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Preface
This publication provides the information necessary to define and generate a network con-
trol program/VS or emulation program/VS for the IBM 3704 or 3705 Communications Con-
troller, to load the program into the controller, and to dump the contents of the controller
storage. The publication is directed to systems analysts and systems programmers respon-
sible for (1) defining a network control program to be used in communicating with a cen-
tral processing unit (CPU) in which the OS/VS or DOS/VS Virtual Telecommunications
Access Method (VTAM) or OS/VS Telecommunications Access Method (TCAM) is being
executed or (2) defining an emulation program to be used in communicating with a CPU
in which TCAM, BTAM, or QTAM (or an equivalent access method that supports
IBM 2701, 2702, or 2703 transmission control units) is being executed.

Important: This publication applies only to [1] version 5 (and subsequent versions) of the
network control program/VS and [2] version 3 modification O of the emulation program/
VS. The basic (version 1) network control program is covered by the publication, IBM
3704 and 3705 Communications Controllers, Network Control Program Generation and
Utilities Guide and Reference Manual (for OS/MFT and OS/MVT TCAM Users),
GC30-3000. Version 2 of the Network Control Program/VS (used with TCAM) is covered
by the publication IBM 3704 and 3705 Communications Controllers, Network Control
Program Generation and Utilities Guide and Reference Manual (for OS/VS TCAM Users),
GC30-3007.

This publication also contains the information needed by users of the IBM Airlines
Control Program to specify communication lines on which airlines line control is used.
(RPQ numbers 858911 and 858912 must be installed in the 3705 to which such lines are
attached.) See Appendix L for information on how to specify communication lines
requiring airlines line control (ALC).

Prerequisite and Related Manuals
Prerequisite to use of this publication is a basic understanding of teleprocessing and tele-
processing access methods. You should also have a general knowledge of the purposes of
the IBM 3704 and 3705 Communications Controllers; this may be obtained from the pub-
lication, Introduction to the IBM 3704 and 3705 Communications Controllers, GA27-3051.
See the VTAM System Programmer’s Guide and TCAM System Programmer’s Guide,
respectively, for VTAM and TCAM information.

Within this publication, mention is made of the following publications:

Control Panel Guide refers to either of these two publications, as appropriate:
Guide to Using the IBM 3704 Communications Controller Control Panel (GA27-3086)
Guide to Using the IBM 3705 Communications Controller Control Panel (GA27-3087)

Program Reference Handbook refers to:
IBM 3704 and 3705 Program Reference Handbook (GY30-3012)

NCP Program Logic Manual refers to:

IBM 3704 and 3705 Communications Controllers Network Control Program/VS
Program Logic Manual (SY30-3013)
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VTAM System Programmer’s Guide refers to any of these three publications, as appropriate:
DOS/VS VTAM System Programmer’s Guide (GC27-6957)
0S/VS1 VTAM System Programmer’s Guide (GC27-6996)
0S/VS2 System Programmer’s Library: VTAM (GC28-0688)

TCAM Programmer’s Guide refers to any of the following publications, as appropriate:
OS/VS1 TCAM Programmer’s Guide (GC30-2054)
0S/VS2 TCAM Programmer’s Guide (GC30-2041)
OS/VS TCAM System Programmer’s Guide (GC30-2051).

The Teleprocessing Preinstallation Guide for IBM 3704 and 3705 Communications Con-

_trollers, (GC30-3020) and the Teleprocessing Installation Record for IBM 3704 and 3705

Communications Controllers, (GC30-3021) may also be used as aids to defining your emu-
lation program. The Preinstallation Guide provides the appropriate values for many of the

-network configuration parameters that must be specified in the emulation program and

gives the value(s) appropriate to each type of station and line set accommodated by the
program. The Installation Record contains a set of formatted sheets representing the com-
munications controller and the attached lines, with labeled spaces suitable for recording the
parameter values appropriate for the teleprocessing network being documented. This

record should be filled out as soon as the equipment configuration of your teleprocessing
subsystem is known, and should subsequently be updated each time any changes are made
to the configuration.

Please consult your IBM representative for the editions that are current and applicable.



CAUTION

Do not attempt to define a network control program (or emulation program) solely
on the basis of information given in this publication.

This publication explains what functions the network control program (or emula-
tion program) can perform, what teleprocessing netiork configurations are sup-
ported, and how to define and generate a program that will perform the functions
your installation requires. This book does not contain the restrictions and program-
ming considerations imposed by specific types of stations (terminals) or by other
program components (such as CICS) with which the network control program may
communicate.

Successfully defining a network control program (or emulation program) suitable
for your installation requires that you consult the appropriate programming man-
uals for each of the program components and each of the types of teleprocessing
equipment (controllers, stations) that make up your installation. Consult your IBM
representative to determine the applicable publications that are available.
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HOW TO USE THIS BOOK

This book contains 13 chapters, plus appendixes, grouped into seven parts as follows:

Part: Chapter:
I. Introduction 1. Introduction
2. Network Control Functions for SDL.C Networks
II. Defining Network Control Functions:
SDLC Networks 3. NCP Generation Macro Instructions for
SDLC-Only Networks
4. Network Control (and Emulation) Functions
III. Defining Network Control (and for BSC and/or Start-Stop Networks
Emulation) Functions:
BSC and/or Start-Stop Networks 5. NCP and PEP Generation Macro Instructions
for BSC—Start-Stop—(SDLC) Networks
6. Emulation Functions for BSC and/or Start-Stop Networks
IV. Defining Emulation Functions:
BSC and/or Start-Stop Networks 7. EP Generation Macro Instructions for
BSC and/or Start-Stop Networks
8. Program Generation under OS/VS
V. OS/VS Generation and Utilities 9. Loader Utility under OS/VS
10. Dump Utilities under OS/VS
11. Program Generation under DOS/VS
VI. DOS/VS Generation and Utilities 12. Loader Utility under DOS/VS
13. Dump Utilities under DOS/VS
A. Types of Stations Supported by the IBM 3704 and 3705
B. Network Control Program Generation Messages
C. Utility Messages
D. Coding Examples for Switched Lines and
Multiple Terminal Access Operation
. E. Transmission Codes for World Trade Telety pewriter
VII. Appendixes

Terminals
F. Required Coding Sequence for Program Generation
Macro Instructions
G. Multiple-Terminal-Access Sign-On Procedure for
Terminal Operators
. Partial Program Generation
Sample Network Control and Emulation Programs
Procedure for Determining Line Interrupt Priorities
. Upper Scan Limits, Address Substitution, and
High Speed Select Options
L. Supplemental Information for Airlines Line Control Users
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The foregoing arrangement, a guide to which appears on the two following pages,
presents the content of this book in modular fashion to meet the needs of users
having differing network configurations, network operating modes, and operating
system utility requirements, as follows:

Chapters Used to Define a Program

The next page is a guide to the chapters needed to define a program that accom-
modates various combinations of network configuration and network operating
mode:

Network Configuration:

» SDLC only (no BSC or start-stop stations)

o SDLC and non-SDLC (SDLC and BSC, or SDLC and start-stop, or SDLC,
BSC, and start-stop)

+ non-SDLC only (no SDLC stations)

Operating Mode for Non-SDLC Stations:

« Network Control Mode only
« Network Control and Emulation Modes
o Emulation Mode only

The seven valid combinations of the foregoing six options are graphically repre-
sented in the chart on the next page, To Define a Program. The chart shows, for
each of the seven combinations, which chapters you should use (1) for descrip-
tions of program functions, and (2) to define a program.

A related table, appearing on the foldout sheet at the end of the book, is an index
to the program generation macro instructions applicable for each of the seven
network configuration combinations.

Chapters Used for Generating, Loading and Dumping a Program
The second following page is a guide to the chapters needed to generate, load, and
dump a network control or emulation program under OS/VS and under DOS/VS.

The coding conventions used in the macro instruction descriptions appear at the
beginning of Chapters 3, 5, and 7.

Important: To define a network control program/VS that interacts properly with
the access method in the host processor, you must be aware of the access method

| requirements imposed on the network control program. Refer to the VTAM or TCAM
System Programmer’s Guides mentioned in the Preface.

When defining a program that performs emulation functions, you should also be

familiar with the IBM 2701, 2702, or 2703 transmission control units, as described

in:

e IBM 2701 Data Adapter Unit Component Description (GA22-6864)

o IBM System/360 Component Description: IBM 2702 Transmission Control
(GA22-6846)

o IBM 2703 Transmission Control Component Description (GA27-2703)

In addition, whether you are generating a program that performs network control
functions or emulation functions, you should have available the component
description manuals applicable to the types of terminals in your teleprocessing
subsystem. Please consult your IBM representative for the manuals that are
current and applicable.
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TO DEFINE PROGRAM

SDLC - synchronous datalink control
T o BSC/SS — binary synchronous and/or start-stop
yp.e . NC — network control (mode)
Stations in EM - emulation (mode)
Networ k
SDLC &
sDLC non-SDLC ’(‘;’;‘&:SD:(/:
Only (BSC and/ SS)an
or SS) or
Operating Operating
Mode Mode
Column numbers
on macro instruction 1 2 r 3 4 5 l 6 7 I
index table (foldout
sheet at end of book) %
NC-SDLC NC-SDLC
NC NC NC-BSC/SS EM-BSC/SS NC Only NC & EM EM Only
EM-BSC/SS,
I | ! | [
Chapters Needed: 2,3 2,4,5 2,4,5(7*%) 2,5,6,7 4,5 4,5 (7*%) 6,7
] | | | ] | |
| | 1 | | 1 1
FOR DESCRIP-
TION OF PROGRAM 2 2(sDLC) 2(sbLc) 2(spbLc) 4 4 6
FUNCTIONS, READ 4 (BSC/SS)| |4 (BSC/sS)| |4 (BSC/SS)
CHAPTER:
TO DEFINE A
PROGRAM, USE -
MACROS IN 3 5 > >N 5 > 7
(7*) 7 (EM) (7*)
CHAPTER:
CHAPTERS
NOT NEEDED: 4,5,6, 7 3,6,7 3,6 (7*) 3,4 2,3,6,7 2,3,6(7*) 2,3,4,5

*If you intend to define one or more BSC and/or start-stop lines or line groups exclusively in emulation mode, you may use the GROUP and
LINE macro descriptions in Chapter 7 for defining such lines or groups. The macro descriptions in Chapter 7 include only the operands
applicable to emulation mode.

