) command 5-3
entry, directory 2-5, 4-5
error log data F-1
establishment, dynamic session 2-8
Ethernet
sharing lines 1-4
example
AS/400 network with a System/36
Display 1.0 SSP-ICF Configuration Member
Definition C-34, C-37, C-43, C-45, C-47
Display 12.0 SNA Line Member Attributes C-35, C-43,
C-46
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example (continued)
AS/400 network with a System/36 (continued)
Display 12.5 Remote System Selection C-36, C-44,
C-46
Display 13.0 Remote System Attributes C-36, C-44,
C-46
Display 2.0 SSP-ICF Configuration Member
Type C-35, C-37, C-43, C-45, C-47
Display 21.0 SNA Subsystem Member
Selection C-37, C-48
Display 22.0 Subsystem Member Definition C-38,
C-48
Display 28.0 APPN Subsystem Member
Definition C-49, C-50
Display 29.0 Remote Location Selection C-38, C-49
Display 30.0 Remote Location Definition C-38, C-49
Display 4.0 SNA Configuration Member Type C-35,
C-37, C-43, C-45, C-48
Display 41.0 APPC and APPN Location
Definition C-39, C-50
Display 42.0 Session Group Selection C-39, C-50
Display 43.0 APPC and APPN Session Group Definition C-40, C-51
Display 44.0 APPC and APPN Session Group Additional Options C-40, C-51
AS/400-to-AS/400 system (APPN) C-3
CL program C-3, C-5
controller description (nonswitched) C-4, C-6
controller description (switched) C-4, C-6
line description (nonswitched) C-4, C-6
line description (switched) C-4, C-6
network attributes C-4, C-5
AS/400-to-System/36 configuration C-34
CL program C-40
CL program for configuring an end node C-52
controller description for APPC environment C-41
controller description for APPN environment C-42,
C-52
device description for APPC environment C-42
line description for APPC environment C-41
line description for APPN environment C-42
network attributes C-41, C-52
System/36 CNFIGICF procedure C-34
connection network 7-5
converting decimal numbers to hexadecimal E-1
converting hexadecimal numbers to decimal E-1
DSPAPPNINF command 9-21
HPR communications trace G-1
linking two APPN networks
CL program C-11
low-entry networking node 2-3
network
APPN network with a network node 2-2
linked APPN networks 2-3
multiple-system APPN 2-3, 3-3
routing through an APPN network 2-7
simple APPN network 2-2

exchange identifier (EXCHID) parameter
exchange of XIDs 8-17
EXCHID (exchange identifier) parameter

4-12
4-12

F
file transfer support (FTS)
definition 1-2
firewall support 8-2
focal point
problem management 1-2
folder
definition 6-7
management services 6-7
FORTRAN/400 programming language
user-written applications 1-1
FTS (file transfer support)
definition 1-2
function
provided by AS/400 system APPN 2-4

G
general communications books X-3
general information
AS/400 system books X-1
other reference books X-2
generic
location naming 2-6, 3-3
location naming, host network 8-20
routing 2-6
routing, host network 8-20
groups, parallel transmission 2-5

H
half-session
definition 1-4
high-performance routing 10-9
hexadecimal number
converting to decimal E-1
high priority path switch timer 4-4
high-performance routing
APPN/HPR routing 10-9
base function 10-4
combined APPN and HPR networks 10-8
configuration options 10-10
base support 10-10
HPR tower RTP option 10-10
path switch support 10-11
control function option 10-4
data links support options 10-11
data links with link-level error recovery 10-11
definition 10-1
half-session 10-9
LU-LU session routing 10-3

high-performance routing (continued)
migration 10-9
options 10-3
overview
automatic- network routing (ANR) 10-1
rapid-transport Protocol (RTP) 10-1
route computation 10-3
session connector 10-8, 10-9
support on AS/400 10-10
tower RTP option 10-4
high-performance routing (HPR)
communications trace G-1
data links without link-level error recovery 10-11
displaying status
APPN sessions 10-14
link speed usage 10-13
RTP connections 10-14
link-level error factors 10-11
link-level error recovery negotiation 10-12
multiple network configuration
example 10-13
path switch considerations 10-13
RTP connections
considerations 10-12
service access points
definition 10-11
high-performance routing (HPR) capable parameter 4-13
hop
definition 8-16
maximum through a network 8-16
host system
APPN network 8-18
HPR (high-performance routing)
data links without link-level error recovery 10-11
definition 10-1
displaying status
APPN sessions 10-14
link speead usages 10-13
RTP connections 10-14
link-level error recovery negotiation 10-12
multiple network configuration
example 10-13
path switch considerations 10-13
RTP connections
considerations 10-12
service access points
definition 10-11
HPR path switch timers (HPRPTHTMR) parameter 4-3
HPR path switching (HPRPTHSWT) parameter 4-13
HPRPTHSWT parameter 4-13
HPRPTHTMR parameter 4-3