Note: |If you plan to use this book only to define programs corresponding to the path(s) you select above, you may remove the chapters
listed directly above under the selected path(s) as you will not need these chapters. The elimination of extraneous material renders the
information you need easier to find and use, and reduces the size of the book. If, for example, you plan to use this book only to define
all-SDLC networks (represented by the leftmost path (column 1) above), you will not need and may therefore remove chapters 4 through 7.
It is suggested that you file the removed chapters for possible later use, should your needs change.

SEE FOLDOUT INDEX AT END OF BOOK FOR GUIDE TO MACRO INSTRUCTIONS
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TO GENERATE, LOAD, AND DUMP A PROGRAM

Operating
System
Used
0S/VS DOS/VS
|
CHAPTERS NEEDED: 8,9,10 11,12,13
TO GENERATE
A PROGRAM, 8 11
SEE CHAPTER:
TO LOAD A
PROGRAM, 9 12
SEE CHAPTER:
TO DUMP A
PROGRAM, 10 13
SEE CHAPTER:

Note: |f you need only OS/VS information, you may remove Part VI (Chapters 11, 12, and 13).
Conversely, if you need only DOS/VS information, you may remove Part V (Chapters 8,9, and 10).
It is suggested that you file the removed chapters for possible later use, should your needs change.



| Summary of Amendments—Sixth Edition (GC30-3008-5)

This sixth edition applies to version 5 of the Network Control Program/VS and version 3
of the Emulation Program/VS.

This edition reflects the availability of OS/VS TCAM as an access method with which
version 5 of the network control program/VS can directly communicate. (The previous
edition reflected only OS/VS VTAM and DOS/VS VTAM as access methods for cummuni-
cating with the network control program.)

Throughout this publication the term “access method” generally refers to whichever access
method is used to communicate with the program in the communications controller.
References to a specific access method appear where a network control program function
is supported by only one access method or the NCP parameters required differ for differ-
ent access methods.

In addition to making the foregoing changes, this edition:

e Adds the following new operands:
LNQTCNT (LINE macro)

PARCHK (LINE macro)
PECHAR (GROUP macro)
e Makes corrections or clarifications to the following operands:

BFRPAD (HOST macro)

LOCHAN (BUILD macro)

MAXDATA  (PU, CLUSTER macros)

NRZI (LINE macro)

UNITSZ (HOST macro)

» Modifies the list of SYSCNTRL macro parameters.
e Adds guidelines for writing user block handling routines.
e Adds two messages (IFL5151 and IFU515I) to Appendix C.

The foregoing additions and changes, as well as other minor corrections and clarifications,
are indicated by vertical lines to the left of the changed or added material.




Summary of Amendments—Fifth Edition (GC30-3008-4)
The fifth edition:
e Adds the following operands to the macros indicated:

BUILD: CA, OPCSB2
LINE: BUFSIZE, NEGPOLP, PAUSE

e Adds information on the IBM 3705-II. This edition applies equally to the 3705-I and 3705-I1,
except where a distinction between the two is explicitly made.

e Addsinformation on the type 3 communication scanner and type 4 channel adapter for the
IBM 3705.

e Adds a description of the multi-subchannel line access facility for channel operations in emulation
mode.

e Clarifies the generation procedure for emulation programs, as described in Chapters 8 and 11.

e Adds Appendix J, which gives a method for determining the interrupt priority to be assigned to
each line in the network.

® Adds Appendix K, which provides information on use of the upper scan limit, address substitution,
and high speed select options as specified in the GENEND macro.

e Adds information on data set space provided if the UT1, UT2, or UT3 operand of the BUILD macro
is omitted.

e States that the STATMOD operand is optional for release 33 (or higher) of DOS/VS and release 2
(or higher) of VTAM.

e Corrects and clarifies the description of the SERVLIM operand of the LINE macro.

e Corrects and clarifies the description of the MAXDATA and PASSLIM operands of the PU,
CLUSTER, and INNODE operands.

® Adds and updates messages in Appendixes B and C.
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Chapter 1: Introduction

The 1BM 3704 and 3705 Communications Controllers can be programmed to
communicate with a large variety of remote terminals, transmission control units,
and computers. This programming can accommodate many different teleprocess-
ing applications and operational requirements.

Control programs for the communications controller are first defined in the form of macro
instruction source statements, then generated by a compilation process, and finally loaded
into the communications controller. These three steps—defining, generating, and loading—
are the subject of this publication.

The Network Control Program/VS

Network Control Functions

The network control program/VS (hereafter referred to in this book as the
network control program) controls the transmission of data between the host
processor and the remote stations in the teleprocessing network connected to the
communications controller. (The host processor is the central processing unit
(CPU) in which is executed the access method that interacts with the network
control program.)

A network control program/VS can execute two broad categories of functions:
network control functions and emulation functions.

Network control functions include the wide range of capabilities for which the
3704 and 3705 controllers are principally designed, as follows.

The program recognizes and fulfills requests by the teleprocessing access method
to transmit data to and receive data from the network. In so doing, the program
performs whatever operations are needed to establish communication with sta-
tions (these operations include polling, addressing, dialing, and answering), as
appropriate for the type of station and type of communication line linking the
station and the controller. Then the program receives message data into buffers,
inserts and deletes transmission control characters as required, and translates
message data from processing code (EBCDIC) into transmission code, and vice
versa. Finally, the network control program transmits the data from the buffers to
the access method or to the stations in the network.

The network control program also governs many aspects of communication
between the network and the host processor, such as the amount of data to be
accepted from a station once connection is established, the number of devices on a
multipoint line with which the access method can communicate concurrently, and
exchange of identification sequences with stations on switched lines.

Network control functions also include: (1) automatic error recovery and statisti-
cal recording, (2) diagnosis of controller, line, and station malfunctions, and (3)
changes to operating parameters during program execution upon request from the
host processor.
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Emulation Functions

Emulation functions comprise a more restricted range of functions, equivalent to those
provided by the IBM 2701, 2702, and 2703 (collectively referred to in this book as
transmission control units). These emulation functions permit most existing user applica-
tion programs to operate unchanged when a 3704 or 3705 supplants one or more of the
transmission control units mentioned. These functions are described below under The
Emulation Program/Vs.

You may generate a program that performs only network control functions or only emu-
lation functions, or both, according to the needs of your teleprocessing installation. A pro-
gram capable of both categories of functions is called a network control program with the
partitioned emulation programming (PEP) extension. When generating a program having
the PEP extension, you specify, for each communication line in the network, whether that
line is to operate in network control mode or emulation mode, or both. Operation in net-
work control mode means that all of the network control functions apply to data trans-
mission over that line. Operation in emulation mode means that only the emulation func-
tions are performed for that line. These are equivalent to the functions performed by the
2701, 2702, or 2703 to which the line was formerly attached. Because the functions per-
formed by the three types of transmission control units differ in some respects, you spec-
ify for each line which of these units is to be emulated.

If you specify operation in both modes, operation can be changed from one to the other
whenever desired by command from the access method that communicates with the net-
work control program.

The Emulation Program/VS

The emulation program/VS (hereafter referred to as the emulation program) and the par-
titioned emulation program (PEP) extension of the network control program/VS allow
many programs written for support of the IBM 2701, 2702, and 2703 transmission control
units to operate with the IBM 3704 and 3705 controllers with no modification. These pro-
grams include IBM Type I access methods that support the 2701, 2702, and 2703, as well
as IBM Type II and Type III programs and user-written programs that interface with the
2701, 2702, and 2703 in a manner equivalent to Type I access method programs. Pro-
grams that involve timing dependencies and support of certain special and custom features
may, however, require modification.

The emulation program requires that a type 1 or type 4 channel adapter be installed in the
controller for attachment to a System/360 or System/370 byte-multiplexer channel. All
models of the 3704 and 3705 have enough storage to accommodate small networks oper-
ated in emulation mode, but larger networks require more than the minimum amount of
storage.

The emulation program, in conjunction with the type 1 or type 4 channel adapter, per-
mits the use of the same control sequences and data transfers as do the 2701, 2702, and
2703. It also provides most of the standard functions of these control units. Not sup-
ported are the parallel data adapter, synchronous data adapter type 1, programmable two-
processor switch, 230,400 bps synchronous speed, direct attachment of the 1BM 1032
Digital Time Unit, the IBM2712 Remote Multiplexer attachment features, and the reverse
channel feature. ASCII transparency is supported only for a communication line serviced
by a type 3 communication scanner. (Exception: Programming RPQs [PRPQ] are avail-
able that permit the type 1 and type 2 scanners to accommodate ASCII transparency and
six-bit transcode.)



Communication between Controller and Host Processor
The network control or emulation program interacts with one or more access methods
executing in the host processor. The access method and any associated application pro-
grams must be designed to interact with the control program in the manner appropriate
to the mode in which the lines served by the access method are to operate—that is, in net-
work control mode or emulation mode, or both.

Communication in network control mode between the network control program
and the access method generally consists of an exchange of requests issued by the
access method and responses returned by the network control program. Each
request and each response contains the control information necessary to identify
the teleprocessing resource to which it applies, the operation required (for exam-
ple, read or write), and status information pertaining to that operation. Requests
and responses also contain the text of messages to be passed between the access
method and the network. Some responses from the network control program are
unsolicited; that is, not returned in response to a request. Unsolicited responses
report error conditions and status information that may develop during operation
of the controller.

All requests and all responses for lines operating in network control mode pass
between controller and host processor over the network control subchannel. This
subchannel is represented by a subchannel address on the CPU channel to which
the controller is attached. There is always one network control subchannel
regardless of how many lines are operated in network control mode. If the
controller is to perform only network control functions, this is the only subchannel
required. Over the network control subchannel also passes load module data sent
by the access method loader or independent loader, and the contents of controller
storage during the dumping process.

Communication in emulation mode between the access method and the network control
program is essentially the same as between the access method and the transmission control
unit being emulated. As is the case for transmission control units, each communication
line operated in emulation mode requires its own CPU subchannel address. The subchan-
nels associated with lines operated in this mode are called emulation subchannels. In defin-
ing a program that performs emulation functions, you associate each communication line
with an emulation subchannel address. Use of the multi-subchannel line access (MSLA)
feature of the program allows more than one subchannel address to be associated with a
line, but communication is possible over only one subchannel at a time. (This feature is
described in Chapters 4 and 6.) The converse, however, is not true: more than one line
cannot be associated with a single subchannel address. (An exception is a program option
for emulation of a 2701 that is equivalent to the dual communications interface feature of
the 2701. This option allows either of two lines to be associated alternately with a single
subchannel.)

For either the MSLA or dual communication interface facility, the line with which a sub-
channel is to communicate is established by command from the access method. Selection
is possible only among the line/subchannel associations established when the program was
defined. The source program must be modified and reassembled to change these
associations.
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A program that performs both network control and emulation functions requires (1) a sin-
gle network control subchannel and (2) one or more emulation subchannels for each line
to be operated in emulation mode (even if such a line will sometimes operate in network
control mode). A program that is to perform only emulation functions still requires a net-
work control subchannel (also called a ““native” subchannel); however, this subchannel is
used only for loading the network control program into the controller and for dumping the
contents of controller storage.

This book applies to version 5 of the network control program/VS—that is, the version

| designed to communicate, in network control mode, with VTAM or TCAM—and to ver-

sion 3 of the emulation program/VS. (Earlier editions of this book apply to previous ver-
sions of these programs.) Control program operations in emulation mode do not commu-
nicate with VTAM, but rather with TCAM, BTAM, or QTAM. Figure 1-1 illustrates the
data flow relationships that can be established between the host processor and local and
remote communications controllers.
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Figure 1-1. Host Processor/Communications Controller Data Flow Relationships (1 of 2)

1-6



HOST PROCESSOR LOCAL CONTROLLER REMOTE CONTROLLER

(1BM 3704, 3705-1, 3705-11) (1BM 3704, 3705-1)
Channel Communication
Access Method Adapters Scanners Communication Scanners
NCP b
1CA VTAM NCP ———N
1 CPU -
(TYPGEN=NCP-LR) (TYPGEN=NCP-R)
VTAM =
NCP-PEP TCAM, NCP N —
1cA BTAM, 4 N, With NCP ———N
1CPU QTAM, PEP E -
etc.* E[v
(TYPGEN=NCP-R)
(TYPGEN=PEP-LR)
VTAM
——— N
NCP-PEP NCP N
2CA TCAM, :lvﬁ:
1 CPU BTAM, PEP
QTAM, — (TYPGEN=NCP-R)
ete.” —°
(TYPGEN=PEP-LR)
VTAM N Ncp N
NCP-PEP NeCP
2CA with (TYPGEN=NGP-R)
2 CPU PEP
TCAM, I
BTAM, < > e —
QTAM, N Eaa—_—
etc.” l
(TYPGEN=PEP-LR)
VTAM —
TCAM, —
BTAM, N
QTAM, NCP N
NCP-PEP etc.* NCP
with
2CA PEP (TYPGEN=NCP-R)
2CPU
TCAM,
BTAM, E
QTAM,
etc.* J
(TYPGEN=NCP-LR)
*Other access methods and program products Channel
designed to communicate with the communications in network control mode
controller in emulation mode may be used (for ~

(single subchannel)

in emulation mode
m (multiple subchannels)

example, HASP, JES, CICS, IMS). Message flow over channel:

Native/network control subchannel:

. -
(used for program loading/dumping)
L network control mode ——— N
Linesin X JR—
emulation mode — E

Figure 1-1. Host Processor/Communications Controller Data Flow Relationships (2 of 2)
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Defining the Network Control or Emulation Program

Achieving an operating network control or emulation program is a three-step process. The
first step, defining the program, is the most involved. Many different variables and options
must be considered in preparing a program that meets the requirements of a particular net-
work configuration and application.

A network control or emulation program is defined in the form of a source program con-
sisting entirely of macro instructions called control program generation macro instructions.
These include configuration macros for specifying the elements of the teleprocessing net-
work and are similar to those used in some teleprocessing access methods (for example,
LINE and TERMINAL). The source program, when punched into cards and preceded by
the appropriate job control statements, forms the input to the next of three steps, the
generation procedure.

Chapter 4 describes each of the characteristics of the teleprocessing subsystem to be con-
sidered in defining a network control program that is to perform network control functions,
or both network control and emulation functions for BSC and/or start-stop stations.
Chapter 2 provides equivalent information for SDLC stations (network control functions
only). Some of these characteristics are generally applicable to most teleprocessing sub-
systems. Other characteristics pertain to the capabilities and control techniques distinctive
to the 3704 and 3705 communications controllers and the network control program.

Chapter 6 is for the convenience of the reader who wishes to define a program that per-
forms only emulation functions or to define a line or group of lines that operate only in
emulation mode. This chapter contains the same information about emulation functions
as Chapter 4 does, but omits the large amount of information in Chapter 4 that pertains
only to network control operation.

Once you understand the characteristics explained in Chapters 2, 4, and/or 6, as deter-
mined by your requirements, you may undertake the task of defining a network control
program by referring to Chapters 3, 5, or 7. Chapter 5 contains the macro instructions
required to define a BSC and/or start-stop network that is to operate in network control
mode or in both network control and emulation modes. Chapter 3 contains the same infor-
mati(l)ﬂior SDLC stations as does Chapter 5, but omits BSC and start-stop stations and is
thus more convenient for the reader wishing to define an SDLC-only network. Chapter 7
contains the information needed to define an emulation program for BSC and/or start-stop
networks. You may also use the GROUP and LINE macro descriptions in Chapter 7 for
defining a line or line group within a network control program (with the PEP extension)
that is to operate only in emulation mode.

Note: See the Caution following the Preface before attempting to define a network control program.

Generating the Network Control or Emulation Program

1-8

After the network control or emulation program is defined in the form of a source program
containing control program generation macro statements, it is ready to be generated. This
is a compilation procedure consisting of assembly and link-editing steps. The procedure
may be executed in the host processor or in any other central processing unit that (1) can
fulfill the operating system assembly and link-editing requirements and (2) has access to
the 1BM-supplied network control program module libraries. These libraries, supplied by
the 1BM Program Information Department, must be added to the operating system before
any network control or emulation programs can be generated. Documentation provided
with the libraries explains how to add them to the operating system.



The primary output of the generation procedure is a network or emulation control program
load module, ready for loading into the communications controller. Chapters 8 and 11
describe the generation procedure under OS/VS and DOS/VS, respectively.

The VTAM Initialization Process
The VTAM initialization process requires as input the same control program source state-
ments as used for NCP generation, supplemented by several other source statements mean-
ingful only to VTAM. These statements, which consist of separate macros and additional
operands of existing NCP macros, may be placed in the network control program source
deck either before or after the NCP is generated. Placing the VT AM-only statements in the
deck before generating the network control program is recommended, however, because
adding them to the deck after generating the program can result in introducing inadverent
errors (such as misspelled operands, transposed cards) that would cause the information
given to VTAM initialization procedure to differ from the generated network control
program.

Chapters 3 and 5 list these VT AM-only macros and operands, and indicate where they must
appear in the NCP source deck used for VT AM initialization. However, their use is not
explained; the VTAM System Programmer’s Guide tells how to use these VTAM-only
source statements. The program generation procedure checks only the keyword part of
VTAM-only operands for proper spelling. No check is made on the appropriateness or
accuracy of the parameters specified, and no verification is made of the appropriateness of
the operands coded.

Caution: Because the VTAM initialization does no validity checking of NCP parameters validity checked
by the NCP generation procedure, it is imperative that the NCP source statements be entirely free of
errors before being given to the VTAM initialization procedure. Therefore, the network control pro-
gram must be assembled, via stage one of the generation procedure, and reassembled if necessary, until
the stage one output listing shows no MNOTE statements having severity codes of 4 or 8.

Loading the Network Control or Emulation Program
The final step in achieving an operating network control or emulation program is loading
the program load module into the communications controller. For a local communications
controller, this requires'that a loader utility program be executed in the host processor,}
with the controller on-line to the processor. For a remote communications controller, load-
ing requires that a loader utility program be executed in the host processor and that a net-
work control program be executing in the local controller to which the remote unit is con-
nected. Apart from transferring load module data between the host processor and the
remote controller, the program in the local controller does not participate in the loading
process.

The loader utility program executed in the host processor may be an access method
(VTAM or TCAM) facility or an independent utility program provided by IBM as part of
the system support programs. The independent utility, use of which is explained in
Chapters 9 (OS/VS) and 12 (DOS/VS), or the TCAM facility, may be used only for load-
ing a local controller. The VTAM loader facility must be used for loading a remote com-
munications controller and may be used for loading a local controller. See the appropriate
VTAM or TCAM publications, of those listed in the Preface, for information on the access
method loading facility.
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Obtaining the Contents of Controller Storage ,

The Dynamic Dump Utility

1-10

A utility called the dump program allows a selected portion or all of the contents of the
controller storage (whether local or remote) to be transferred from the controller to the
host processor, which then prints the contents in hexadecimal format. The dump program,

| like the loader program, may be an access method facility or an independent program

supplied as part of the system support programs. Either dump program has two modules,
one of which the host processor transfers to the controller before the dumping process
begins. The two modules then interact to transfer the contents of controller storage to
the host processor; the host processor module then formats and prints the storage
contents.

Executing the dump utility stops operation of the network control er emulation progran;
after the dumping process is completed a control program must be reloaded into the con-
troller before teleprocessing operations can resume. (An alternate means of obtaining the
storage contents that does not require stopping the control program is explained below
under The Dynamic Dump Utility. This utility is available only in an emulation program
or a network control program with the PEP extension.)

The storage contents of a remote communications controller can be obtained only with
the access method facility; the storage contents of a local controller can be obtained with
either the access method facility or the independent utility program.

Chapters 10 (for OS/VS) and 13 (for DOS/VS) explain how to use the independent dump
utility. '

The dynamic dump utility is an optional utility program that allows the contents of con-
troller storage to be transferred from the controller to the host processor without inter-
rupting operation of the control program. A full storage dump or a dump of the trace
tables for lines in emulation mode can be obtained. In addition, portions of storage can
be displayed on the operator’s console at the host processor. The utility can also activate
or deactivate the emulation mode line trace function, which allows the selection of two
program levels to be traced.

Chapters 10 (for OS/VS) and 13 (for DOS/VS) explain how to use the dynamic dump
utility program.
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Chapter 2: Network Control Functions for SDLC Networks

Described in this chapter are the many aspects of an SDLC teleprocessing subsys-
tem that you must identify to the network control program to tailor it to your
particular teleprocessing installation. You should read this chapter if you wish to
define a program capable of operating SDLC links.

The chapter is divided into six major sections. The first four explain the charac-
teristics of the teleprocessing subsystem with respect to:

« The stations and lines of the SDLC network

o The communications controller hardware configuration

« Data transfer between the communications controller and the host processor

« Procedural options governing message traffic between the controller and the
network

The remaining two major sections explain the optional diagnostic and service aid
facilities that may be included in the network control program, and the program
generation options and data sets (files) that the generation procedure will use in
creating a network control program load module. The description of each charac-
teristic and option is not exhaustive; it is intended to provide sufficient informa-
tion to enable you to select the appropriate parameters when coding the program
generation macro instructions.