I
IBM-supplied applications

1-1
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identification information 2-4
identifier
node name 2-3
identifying
local system 4-2
ILE C/400 programming language
user-written applications 1-1
ILE COBOL/400 programming language
user-written applications 1-1
ILE RPG/400 programming language
user-written applications 1-1
implementation of APPN, AS/400 system 2-4
inbound data compression
mode description 4-23
inbound pacing value (INPACING) 4-21
independent and dependent locations with a
System/370 8-19
INDTACPR parameter 4-23
information
APPN 1-2
directory and network layout 2-5
identification 2-4
information display 9-1
initiation request, session 2-7
INPACING parameter
considerations 8-1
description 4-21
interface, application program 1-1
intermediate
destination 2-5
node 2-5
routing 2-3, 2-6
intermediate session
congestion 4-2
data record format D-4
high-performance routing 10-1
maximum number 8-1
maximum number of (MAXINTSSN) 4-2
routing 2-1, 2-8
intermediate session routing 10-2

L
LAN (local area network)
automatic configuration 7-1
LCLCPNAME parameter 4-2
LCLCTLSSN parameter 4-18, 4-20
LCLLOCNAME (local location name) parameter
change network attributes 4-2
device description 4-17
LCLNETID (local network identifier) parameter 4-2
length, maximum request unit 4-21
limiting window size 8-30
line
commands, description 4-7
considerations
switched automatic disconnect 8-10
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line (continued)
considerations (continued)
switched controller activation 8-9
description, definition 2-6
disconnection 4-12
parameters, defaults for APPN 4-8
related values 4-25
row weight 4-25
security (SECURITY) 4-8
line description parameter
APPN 4-7
AUTOCRTCTL 4-8
AUTODLTCTL 4-8
COSTBYTE 4-7
COSTCNN 4-7
defaults for APPN 4-8
LINKSPEED 4-7
PRPDLY 4-8
SECURITY 4-8
USRDFN1 4-8, 4-15
USRDFN2 4-8, 4-15
USRDFN3 4-8, 4-15
lines supported, communications 1-3
link speed (LINKSPEED) parameter
configuration characteristics 4-7
description 2-6
maximum 4-25
minimum 4-25
Link Speed parameter
usage for HPR 10-13
link-level error recovery 10-1, 10-2, 10-4
link, data protocol C-35
LINKSPEED (link speed) parameter
configuration characteristics 4-7
description 2-6
maximum 4-25
minimum 4-25
list
defining APPN location 4-4
list type (TYPE)
configuration 4-4
LOCADR parameter 4-18
local
control-point name (LCLCPNAME) 4-2
location address (LOCADR) 4-18
location entry (APPNLCLE) 4-4
location list, creating 4-4
location name 4-4
device description 4-17
location name default (LCLLOCNAME) 2-7, 4-2
location name, default 4-1
locations, multiple names 8-16
name
default local 4-1
network identifier (LCLNETID) 4-2
system value 4-1

local (continued)
system, identifying 4-2
local area network (LAN)
automatic configuration 7-1
local configuration list parameter
configuration list type (TYPE) 4-4
locally controlled session
device description 4-18
number of 4-20
location
address, local 4-18
entry, remote 4-5
lists
creating local 4-4
creating remote 4-5
defining APPN 4-4
remote directory entries 4-5
remote location passwords 4-5
local 8-16
names
default local (LCLLOCNAME) 4-2
local 4-17
multiple local 8-16
remote 4-5, 4-16
naming, generic 2-6, 3-3
password
device description 4-18
required 4-5
remote
automatic creation and starting 2-4
maximum number of conversations
(MAXLOCCNV) 4-2
secure 4-19
LOCPWD (location password) parameter 4-18
logical unit (LU)
dependent 4-16
low priority path switch timer 4-4
low-entry networking node
consideration for System/370 host routing 8-18
consideration for XID exchange 8-17
control-point session restriction 2-4, 8-15
definition 2-3
examples of a 2-3
mode description requirement 8-17
parallel transmission group restriction 8-16
subarea network with host support 3-3
low-entry networking node (LEN) 8-2
LU-LU session routing
high-performance routing 10-3