For many characteristics, especially those relating to the equipment configuration,
the decisions about what to code in the macro instructions have been made by the
system designer. (This is the individual who determines the teleprocessing equip-
ment, network configuration, and communication services that constitute your
teleprocessing subsystem.) You need only determine what these characteristics are
and code the appropriate macros and operands accordingly.

Other characteristics relate to resources, such as the size of the buffers in the
buffer pool, or to procedural options, such as pacing. Such characteristics, which
affect the message-handling capacity and throughput of the teleprocessing subsys-
tem, require careful consideration before specifying the corresponding parameters
in the program generation macro instructions.

Once you are familiar with those characteristics that apply to your equipment
configuration and applications, you are ready to code the program generation
macro instructions that define the network control program. At that point you
should go on to Chapter 3 (macro instructions for SDLC-only networks) or
Chapter 5 (for combined BSC/start-stop/SDLC networks).

SDLC Network Characteristics
This section applies only to SDLC network operation. See the section BSC and
Start-Stop Network Characteristics in Chapter 4 for information on BSC and
start-stop network operation.

Physical and Logical Units
In this book, SDLC station refers to any of the units with which the network
control program can communicate using the synchronous data link control
scheme, such as the IBM 3601 and 3650 control units (called cluster controllers),
IBM 3767 and 3770-series terminals, and 3704 and 3705 communications con-
trollers.

3704 and 3705 Control Program Generation and Utilities 2-1



| To the network control program (and to the access method), each SDLC station appears as

a physical unit. A physical unit, which constitutes the logical “appearance” of the station
to the rest of the network, represents a specific set of defined functions performed by pro-
gramming or by hardware, depending on the type of physical unit. Associated with certain
physical units may be one or more logical units—application programs within the SDLC
station.

Each physical unit is represented within the network control program by a PU
macro, which identifies it as a type 1, type 2, or type 4 physical unit. These type
designations are in lieu of specific, numeric machine types. For example, IBM
3270 and 3767 SDLC terminals are both type 1 physical units. The type designa-
tions reflect the degree of program function performed by the physical unit.
Functionally equivalent physical units bear the same type designation.

Other parameters associated with the physcial unit are the station address, the
subarea address assigned to the unit (communications controllers [type 4 physcial
units] only), and the procedural options that govern communication between the
network control program and the physical unit. The procedural options are
described under Procedural Options, later in this chapter.

Note: In version 3 of the network control program, physical units are represented by CLUSTER or
INNODE macros. The CLUSTER macro is equivalent to a PU macro for a type 2 physical unit, and

the INNODE macro is equivalent to 2 PU macro for a type 4 physical unit (that is, a communications
controller). All SDLC stations added to an existing (version 3) source program that is to be re-generated
under version 5 should be represented by PU macros. For compatibility with the previous version,
version 5 continues to accept CLUSTER and INNODE macros; however, any subsequent changes or
additions to physical unit parameters will be reflected only in the PU macro.

The logical units associated with an SDLC physical unit are defined by LU macros, if the
physical unit is attached to a nonswitched link, and the logical unit parameters ak defined
in these macros. If, on the other hand, the physical unit is reached over switched &om-
munication facilities (VT AM only), the network control program allocates its logical units
dynamically from a pool of logical units. A single LUPOOL macro defines the pool from
which all logical units for switched SDLC links are obtained. The logical unit parameters
in this case are defined and maintained in VT AM, rather than in the network control pro-
gram. Upon establishing a session with an SDLC station, VTAM must pass the appropriate
logical unit parameters to the network control program, which inserts them in the logical
units it has allocated for that session. Thus initialized, these NCP logical units represent
the logical units in the station for the duration of the session. When the session ends, the
program returns the allocated NCP logical units to the logical unit pool for re-use in other
sessions.

Communication Line Characteristics

2-2

A communication line as used in this book includes the entire transmission link
between a station and the communications controller, including the modems (data
sets), regardless of the actual transmission medium—physical conductors (wire),
microwave links, satellite links, etc., or a combination of these media. Communi-
cation lines over which synchronous data link control procedures are used are
called SDLC links.

Line characteristics refer to the functional attributes of the transmission path, for
example, whether the communication facility is half-duplex or duplex; and to
related aspects of the line such as the physical address, within the communications
controller, to which it is attached.



SDLC cluster controllers may communicate with a local or remote communica-
tions controller over a nonswitched point-to-point link, or a nonswitched multi-
point link, or over switched point-to-point facilities. Each SDLC link must be
represented within the network control program by a LINE macro. This macro
specifies to the program certain characteristics of the link.

A multipoint line discipline is used for all SDLC links attached to a communica-
tions controller, regardless of the number of stations on the link. The controller
contacts a specific station by sending a control character (physical address)
assigned to and recognized only by that station. The one station receiving that
character responds appropriately; the other stations ignore the character.

Specify an SDLC link as requiring a multipoint discipline by coding
POLLED=YES in the LINE macro.

The network control program requires a service order table for each SDLC link
for which the controller in which the program is executed is the primary station.
(The station that controls an SDLC link is the primary station for that link; the
other station is the secondary station.) The service order table contains one or
more entries for each SDLC station attached to the link.

A service order table is defined by a SERVICE macro. Code a SERVICE macro
directly following each LINE macro that represents an SDLC link for which the
controller is the primary station.

Half-Duplex vs. Duplex Links
The network control program must know whether a communication facility. is
half-duplex or duplex (sometimes called full-duplex). You specify this in the
DUPLEX operand of the LINE macro representing the line. This operand
represents the characteristics of the entire communications path including
common-carrier lines and equipment, and the modems at both ends of the path.
The operand does not specify the mode of data transfer over the line. (Itis
important not to assume that a two-wire modem is necessarily a half-duplex
modem; some modems are in fact duplex. In general, if the “clear-to-send” signal
lead in the modem is continuously energized, the modem is duplex, regardless of
whether it is a two-wire or four-wire modem. If in doubt, consult the installer or
supplier of the modem.)

Line Speeds and Clocking
In the SPEED operand of each LINE macro, specify the data rate at which the
line is to operate. This is the rate at which the station, controller, and modems are
designed to transmit data over the communications facility that links the station
and the controller.

If the modem that connects the line to the communications controller has two
possible data rates, as is the case with the IBM 3872 and 3875 modems, for
example, designate in the DATRATE operand of the LINE macro whether the
line is to operate at the higher or lower of the two rates.

In the CLOCKNG operand of the LINE macro, specify whether internal
(business machine) clocking or external (modem) clocking is used for the commu-
nication line. Internal clocking is provided by the communication scanner that
services the line. External clocking is provided by the modem, whether the
modem is a separate unit or built in to the controller.
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Line Addresses

Each communication scanner in the communications controller may be provided
with from one to four oscillators. The bit rates for each oscillator must be speci-
fied in the SPEED operand of the corresponding CSB macro.

Each SDLC link attached to the communications controller is identified to the network
control program by one or two physical line addresses representing the physical location
in the controller at which the link is attached (via line set and line interface base [LIB]).

If a single line address is used for both transmitting and receiving over the SDLC
link, specify that address in the ADDRESS operand of the LINE macro represent-
ing the link. If separate line addresses are used for transmitting and receiving,
specify both addresses in the ADDRESS operand of the LINE macro.

Modem New Sync Feature

Certain types of synchronous modems are equipped with a feature called “new
sync,” which reduces the amount of line-turnaround time that is normally expend-
ed each time the direction of transmission on the line is reversed. The
NEWSYNC operand of the LINE macro specifies whether this feature is to be
used.

NEWSYNC=YES is valid only if the modem (at the controller) serving the line

has the new sync feature, and if the communications controller is the multipoint
master (not tributary) station for a duplex (rot half-duplex) line on which multi-
point line control is used.

Determine from your IBM representative or the installer or supplier of the modem (if
other than an IBM modem) whether the modem has the new sync feature.

Effect of NRZI vs. NRZ Bit Stream Encoding

The network control program transmits data over an SDLC link in either
“non-return-to-zero” (NRZ) mode or ‘“‘non-return-to-zero-inverted” (NRZI)
mode. This program option is specified in the NRZI operand of the LINE macro
that represents the SDLC link. The choice of option is determined solely by the
effect on the modems serving the link, as follows.

The modems at each end of the link must maintain synchronism with each other
for the entire duration of message transmission. Some modems require bit trans-
itions (that is, O to 1 or 1 to 0) at intervals in the data stream in order to maintain
synchronism. (Such modems are said to be sensitive to transitionless bit streams.)
When operating in NRZI mode, the data terminal equipment at the ends of the
link manipulate the bit stream transferred to the modems in such a way that
transitions are introduced into the bit stream even when the message data being
transmitted is transitionless (that is, consists of sequences of repeated binary 0’s
[hexadecimal 00]). (Such binary sequences are likely to occur in messages
containing storage dump data or IPL data being sent to programmable controllers
or terminals.) The transitions thus introduced ensure that the modems remain in
synchronism. The terminal equipment that receives the altered bit stream recon-
verts it to its original form.

In NRZI mode, sequences of zeros (000000...) are converted to alternating ones
and zeros (101010...), thus satisfying those modems sensitive to transitionless bit
streams. Certain other modems, however, are sensitive to just this alternating
pattern (101010...) rather than to transitionless bit streams; they will lose syn-
chronism if subjected to 101010 patterns of sufficient length. When the SDLC



link is equipped with such modems, the terminal equipment must operate ih NRZ
mode rather than in NRZI mode.

The rules for selecting NRZI vs. NRZ operation are as follows:

« If internal (business machine) clocking is used on an SDLC link, NRZI opera-
tion is required; specify NRZI=YES in the LINE macro representing the link
(or omit the operand).

« If external (modem) clocking is used on the SDLC link, NRZI operation is
required (NRZI=YES) unless the modems on the link are sensitive to repeated
101010 patterns, in which case specify NRZI=NO in the LINE macro. Con-
sult your IBM representative (for IBM modems) or the modem supplier or
installer (for non-IBM modems) to determine whether the modems are sensitive
to repeated 101010 bit patterns.