M
management
in a network 1-2
network problem 1-2

management services
definition 1-2
MAXCNV parameter 4-20
maximum
congestion for node 4-27
cost per byte 4-26
cost per connect time 4-25
hops through a network 8-16
length request unit (MAXLENRU) 4-21
link speed 4-25
mode description 4-20
number of conversations 4-20
number of conversations (MAXLOCCNV) 4-2
number of intermediate sessions allowed 8-1
number of intermediate sessions allowed
(MAXINTSSN) 4-2
number of sessions (MAXSSN) 4-20
propagation delay 4-26
security 4-26
maximum inbound pacing value (MAXINPAC) 4-21
MAXINPAC parameter 4-21
MAXINTSSN parameter 4-2
MAXLENRU parameter 4-21
MAXLOCCNV parameter 4-2
MAXSSN parameter 4-20
MDLCTL parameter 4-14
medium priority path switch timer 4-4
menu-driven communications configuration 1-3
migration
high-performance routing 10-9
minimum
congestion for node 4-27
cost per byte 4-25
cost per connect time 4-25
link speed 4-25
security 4-26
MINSWTSTS parameter 4-14
MODD (mode description name) parameter 4-20
mode
default (DFTMODE) 4-2
defining for other systems 8-16
definition 2-4
description
class of service 2-7
creating 4-20
definition 2-4
IBM supplied 4-23
description name, specifying 4-20
ending 5-3
name
default 4-1
device description 4-17
starting 5-2
mode description
creating 4-20
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model controller considerations for LANs 7-4
multiple local location names
defining 8-16
multiple network configuration
example 10-13
multiple network connectivity 8-32
multiple session paths 2-6
multiple-system APPN network 2-3, 3-3

N
name
node 2-3
naming
location 2-6
network node 4-2
naming convention
controller descriptions 7-3
NCP (Network Control Program) 1-1
NETSERVER parameter 4-3
network 2-3, 8-34
APPN 2-1
definition 2-3
linked together 2-3
planning 3-1
three-system 3-1
two-system 3-1
APPN and subarea 3-3
attributes, changing 4-1
coexistence in multiple 8-33
complex 2-1
configuration, using the DSPAPPNINF command
connectivity information 2-4
directory 2-5
example
linked APPN 8-33
network node 2-2
routing 2-7
simple APPN 2-2
identifier
local (LCLNETID) 4-2
remote 4-17
multiple
class-of-service considerations 8-33
connectivity 8-32
multiple-system APPN 2-3, 3-3
network 2-5
node
APPN, definition 2-3
server 2-3
support 2-4
node server
definition 2-3
end node support 2-3
node, APPN 4-2
non-APPN 3-1
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9-1

network (continued)
non-APPN two-system 3-1
performance considerations 8-1
planning 3-1
simple 2-1
subarea 8-20
topology database 2-4, 2-5
two linked networks 3-2
network attributes
changing 4-1
Network Control Program (NCP) 1-1
network management 1-2
problem analysis 1-2
problem management 1-2
network node (NN) 8-2
network priority path switch timer 4-3
network routing facility (NRF)
definition 1-4
networking function provided 3-1
networking node, low-entry 2-3
networking support provided 1-2
node 2-3
APPN 2-3
definition 2-3
end node 2-3
network node 4-2
node type (NODETYPE) 4-2
characteristics
maximum congestion 2-6
minimum congestion 2-6
control-point name 2-3
destination 2-5
directly attached 2-4
directly attached low-entry networking 2-5
end 8-12
end, support 2-3
intermediate 2-5
low-entry networking 2-3
maximum congestion for 4-27
minimum congestion for 4-27
name 2-3
network ID name 2-3
origin 2-5
related values 4-26
row weight 4-26
search processing 8-25
server, network 2-3
server, network, definition of 2-3
service provider list 4-3
service provider list (NETSERVER parameter)
support, network 2-4
type
APPN end node 4-2
type (NODETYPE) 4-13
type 2.1 1-1
type 2.1 definition 2-3