Caution: All business machine equipment (terminal equipment) on the same SDLC link must
use the same encoding scheme—that is, all use NRZI mode (NRZI=YES) or all use NRZ mode
(NRZI=NO). Mixing of modes on the same SDLC link will result in total lack of communica-
tion between stations on the link. Where the stations on the SDLC link are remote 3704 or 3705
controllers, the setting of the NRZI bit in the IPL configuration data set of the remote program
loader must correspond to the program-specified option (NRZI=YES or NRZI=NO).
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Communications Controller Hardware Configuration

Several characteristics that must be identified to the network control program reflect the
system designer’s choice of hardware options for the communications controller. These are
(1) the size of storage installed in the controller, (2) the type and number of channel adap-
ters that join the communications controller to the host processor(s), (3) the type, number,
and oscillator bit rates of the communication scanners installed, and (4) the interrupt pri-
ority to be used for each line serviced by a scanner. This information may be learned from
the system designer.

Specify the storage size in the MEMSIZE operand of the BUILD macro. Also specify the
type and number of channel adapters in the CA and CHANTYP operands of the BUILD
macro. (Omit CHANTYP if the controller is a 3704.)

A communications controller can be equipped with from one to four communication scan-
ners. The IBM 3704 and IBM 3705 models Al, A2, and E1-E8 always have a single
scanner. Models B1-B4 of the 3705 can have one or two scanners; models C1-C6 up to
three scanners; and models D1-D8 up to four scanners. Models F1-F8 of the 3705-II have
one or two scanners; models G1-G8 have three scanners; and models H1-H8 have four
scanners. Each communication line attached to the controller is serviced by one of the
scanners. The number of lines serviced by each scanner depends upon the data rates (line
speeds) at which the lines operate. Each scanner may be equipped with from one to four
oscillators, or internal clocks, and can therefore provide internal clocking for up to four
different speeds of lines. In addition, the scanner may service lines for which external
modems (including integrated modems within the 3704 or 3705) are used, without restric-
tion as to the number of different external clock speeds used for those lines. To service a
line that is externally clocked, however, a scanner must be equipped with an oscillator that
operates at less than one-half of the data rate of that line. (This may be the same oscillator
that furnishes clocking for one or more of the internally clocked lines.) A scanner equipped
with 600 bps and 1200 bps oscillators, for example, could service lines operating at these
speeds, using internal clocking, and also service lines using external clocking at speeds
exceeding 1200 bps—for instance, 2000 and 7200 bps. This scanner could not, however,
service externally clocked lines of 1200 bps or less, because in this example there is no
oscillator that operates at less than one-half of 1200 bps.

For each scanner, you must specify to the network control program (1) the type of scan-
ner, (2) the machine module in which it is installed, and (3) the bit rates of the oscillators
with which each scanner is equipped. This information, like the storage size and channel
information, should be obtained from the system designer before you code the program
generation macro instructions. Specify the details of the scanners in the TYPE, MOD, and
SPEED operands of a CSB macro—one macro for each scanner in the controller.

The network control program is interrupted by the line interface hardware of the control-
ler each time a data bit, a data character, or a data buffer (depending on the type of scan-
ner) is to be sent over or received from a communication line. To avoid character overrun
or underrun, lines having a high data rate require service from the program more frequently
than lines having lower data rates. Each line serviced by a given communication scanner is
therefore assigned an interrupt priority relative to other lines serviced by the same scanner.
If all lines on the scanner have the same data rate, the priority may be equal. If the lines
have differing rates, however, those with high rates should be assigned higher priority than
those with lower rates.



For a type 1 scanner the priority may be 0 or 1 (1 is the higher priority). Fora type 2 or
type 3 scanner, the priority may be 0, 1, 2, or 3 (3 is the highest priority). These priority
values are specified in the INTPRI operand of the LINE macro.

Appendix J gives a method for determining the interrupt priority for each line in the net-
work.
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Communication Between Controller and Host Processor

Information on both the buffers within the access method and buffers within the network
control program must be specified to the network control program in order for it to prop-
erly coordinate data transfers to and from the access method.

Data Transfer from Host Processor to Controller

The amount of data conveyed from the host processor to the communications controller
during a single data transfer operation over the network control subchannel may vary over
a wide range, depending on the number of requests and the amount of accompanying mes-
sage data to be transferred. Efficient operation of the network control program requires
that the program preallocate a suitable number of buffers for incoming data transfers,
rather than allot buffers one at a time. Once the set of buffers is allocated, data transfer
from the access method can proceed without further attention by the network control
program’s supervisory routine until the data transfer ends or all the preallocated buffers
are filled. If the amount of data received during one transfer is insufficient to fill all of
the preallocated buffers, the remaining buffers are used for subsequent data transfers until
all are filled, at which point the program allocates the same number of buffers again.

The INBFRS operand of the HOST macro specifies the number of buffers the network
control program is to allocate for data transfers over the network control subchannel from
the access method. You should consider two factors when estimating a value for INBFRS.

If the size of a data transfer consistently exceeds the preallocated buffer space, the network
control program’s supervisory routine is frequently interrupted to provide more buffers for
the excess data. The time the program must spend in processing the interrupts reduces the

time it can devote to servicing communication lines.

On the other hand, preallocating an excessive quantity of buffers for receiving messages
from the access method may deplete the buffer pool to the point that insufficient buffers
are available for receiving messages over the communication lines. Buffer depletion is
especially likely when (1) the buffer pool is relatively small and (2) a low message rate

over the channel from the access method causes the preallocated buffers to be filled slowly,
thus unduly delaying return of these buffers to the pool.

In choosing a value for INBFRS, then, strike a reasonable balance between degraded net-
work control program efficiency due to excessive time spent processing interrupts for allo-
cating more buffers, and unnecessary over-allocation of buffers.

Data Transfer from Controller to Host Processor

2-8

There is a limit to the amount of data the access method can receive from the network
control program during a single data transfer over the network control subchannel. This
limit must be specified when defining the network control program so that the program
does not attempt to send more than the access method can accept. You specify this limit
with the MAXBFRU and UNITSZ operands of the HOST macro. MAXBFRU designates
the number of buffer units the access method allocates for a data transfer, and UNITSZ
indicates the size of each unit in bytes. The total access method buffer space available is
the product of the two values. (A buffer unit is the smallest amount of contiguous stor-
age area handled as buffer space; a buffer may consist of one or more units.)



In sending a series of response (or request) blocks to the host processor, the network con-
trol program causes the access method to begin receiving each successive block in a new
buffer.

In some applications, the access method inserts prefixes in buffers ahead of the message
data. A network control program option allows each new block sent to the host processor
to be offset from the beginning of the access method buffer by enough space to allow the
access method to insert the prefix. The amount of offset is specified in the BFRPAD
operand of the HOST macro. OS/VS VTAM requires 28 bytes for the buffer pads; DOS/

| VS VTAM requires 15; OS/VS TCAM requires a minimum of 17 bytes.
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Procedural Options

Defining Buffer Size

Path Information Units
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Several procedural options characterize the operation of SDLC links. These options
include (1) the manner in which the program starts up and shuts down the teleprocessing
network, (2) the amount of data to be transferred at one time between stations and the
controller, and (3) the amount of data to be accumulated from a station before passing it
to the access method.

Some procedural options require no more than a simple yes/no choice as to
whether the option is to be included. Other options require you to choose from a
range of values, such as the size of network control program buffers or the
maximum amount of data to be transferred at one time between the network
control program and stations in the network.

Some options require relatively little forethought before you decide what to
specify. Others require that you give considerable attention to the effect of your
choice on message throughput and response time, among other factors.

The network control program contains one buffer pool of fixed-size buffers.
Buffers from this pool are used for all message data transmitted over the network
control subchannel and over lines operating in network control mode. In the
BFRS operand of the BUILD macro you specify the size that you wish the buffers
to be. (The minimum is 48 (44, if on-line testing is omitted [OLT=NO is speci-
fied in the BUILD macro]); the maximum is 248. The size is always a multiple of
four bytes.) A buffer initialization process occurs immediately after the network
control program is loaded into the communications controller. In this process the
network control program formats into buffers all controller storage space remain-
ing after the program is loaded. The remaining space, divided by the buffer size
you have specified plus four bytes (for buffer chaining fields), yields the number
of buffers in the pool.

The basic unit of transmission in the teleprocessing network is the path informa-
tion unit (PIU), which consists of network control and routing information and
accompanying message text (optional). A PIU either requests a particular telepro-
cessing operation (request PIU) or indicates the result of an operation (response
PIU). Path information units associated with SDLC physical units can originate at
either the host processor or the physical unit. PIUs associated with BSC or
start-stop stations always originate at the host processor.

As directed by the access method, the network control program establishes physical and
logical connections between the access method and the SDLC stations in the network.
While a connection is established, the network control program automatically controls the
operation of each SDLC link in response to the data transfer and control operations spec-
ified in the request PIUs.

Several parameters govern the amount of data the network control program sends
to a station on an SDLC link.

The size of the buffer within an SDLC physical unit must exceed by at least five bytes
(for a type 1 physical unit) or nine bytes (for a type 2 physical unit) the size of a network



Pacing

control program buffer. In the MAXDATA operand of the PU macro representing a phys-
ical unit (type 1 or 2), you specify the maximum amount of data, in bytes, that the phys-
ical unit can hold.

Two parameters determine the maximum number of PIUs sent to an SDLC station: the
maximum outstanding parameter and the pass limit parameter. Upon detecting a trans-
mission error in a PIU it has received, the receiving unit indicates the fact in the next PIU
it sends to the transmitting unit. The transmitting unit then retransmits the PIU in error
and all subsequent PIUs it sent to that unit before receiving the error indication. The
maximum outstanding parameter allows you to specify how many PIUs or PIU segments
(up to seven) can be outstanding at any given time (that is, the number that can have been
sent to the SDLC station before a response is received from the station). The higher the
value of this parameter, the greater the degree of overlap between sending and receiving
operations over the SDLC link, hence the greater the utilization of the link. However, a
high maximum outstanding value also results in more PIU retransmission when an error
occurs, because not only the PIU or segment in error but all succeeding ones as well are
retransmitted. Thus, for links on which high error rates are experienced, you may wish to
select a maximum outstanding value lower than that used for links having lower error rates.
The maximum number of PIUs or PIU segments that can ever be outstanding is seven
because of the internal sequence numbering scheme used to identify PIUs. Unless you
specify a different value in the MAXOUT operand of the PU macro that represents the
station, only one PIU is sent to each station before a response is required.

You may wish to cause some stations on an SDLC link to be serviced more frequently
than others by representing them more times in the service order table for the link. By
thus allowing more opportunities for contact with a particular station, relative to others,
the total amount of data transferred to the station may be similarly increased. You may
counter this effect, however, by using the pass limit parameter to restrict the amount of
data (number of PIUs) exchanged with the station for any one appearance of the station
in the service order table.

Only one PIU per pass is sent unless you specify a larger value in the PASSLIM
operand of the PU macro representing the station.

Caution: When choosing values for MAXOUT and PASSLIM, observe any restrictions imposed
on these operands by specific types of SDLC stations. See the appropriate programming
publications for the types of stations used in your network for such restrictions.

The pacing option is a means by which the network control program sends a limited num-
ber of path information units to a logical unit on an SDLC link before requiring an
acknowledgment from the logical unit that it is able to receive more PIUs. Use of this
option can prevent needless transmission of PIUs to a logical unit that is momentarily
unable to accept them. (A similar option in VTAM [specified by the VPACING param-
eter] and TCAM [the OPACING parameter] can minimize the number of buffers occu-
pied in the network control program while the data they contain awaits processing.)

The PACING operand of the LU macro allows you to specify the number of PIUs
the network control program will send to the logical unit before awaiting an
acknowledgment that the logical unit can receive further PIUs. This acknowledg-
ment is called a pacing response.
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Caution: When choosing a value for the PACING operand, observe any restrictions imposed on
this operand by specific types of SDLC stations. See the appropriate programming publications
for the types of stations used in your network for such restrictions.

Half-Duplex vs. Duplex Data Mode

Network Slowdown

A local communications controller may operate an SDLC link to a remote commu-
nications controller in either half-duplex or duplex data mode. If the SDLC link
has two paths, as indicated by use of separate transmit and receive addresses,
simultaneous sending and receiving on the link is possible. This is called operation
in duplex data mode. If, on the other hand, the same address is used for both
transmitting and receiving, these two functions must alternate (half-duplex data
mode). The network control program in the local controller will operate the
SDL.C link to a remote communications controller in duplex data mode, if separate
transmitting and receiving paths are available, unless you specify
DATMODE=HALF in the PU macro representing the remote controller.

The network control program can receive message data from the host processor
and from the communication lines only as long as it has buffers available into
which to receive the data. The program normally receives and sends data at the
same average rate, although momentary overloads can occur in which the program
receives more data than it sends over a given time interval. Should the overload
be protracted, however, the network control program could exhaust its supply of
buffers. To prevent this condition, the network control program continuously
monitors its supply of buffers and, when the supply falls to a specified level,
automatically enters slowdown mode. The level is specified as a percentage of the
total number of buffers in the program.

When in slowdown mode, the program reduces the amount of data it receives from
communication lines and from the host processor but continues to send at the
normal rate. Since the rate at which buffers are released, after transmission of
their contents, exceeds the rate at which new buffers are obtained for receiving
data, a net gain in the number of available buffers results. When the buffer supply
is sufficiently replenished, the program automatically resumes normal operation.

Unless you specify a different value, the network control program enters slow-
down mode when fewer than one-eighth (specified as 12 percent) of the total
number of buffers are available. The SLODOWN operand of the BUILD macro
allows you to specify 12, 25, or 50 percent as the minimum percentage of availa-
ble buffers, below which the program enters slowdown mode.

Error Conditions and Recovery Procedures
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Communication between the communications controller and stations in the
teleprocessing network is subject to input/output (I/0) errors, usually caused by
the transient noise conditions to which communication facilities are sometimes
susceptible, or by hardware malfunctions.

If the error is of a kind that can be recovered from, the network control program
makes the appropriate recovery efforts. For example, upon detecting a parity
error in received data, the program signals the station to retransmit the data.
Conversely, upon being informed by the station that it has received data in error,
the program retransmits the data.

The maximum number of retransmissions may be specified for each SDLC station

in the network. If error-free transmission is not achieved before the retransmis-



Automatic Network Shutdown

sion limit is reached, the network control program indicates the fact in its response to the
access method.

If the I/O error is of the kind that inherently cannot be recovered from (such as a modem
error), the network control program makes no error recovery attempt but immediately
indicates in its response to the access method what kind of error occurred.

Input/output errors can occur either during transmission of message data or while the net-
work control program is performing a control function preparatory to or following mes-
sage transmission. The number of error recovery attempts for errors affecting message
data is determined by the RETRIES operand of the LINE and PU macros representing the
SDLC link and station. For errors occurring when receiving from a station, there can be
one retry sequence. For errors occurring when transmitting to a station, there can be one
or more sequences of retry attempts, with a pause between successive sequences. Specify-
ing a pause of several seconds duration between sequences allows time for transient noise
conditions on the link, which may be responsible for the repeated errors, to subside.

The number of sequences and the pause are specified in the PU macro that represents the
station. The number of retries per sequence is specified in the LINE macro representing
the SDLC link to which the stations are attached. You may specify up to 128 retry
attempts.

The entire SDLC network attached to a communications controller (local or remote) is
shut down automatically, in an orderly manner, under any of several conditions as
explained below. This orderly procedure is called automatic network shutdown (ANS).
The ANS facility is included in the program unless you specifically exclude it by coding
ANS=NO in the BUILD macro. (Apart from automatic shutdown, individual links and
stations can also be deactivated and reactivated by requests from the access method.)

Automatic network shutdown occurs under the following conditions.

Local controller:

» The host processor fails to respond to the network control program within a
specified interval after the NCP has presented an attention signal to the chan-
nel. This interval is specified by the TIMEOUT operand of the HOST macro.

« A shutdown request is entered at the control panel of the controller.

Remote controller:

« The remote network control program detects a lapse in successful communica-
tion activity over the local-remote SDLC link currently in use for communica-
tion between the local and remote controllers. The lapse may occur either
through outright failure of the link or through badly degraded performance of
the link as indicated by exhaustion of error recovery procedures performed by
the local network control program. The lapse interval is determined by the
value you specify in the ACTIVTO operand of the GROUP macro representing
the SDLC link(s) joining the local and remote controllers. This interval must
be sufficiently long for the local NCP to complete its error recovery procedures
for the link.
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« The local network control program, upon entering automatic network shutdown
mode, signals the remote NCP to shut down the network attached to the
remote controller.

« A shutdown request is entered at the control panel of the controller.

Automatic network shutdown of either a local or a remote communications
controller terminates any sessions in progress, logically deactivates all active
SDLC physical and logical units in the network, breaks any existing switched line
connections, disables any currently enabled dial-in ports, and releases any net-
work addresses that have been assigned.

If you exclude the ANS facility, the access method will reload (IPL) the communications
controller with a new copy of the network control program whenever it reactivates the
controller.

Configuration Restart

Upon completion of the shutdown process, the network control program places a special
“shutdown-complete” message at the end of the queue of message traffic for the channel
(in the case of a local NCP) or SDLC link to the local controller (for a remote NCP). Upon
reestablishing contact with the local controller (over the channel) or the remote controller
(over the channel and the SDLC link), the access method receives the shutdown-complete
message. The access method receives the message in the normal traffic flow from the NCP
if the shutdown was initiated at the control panel.)

The access method then sends the appropriate commands to either (1) reactivate the exist-
ing NCP, restore the link, physical unit and logical unit status existing at the time of shut-
down, and restart the sessions; or (2) reload (IPL) the controller with a new copy of the
NCP. These two alternatives apply to either a local or a remote network control program.
Exception: Only VTAM can reload a remote controller. The action taken by the NCP in
restoring the network status and sessions is called configuration restart.

When reactivating a remote network control program via configuration restart, the access
method can resume transmission to the remote NCP over the same SDLC link that was in
use when shutdown occurred (provided that the link is operational) or over any available
backup link.

If you exclude the automatic network shutdown (and configuration restart) facility
from a local network control program by specifying ANS=NO in the BUILD
macro, the NCP waits indefinitely for resumption of communications over the
channel; the local controller does not enter the IPL-required state.

If you exclude the automatic network shutdown (and configuration restart) facility
from a remote network control program by specifying ANS=NO, one of the
following occurs. (1) If you specify an activity timeout in the ACTIVTO operand
of the GROUP macro representing the local-remote SDLC link(s), the remote
NCP abnormally ends; the controller enters IPL-required state and awaits reload-
ing over the local-remote SDLC link (or over any available such link, if more than
one is provided). (2) If you do not specify an activity timeout
(ACTIVTO=NONE), the remote NCP does not abnormally end but instead
awaits indefinitely the resumption of traffic from the local network control
program.



Switched Network Backup

The switched network backup facility of the network control program permits
communication between a communications controller and a SDLC station over a
temporary, switched communication path provided as an alternate, or “backup”’,
link to the usual (principal) nonswitched point-to-point or multipoint link. Provi-
sion of a backup link permits communication between controller and station to
continue despite failure of the principal link.

The availability of a backup link requires the installation of appropriate equipment
at the controller and stations.

The form of switched network backup used for SDLC links is called ‘“same-port”
backup. This technique requires the use of an IBM 3872, 3874, or 3875 modem
equipped with the switched network backup feature to attach the controller to
both the principal, nonswitched SDLC link (which may be point-to-point or
multipoint) and the switched telephone network, thus:

3704/3705

Nonswitched Link

. = To Station(s)
Line Modem*

Set
Backup link
-=3= Switched network

*with switched network backup feature

A similar arrangement is required at each station for which the backup path is to be pro-
vided. In the event the principal nonswitched link fails, the operator at the host processor
can (1) deactivate it by VTAM or TCAM operator command, (2) switch the operation of
the modem at the controller to backup mode (and, by voice communication, cause the
operator at the remote station to switch its modem similarly), (3) reactivate the link (as
represented to the NCP and access method, not the actual failed link) with a VTAM or
TCAM operator command, and (4) establish the dialed backup connection with the
station.

A single LINE macro represents the principal and the backup link to the network
control program. The NCP is not ““aware” of, and does not participate in estab-
lishing, the switched backup connection. The program simply operates the link in
the same way as it does the principal, nonswitched link once the backup connec-
tion has been manually established.

In the case of a backup facility provided for a nonswitched multipoint link, the
backup connection can be made with only one station on the principal link at a
time. A separate backup connection must be made with each station in turn if
several or all stations are to be contacted using the backup facility.

Restriction: Because a switched backup connection can operate only in half-
duplex data mode, and the network control program operates the principal and the
backup link in exactly the same manner, the principal link also must operate only
in half-duplex (nor duplex) data mode. Specify this mode by coding one (not two)
line addresses in the ADDRESS operand of the LINE macro representing the
principal link. Further, the physical operation of the link also must be half-duplex
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(DUPLEX=HALF specified in the LINE macro) to allow proper communication
over the switched backup link. Line turnaround time can be minimized by inter-
nally connecting the 3872, 3874, or 3875 modem for continuous-carrier
operation.