4-3

node (continued)
type 2.1 enhancement 2-1
node type
APPN
end node 4-2
NODETYPE parameter 4-2
specifying 4-13
NODETYPE parameter 4-2, 4-13
non-APPN
local control-point name 4-1
local network ID 4-1
networks 3-1
two-system network 3-1
nondisruptive path switch 10-1
Notices ix
NRF (network routing facility)
definition 1-4
number conversion
decimal to hexadecimal E-1
hexadecimal to decimal E-1
number of conversations
maximum allowed 4-20
MAXLOCCNV parameter 4-2
number of intermediate sessions allowed (MAXINTSSN),
maximum 4-2
number of locally controlled sessions 4-20
number of sessions
maximum 4-20

O
object
definition 2-4
object distribution 6-3
OfficeVision/400 6-3
OSI Communications Subsystem/400
definition 1-4
outbound data compression
mode description 4-23
outbound pacing value (OUTPACING)
OUTDTACPR parameter 4-23
OUTPACING parameter
considerations 8-1
description 4-21

4-21

P
pacing
adaptive session 2-8
advanced considerations 8-29
definition 2-8
inbound value (INPACING) 4-21
maximum inbound value (MAXINPAC)
transmit 4-21
value 8-1
transmit 4-21

4-21

parallel transmission group
as part of AS/400 APPN 2-5
coexistence with System/36 8-22
in configuration requirements 8-16
parameter
ALWANYNET (allow ANYNET support) 4-3
ALWHPRTWR (allow HPR transport tower support) 4-3
ALWVRTAPPN (allow APPN virtual controller
support) 4-3
APPN line description 4-7
COS 4-20
COSD 4-24
defaults for APPN line 4-8
DTACPR 4-23
ENDMOD command 5-3
HPRPTHTMR (HPR path switch timers) parameters
high priority traffic 4-3
low priority traffic 4-3
medium priority traffic 4-3
network priority traffic 4-3
INDTACPR 4-23
OUTDTACPR 4-23
STRMOD command 5-2
VRTAUTODEV (virtual controller autocreate APPC device
limit) 4-3
VRYCFG command 5-1
pass-through
display station
definition 1-2
starting 1-2
password
location 4-5, 4-18
path switch
considerations 10-13
performance considerations
network 8-1
peripheral node 8-2
permanent virtual circuit (PVC)
definition 1-3
personal computers
on a LAN 7-2
physical security 8-8
physical unit
activate request for 4-9
planning
network 3-1
preestablished session
device description 4-18
PREESTSSN parameter 4-18
previous release
definition 4-19
priority
transmission 2-8
problem analysis 1-2
problem management
network 1-2
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problem management focal point 1-2
propagation delay
maximum 4-26
minimum 4-26
PRPDLY parameter 4-8
transmission group characteristics 2-6
protocol
data link C-35
protocol requirements, SNA 1-1
PRPDLY parameter 4-8
PVC (permanent virtual circuit)
definition 1-3

Q
QAPPNDIR (directory search filter) configuration list 8-3
QAPPNRMT (APPN remote) configuration list 8-3
QAPPNSSN (session endpoint filter) configuration list 8-3

R
rapid-transport protocol (RTP)
definition 10-1
RTP connection 10-3
RAR parameter 4-3
record formats
output files
directory data D-3
end-point session data D-6
intermediate session data D-4
topology data D-1
recovery
controller 8-9
remote
control-point name (RMTCPNAME) 4-10
job entry (RJE), definition 1-4
location name device description 4-16
network identifier
device description 4-17
RMTNETID parameter 4-10
system 1-1
remote control-point name (RMTCPNAME) parameter
considerations 4-10
remote location
automatic creation and starting of 2-4
creating list 4-5
entry
APPN remote location list 4-5
maximum number of conversations (MAXLOCCNV) 4-2
remote network identifier (RMTNETID) parameter
considerations 4-10
request unit length 4-21
request, session initiation 2-7
requirement
configuration 1-3
SNA protocol 1-1
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resistance 2-6, 8-1
route addition
intermediate session routing 2-6
maximum 4-27
minimum 4-27
network performance considerations 8-1
RAR parameter 4-3
RMTCPNAME parameter 4-10
considerations 4-10
RMTLOCNAME parameter 4-16
RMTNETID parameter
considerations 4-10
used with RMTCPNAME parameter 4-10, 4-17
route addition resistance
intermediate session routing 2-6
maximum 4-27
minimum 4-27
network performance considerations 8-1
route addition resistance (RAR) parameter 4-3
route computation
high-performance routing 10-3
route description, session 2-7
route selection 2-6
route selection control vector (RSCV)
high-performance routing 10-3
route selection control vector (RSCV) parameter 8-16
routing
generic 2-6
intermediate session 2-1, 2-3, 2-8
node characteristics for intermediate 2-6
row weight, node 4-26
RSCV (route selection control vector)
high-performance routing 10-3
RTP (rapid-transport protocol)
definition 10-1
RTP connection 10-3
RTP connections
considerations 10-12
running
APPC/APPN 5-1

S
secure location
device description 4-19
SECURELOC parameter 4-19
security
consideration for configuration lists 8-9
considerations 8-8
line (SECURITY) 4-8
maximum 4-26
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physical 8-8
session level 8-8
transmission group characteristic 2-6

SECURITY parameter 4-8
selection
route 2-6
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category X'08' (request reject) A-1
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80140001 8-28
FFFF0003 8-24
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sense code, discussion
08610002 8-28
80140001 8-28
service
control point 2-4
directory 2-5
distributed directory 2-3
service provider list, network node 4-3
session
activation 2-7
activation considerations 8-2
connectors 2-7
control point 2-4, 8-15
deactivation considerations 8-11
definition 1-4
establishing
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initiation request 2-7
intermediate
congestion 4-2
maximum number (MAXINTSSN) 4-2
keeping active for all lines 8-14
keeping active for switched lines 8-11
level security 8-8
locally controlled 4-18
maximum intermediate 8-1
maximum number of 4-20
number of locally controlled 4-20
pacing, adaptive 2-8
paths, multiple 2-6
preestablished 4-18, 4-21
route description 2-7
routing, intermediate 2-1, 2-8
source 2-7
target 2-7
type 6.2 architecture 1-1
using the DSPAPPNINF command 9-1

session connector
high-performance routing 10-8, 10-9
session endpoint filter 8-2, 8-3
short hold mode 4-1
simple APPN network, example of 2-2
simple network 2-1
single session location (SNGSSN) parameter
device description 4-18
single-session connections 4-5
SNA (Systems Network Architecture)
architected alerts 1-2
book X-3
definition 1-1
distribution services 6-2
distribution services, definition 1-1
pass-through, definition 1-4
Primary LU2 Support, definition 1-4
protocol requirements 1-1
upline facility (SNUF), definition 1-4
SNA Primary LU2 Support (SPLS) 1-3
SNADS (Systems Network Architecture distribution services)
compared to APPN 6-3
definition 6-2
distribution services, definition 1-1
SNGSSN parameter 4-18
SPLS
SNA Primary LU2 Support 1-3
SSCPID parameter 4-9
Start Mode (STRMOD) command 5-2
Start Pass-Through (STRPASTHR) command 1-2
starting
automatic remote locations 2-4
mode 5-2
pass-through 1-2
remote locations 2-4
starting a path switch
displaying APPN information
starting a path switch 9-26
strategy, control-point-to-control-point 8-15
STRMOD (Start Mode) command 5-2
parameter 5-2
STRPASTHR (Start Pass-Through) command 1-2
subarea
definition
with APPN network 3-3
network
adjacent link station 8-20
supplied applications, IBM 1-1
support on AS/400
high-performance routing 10-10
support provided by APPC/APPN 1-1
communications lines 1-3
description and capabilities 1-1
end node 2-3
network management 1-3
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supported systems, remote 1-1
SVC (switched virtual circuit)
definition 1-3
switched controller activation 8-9
switched disconnect
tips 8-14
switched line
automatic disconnect 2-5, 8-10
considerations 8-9
disconnect (SWTDSC) 4-12
switched virtual circuit (SVC)
definition 1-3
SWTDSC parameter 4-12
system value
local 4-1
system, remote 1-1
System/36
coexistence with AS/400 system 8-22
differences between AS/400 system
APPN network node 8-22
class-of-service description 8-22
directory database 8-22
low-entry networking node 8-22
maximum number of intermediate sessions 8-22
multiple local location names 8-22
network nodes 8-22
node characteristics 8-22
parallel transmission groups 8-22
topology database 8-22
topology database exchange 8-22
transmission groups 8-22
use of remote location name 8-22
System/36 books X-3
System/370 host in an APPN network
independent and dependent locations 8-19
prerequisites 8-18
routing 8-18
System/38 books X-3
Systems Network Architecture (SNA)
architected alerts 1-2
book X-3
definition 1-1
distribution services 6-2
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pass-through, definition 1-4
Primary LU2 Support (SPLS), definition 1-4
protocol requirements 1-1
upline facility (SNUF), definition 1-4
Systems Network Architecture distribution services (SNADS)
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definition 6-2
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systems services control-point ID (SSCPID) parameter 4-9
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T
target system
definition 6-7
TCP/IP (Transmission Control Protocol/Internet Protocol)
definition 1-4
telecommunications
using VTAM 1-1
three-system APPN network 3-1
time
cost per connect 2-6
TMSGRPNBR parameter 4-14
TMSPTY parameter 4-25
topology
application program interface (API) 8-29
data record format D-1
database showing a connection network 7-6
database, network 2-4, 2-5
removal of entries 8-29
routing services (TRS) 8-27
topology database 10-3
tower RTP option
high-performance routing 10-4
Transmission Control Protocol/Internet Protocol (TCP/IP)
definition 1-4
transmission group
characteristics 2-6
coexistence with System/36 8-22
parallel 2-5, 8-16
transmission group number (TMSGRPMBR) parameter 4-14
transmission priority 2-8
advanced considerations 8-30
effect on network performance 8-1
overview 2-8
scheduling 8-30
transmission priority (TMSPTY) parameter 4-25
transmit pacing value 4-21
two-linked APPN network 3-2
two-system APPN network 3-1
type 2.1 architecture 1-1
type 6.2 architecture 1-1
TYPE parameter
local location configuration list 4-4