Note: The value specified in the ENABLTO operand of the BUILD macro must be carefully
chosen in order to avoid timeouts during the manual dialing operation, as explained in the
description of the ENABLTO operand in Chapter 3.

See the publication Operator’s Guide: VTAM Network Operating Pro cedures (GC27-6997)
or Operator’s Library: OS/VS TCAM (GC30-3037) for information on the operator com-
mands used in establishing switched network backup operation.

(VTAM Users Only)

To minimize the possibility of prolonged disruption of communication between a local
and a remote communications controller because of failure of the SDLC link joining them,
one or more alternate, or “backup,” SDLC links may be provided. The alternate links
must be dedicated to backup use; they cannot be used for communication with other sta-
tions even though currently unneeded for backup use. Typically, for economic reasons, a
backup link will comprise a switched line; however, the link can comprise one or two non-
switched point-to-point lines, just as the regular (“principal””) SDLC link does. (A backup
link serviced by a type 1 communication scanner can only be a nonswitched line.) Regard-
less of whether switched or nonswitched lines make up the SDLC link, nonswitched line
control discipline is used on the link. (DIAL=NO must be specified in the GROUP macro
for the alternate links.) In the case of a switched link, this means that the connection
between the local and the remote controllers must be established by manual dialing.

Note: A backup link cannot operate via the switched backup feature of modems equipped with this
feature (for example, the IBM 3872 and 3874 modems). The backup link must use a separate line
interface address.

Switchover from the principal to an alternate link occurs as follows: (1) Upon
discovering (by exhausting all error recovery procedures) that the principal link
has failed, the local network control program notifies VTAM. The network
control program also returns to VT AM, with an indication of “‘path error,” all
requests, currently pending or subsequently received, for communication with
stations attached to the remote controller. (2) VTAM then informs the system
operator, via console message, that the link has failed. (3) The operator must now
select an alternate link and enter a command specifying that link and the remote
controller to be associated with it. If the link is switched, he must also dial the
telephone number of the remote controller. (4) VT AM sends the appropriate
commands to the local network control program to contact the remote unit over
the alternate link. (5) Once contact is established, configuration restart is initiat-
ed (provided that ANS=YES is specified in the remote NCP). Upon completion
of the restart process, normal communication is resumed between the local and
remote network control program over the current principal link. If ANS= NO is
specified in the remote NCP, either the program abnormally ends and the control-
ler enters IPL-required state or the program awaits indefinitely the resumption of
traffic from the local NCP as explained under Configuration Restart.

Note: If the alternate link is switched, the enable timeout specified in the ENABLTO operand
of the BUILD macro must be carefully selected to allow the appropriate interval for the dial
connection to be made. See the discussion of this subject under the restriction of the
ENABLTO operand (BUILD macro) in Chapter 3.

Reloading of a remote controller that is in IPL-required state can occur only after
the remote program loader has been transferred into the controller storage from



the diskette within the controller. The remote program loader monitors each
remote-to-local SDLC link indicated, within the IPL configuration data set, as
‘““active.” (The IBM customer engineer sets this indication for each SDLC link that
is to be active.) When polled on the link selected by the operator, the remote
program loader transmits a request for loading (or dumping) over that link.
VTAM then transmits the network control program load module to the remote
controller.

An important point is that the remote network control program, unlike the local
NCP, does not directly detect failure of the principal link because it performs no
error recovery actions for the link. Instead, the expiration of an “activity
timeout” for the principal link, resulting from link failure or shutdown of the local
NCP, causes the remote NCP to perform automatic network shutdown and
configuration restart (assuming that the shutdown/restart facility is included in
the program) (ANS=YES).

Because the local NCP cannot successfully contact the remote controller until the
latter’s remote program loader begins monitoring the links, the activity timeout
should be chosen to avoid an overly long wait before network shutdown is begun.
On the other hand, the timeout must be long enough that shutdown does not begin
prematurely, that is, before the local NCP has exhausted its error recovery efforts
on the principal link. Thus, the value for the ACTIVTO operand must be careful-
ly selected; a formula for determining this value appears in the description of the
ACTIVTO operand in the GROUP macro (for NCP and PEP).

Use of the automatic network shutdown function in the remote network control
program, though not essential, is highly recommended. If this option is not
included, expiration of the activity timeout causes the remote program to abnor-
mally end (Abend). If ACTIVTO=NONE is specified, the program waits indefi-
nitely for traffic from the local controller over any available link.

After the principal SDLC link has been repaired, the system operator can initiate
changeover from the alternate back to the principal link. To do so, he first enters
VTAM commands to deactivate the alternate link. This action causes VTAM to
(1) stop message traffic on the alternate link, (2) initiate automatic network
shutdown of the remote network, and (3) deactivate the alternate link. The
operator then enters VTAM commands to activate the principal link. After
activating the link, VT AM initiates configuration restart of the remote network
and normal communication traffic then resumes.

The remote controller can monitor up to four SDLC links (for a type 2 scanner)
or two SDLC links (for a type 1 scanner). Accordingly, up to three backup links
can be provided for a remote controller, in addition to the principal link. Backup
links comprising switched lines need not be dedicated to a specific remote control-
ler, where more than one remote-unit is connected to the local controller. For
example, two backup links might be provided, either of which could furnish an
alternate path to any of three remote controllers connected to the local controller.
Further, the alternate links need not have the same operating parameters as the
principal link. The alternate links might, for example, operate at half the speed of
the principal link.

If the backup link comprises a switched line, data transmission between local and
remote controllers (in both directions) is always in half-duplex mode, even if the
principal (nonswitched) line is duplex.

Both principal and alternate (backup) links are represented in the same way
within network control programs: with LINE macros.
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The network control program diagnoses difficulties in SDLC network operations
by means of five diagnostic and service aids: (1) on-line testing (2) address trace,
(3) line trace, (4) abnormal end analysis, and (5) panel tests. These aids are
useful in identifying malfunctions within the teleprocessing subsystem and the
network control program. Some aids are standard (always present in the pro-
gram); others are optional. Inclusion of the latter in the network control program,
although optional, is recommended.

On-line line testing is a diagnostic aid by which a terminal or console may request
a variety of tests to be performed upon a communication line. The terminal
operator requests the test by entering a test-request message having a defined
format. The requested test is performed, and the results are printed at the termi-
nal or console. This diagnostic aid, important in problem determination and

" on-line maintenance of communication lines, is included in a network control

program unless you exclude it via the OLT operand of the BUILD macro.

The network control program recognizes each test-request message entered from a termi-
nal and passes it to the access method, just as’it does a normal message. Recognizing the
message as a test request, the program sends it unchanged to the access method.

The access method detects that the message requests the on-line test function and inter-
prets the parameters within the message to determine the kind of test to perform. The
access method then selects the appropriate test modules and sends a series of interpretive
commands to the network control program that indicate what teleprocessing operations

to perform. The network control program executes these operations and returns responses
as necessary to the access method. Upon analyzing the responses, the access method deter-
mines what further operations to perform and sends the network control program the
appropriate interpretive commands.

The network control program is thus only an intermediary in on-line test opera-
tions. It recognizes test-request messages, routes them to the host processor,
recognizes interpretive commands from the host processor, and executes telepro-
cessing operations accordingly.

On-line line test operations require buffer space to hold the interpretive com-
mands and an on-line test control block. These buffers, which the program
obtains from the same pool from which it obtains buffers for normal operations,
are required only for the duration of the test operation.

The network control program can execute on-line testing operations concurrently
for any number of SDLC links. Some extra buffer space is needed for each
additional link on which on-line testing is being conducted. Teleprocessing
operations on lines not undergoing testing can continue as usual.

Address trace is a service aid by which the contents of selected areas of communi-
cations controller storage and selected external registers can be recorded at each
successive interrupt. Certain types of interrupts, or all interrupts, can be designat-
ed. The network control program records the trace data in a trace table within
control storage. When the desired data has been recorded, the contents of the
trace table can be displayed on the control panel of the controller. The contents



of controller storage can be transferred to the host processor via the Dump
program and the contents of the trace table examined in the listing of the dump.

The TRACE operand of the BUILD macro specifies whether the address trace
option is to be included in the network control program, and specifies the size of
the trace table.

Line Trace Facility
The line trace facility is a service aid that permits detailed analysis of the opera-
tion of any communication line operating in network control mode. (All SDLC
links operate only in network control mode.) This facility records operating
parameters of a line each time a level two interrupt occurs for that line. (Level
two is the program interrupt level at which bit service or character service for the
communication line is performed.) The program places network control mode
trace information in buffers obtained as required from the buffer pool, then
transfers these buffers at intervals to the host processor. The host processor
should accumulate these line trace records in a data set (file) from which they may
be printed out for analysis.

A line trace can be initiated at any time by request from the host processor, and
ended at any time by a subsequent request.

The line trace activity does not interfere with normal operation of the communica-
tion line. Performance may diminish somewhat because of the additional process-
ing needed each time a bit service or character service interrupt occurs for the line
being traced. The amount of decrease in performance depends upon how heavily
the communications controller is currently loaded. The line trace facility has no
effect on performance except when a line is actually being traced.

One line at a time can be traced; any ‘““‘activate line trace” requests beyond the
first one are rejected until the first is ended.

The line trace facility for SDLC links is always present in the network control
program.

Abnormal End (ABEND) Facility
Programming errors detected during execution of non-supervisory portions of the
network control program cause abnormal termination of program execution.
Examination of abend codes within a storage dump can help in locating the error.

The optional Abend service aid extends detection of programming errors to the
network control program supervisor, thus causing termination of the program
before a supervisor error can be propagated into non-supervisory portions of the
program. The Abend code appearing in the storage dump therefore gives a better
indication of the location of a supervisor error, if one should occur, than a code
reflecting a resultant error in the non-supervisory portion would give. Inclusion of
the Abend option (by the ABEND operand of the BUILD macro) is recommend-
ed when you first begin using a network control program to control your telepro-
cessing network. Later, as experience demonstrates that your teleprocessing
network operates routinely without abnormal termination of the network control
program owing to program errors, the Abend option may be deleted from the
program.
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Certain tests of communication lines can be run from the control panel of the
communications controller. These tests (called panel-initiated line tests or panel
tests) are explained in the Control Panel Guide (see Preface). Using the test
routines, the operator at the controller can perform many of the teleprocessing
functions (such as polling, addressing, and data transfer) normally executed by the ~
controller and its control program upon command from the access method.