U
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user defined
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user defined (continued)
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specifying 4-15
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V
value
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Vary Configuration (VRYCFG) command 5-1
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varying
configuration 5-1
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parameter 5-1
virtual APPN controller linktype
configuration options 8-36
virtual controller autocreate device
configuration options 8-36
virtual controller autocreate device limit (VRTAUTODEV)
parameter 4-3
virtual node
definition 7-5
Virtual Telecommunications Access Method (VTAM) 1-1
VRTAUTODEV parameter 4-3
VRYCFG (Vary Configuration) command 5-1
definition 5-1
parameter 5-1
VTAM (Virtual Telecommunications Access Method) 1-1
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If you especially like or dislike anything about this book, please use one of the methods listed below to send your comments to
IBM. Whichever method you choose, make sure you send your name, address, and telephone number if you would like a
reply.
Feel free to comment on specific errors or omissions, accuracy, organization, subject matter, or completeness of this book.
However, the comments you send should pertain to only the information in this manual and the way in which the information is
presented. To request additional publications, or to ask questions or make comments about the functions of IBM products or
systems, you should talk to your IBM representative or to your IBM authorized remarketer.
When you send comments to IBM, you grant IBM a nonexclusive right to use or distribute your comments in any way it
believes appropriate without incurring any obligation to you.
If you are mailing a readers' comment form (RCF) from a country other than the United States, you can give the RCF to the
local IBM branch office or IBM representative for postage-paid mailing.
 If you prefer to send comments by mail, use the RCF at the back of this book.
 If you prefer to send comments by FAX, use this number:
– United States and Canada: 1-800-937-3430
– Other countries: 1-507-253-5192
 If you prefer to send comments electronically, use this network ID:
– IBMMAIL(USIB56RZ)
– IDCLERK@RCHVMW2.VNET.IBM.COM
Make sure to include the following in your note:
 Title and publication number of this book
 Page number or topic to which your comment applies.
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Overall, how satisfied are you with the information in this book?
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How satisfied are you that the information in this book is:
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Easy to find
Easy to understand
Well organized
Applicable to your tasks

Please tell us how we can improve this book:

Thank you for your responses. May we contact you? Ø Yes Ø No
When you send comments to IBM, you grant IBM a nonexclusive right to use or distribute your comments in any way it
believes appropriate without incurring any obligation to you.
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