The panel test function is always present in the network control program.



Program Generation Options and Data Sets (Files)

All of the options described thus far in this chapter have related to the operational
characteristics of the teleprocessing subsystem. Described in this remaining
section are several options affecting the generation procedure and the program
data sets (files) used in the procedure.

Program Generation Options
Program generation options pertain to the type of communications controller
(3704 or 3705, local or remote) in which the program will be executed, complete
vs. partial generation procedure, and several assembly and link editing options.
All program generation options are specified in the BUILD macro.

Type of Program to be Generated
As explained in Chapter 1, when defining the control program for a local commu-
nications controller you must decide whether the program is to perform network
control functions only, emulation functions only, or both. For an SDLC-only
network, the only valid choice is network control functions. For a network that
also includes BSC and/or start-stop lines, you may specify network control
functions only, or both network control and emulation functions. Emulation
functions apply only to the BSC and/or start-stop portions of the network.
Specify the choice in the TYPGEN operand of the BUILD macro.

Medel of Controller
The same network control program can be executed in an IBM 3704, 3705-I, or 3705-11
Communications Controller. However, differences in the addressing requirements between
models of the controllers require that you specify, in the MODEL operand, in which type
of controller the program is to be loaded and executed. Changing the value in this operand
is the only modification required to allow a network control program originally defined
for one type of controller to be executed in the other type, provided that the subsystem
configurations are identical. That is, the network configuration (including line address
assignments), the controller configuration (number and type of channel adapters and com-
munication scanners, and storage size), and procedural options must be the same for both
controllers.

Partial Generation
Assembling and linkage editing the many modules making up a network control
program necessarily consumes substantial processing time. Once you have
generated a complete network control program, however, modifications resulting
from changes in network configuration and procedural options can be effected in
significantly less time, via partial generation.

In partial generation, only selected modules are reassembled; these are then
linkage edited with the object modules that require no changes to produce the
modified program.

To perform a partial generation, you code PARTIAL=YES and specify, in the
CONDASM operand, the names of the modules requiring reassembly. (The
modules requiring reassembly for each of various changes in the program func-
tions are listed in Appendix H.)

It is important that you retain all of the stage one and stage two assembly output
listings and the object library (containing conditionally assembled modules)
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produced by the complete generation procedure Saving this output facﬂltates
subsequent partial generation.

The remaining program generation options, and the operands of the BUILD
macro by which you specify them, are:

« Whether stage two of the generation procedure is to consist of a single, multi-
step job or a separate job for each step, and whether a job card is required
(JOBCARD).

« The region size for stage two linkage edit job steps (LESIZE) [apphcable only
for OS/VS].

« Whether or not the generation procedure is to produce cross-reference listings
for stage two assemblies (ASMXREF).

« The value of the TIME parameter in stage two assembly EXEC statements
(TIME) [applicable only for OS/VS].

« The type of device or class of devices to be used for utility data sets during
stage two (UNIT) [applicable only for OS/VS].

the Generation Procedure

The names of various program data sets to be used in the generation procedure
when generating under OS/VS are specified by the LOADLIB, OBJLIB,
QUALIFY, UT1, UT2, UT3, and USERLIB operands of the BUILD macro. The
NEWNAME operand specifies the name to be given to the generated network
control program load module.

The only file name required when generating under DOS/VS is NEWNAME.



Chapter 3: NCP Generation Macro Instructions for SDLC-Only Networks

This chapter gives detailed descriptions of the macro instructions with which you
define a network control program that is to control a network comprising only
SDLC lines and stations. If you wish to define a program to accommodate BSC
and/or start-stop stations (with or without SDL.C stations as well), use Chapter 5
instead of this chapter. (This chapter contains the same information about
defining SDLC lines and stations so does Chapter 5.)

Macro Instruction Coding Conventions

The following conventions are used in the descriptions of the macro instructions.

« Capital letters represent values you code directly, without change.

« Small letters represent parameters for which you must supply a value.

« Brackets [ and ] enclose operands or symbols that are either optional or
conditional.

An optional operand is one that you may choose to code or to omit, independent
of other operands you may code or omit. Depending on the operand, omitting it
may cause network control program coding for the corresponding feature or
function to be omitted or included, or omitting it may cause a specific numeric
value (default value) to be given. The assumed value is always given.

A conditional operand is one that you may need to code or to omit, depending on
how you code (or omit) other operands in the same macro or a different one.

For each conditional operand, the conditions under which you should code or omit
it are indicated.

« Braces { and } indicate that an operand has a value which you must choose
from the enclosed items.

« An ellipsis (...) indicates that you may code a sequence of values, within
parentheses.

¢ An underlined value represents the default value of the operand; that is, the
network control program will use that value if you omit the operand.

« Quotes must be used to frame a character string if it can be confused with a
keyword value for an operand. This is to avoid preventing your use of certain
names as symbols.

Symbols coded in the name field of a macro instruction must not begin with a $
character.

Within the macro instruction formats and descriptions, operands that are always
required appear first, in alphabetical order. Then follow, in alphabetical order,
operands that are conditional or optional. These are enclosed in brackets—{].

Data set (file) names must begin with an alphabetic character or $, @, or #.
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System Definition Macro Instructions
This section contains the system definition macro instructions, PCCU, BUILD
and SYSCNTRL, to be used in defining an SDLC-only network control program.
(PCCU is a VTAM-only macro instruction.)

PCCU Macro Instruction (VTAM Only)
The PCCU macro instruction identifies for VTAM the 3704 or 3705 communica-
tions controller in which the network control program being defined is to be
loaded and executed. This macro must appear at the beginning of the NCP
generation input deck, preceding the BUILD macro, before the deck is provided to
the VTAM initialization process. You may include it in the deck provided to the
NCP generation procedure, but this is not required.

See the VTAM System Programmer’s Guide for a complete description of the
macro and its operands.

Name Operation Operands
[symbol] PCCU [CUADDR=address] (for local controller)
[, AUTODMP={YES} ]
{NO 3}
[,AUTOIPL={YES}]
{NO }
[ ,DUMPDS=ddname] (0S/VS only)
[ ,DUMPDS=SYS008] (DOS/VS only)

[, INITEST={YES}]
{NO }

[ ,MAXDATA=size]
[ ,NCPLUB=SYSxXX] (DOS/VS only)

[ ,RNAME=rname] (for remote controller only)




SDLC

BUILD Macro Instruction

BUILD NCP

The first macro instruction in the program source statements (except for the
VTAM-only macro, PCCU) is BUILD. This macro specifies:

o The type of controller (3704, 3705-1, or 3705-II; local or remote) that is to execute
the network control program.

¢ The controller storage size.

o The size of buffers in the buffer pool.

¢ The name that is to be assigned to the network control program, resource resolution
table, and block handler set resolution table load modules.

¢ The type and number of channel adapters in the communications controller.

o The subarea address to be assigned to the network control program being defined.

The upper limit of the range of subarea addresses assigned to network control pro-

grams in the network.

Certain optional facilities that may be included in the network control program.

Certain program generation options that may be desired.

The names of program data sets used in the generation process.

Whether a complete or a partial program generation is to be performed.

Name Operation Operands

[symbol] BUILD LOADLIB=dsname, (0S/VS only)
MAXSUBA=n,
MEMSIZE=n,
OBJLIB=dsname, (0S/VS only)
SUBAREA=n,
{NCP }
TYPGEN={NCP-LR}
{NCP-R }

[ ,ABEND= {YES} ]
{NO }

[/ ANS={YES}]
{NO 3}

[ ,ASMXREF={YES}]
{NO 3}

[,BFRS={size} ]
{60 3}

,[ ,CA=(adapterl|,adapter22])]
[ ,CHANTYP=( [ptype] [,stype] )]

[ ,CONDASM= {TABLE 3]
{(valuel,...)}

[,DIALTO={count} ]
{60.0 }

[,DSABLTO={count} ]
{3.0 1}
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Name Operation Operands
[,ENABLTO={count} ]
{2.2 3}
{YES }
[ ,JOBCARD= {NO 11
{MULTI}

[symbol]

3-4

[,LESIZE=size]

{3705-2}
[,MODEL={3705 1}]
{3704 13}

[ ,NEWNAME={NCP0OO1} ]
{symbol}

[,OLT={YES}]
{NO }

[,PARTIAL={YES}]
{NO 3}

[ ,PWROFF={YES} ]
{NO }

{symbol}
[,QUALIFY={NONE } 1

{Sys1 }

{123
[,SLODOWN= {25} ]

{503}
[,TIME=integer]

{NO }
[,TRACE={(YES[, {size}])}]
{10 3

[, TYPSYS={0S }]
{DOS}

[,UNIT=unit typg]
[,UT1=dsname]
[,UT2=dsname]

[ ,UT3=dsname]

Provides a name for the macro. symbol may be any valid assembler-language
symbol; the generation procedure does not check the symbol for validity.



SDLC

BUILD NCP

"LOADLIB=dsname

MAXSUBA=n

(generation under OS/VS only)

Specifies the name of a partitioned OS/VS data set that will contain the network
control program load module, resource resolution table module, and block handler
set resolution table module produced by the generation procedure. (The data set
name may be simple or qualified, as determined by the QUALIFY operand of this
macro. The simple data set name may be up to eight characters long; the first
character must be alphabetic or $, #, or @.) This data set must be cataloged.

This operand is required for generation under OS/VS and is not applicable for
generation under DOS/VS.

Specifies the upper limit of the range of subarea addresses used within the network con-
trolled by the access method. (Each network control program within the network must
be assigned a unique subarea address via the SUBAREA operands of their respective
BUILD macros. A single value is required for all MAXSUBA operands in all network con-
trol programs in the network active at the same time.

| VTAM Note: This value must be the same as specified in the MAXSUBA VTAM start parameter. -

Note: The term subarea is explained in the publication VTAM Concepts and Planning
(GC27-6998).

This upper limit must equal or exceed the highest subarea address defined in any
network control program with which the program you are defining will communi-
cate. The maximum subarea address value is always a power of two, minus one,
within the range 3-255 (that is, 3,7,15,31,63,127,255). If you specify a value
that is not one of those listed, the generation procedure rounds the specified value
to the next higher such value. (For example, any value you specify between 16
and 30 will be rounded to 31.)

The total number of resources that can be associated with any subarea address
depends on the value of MAXSUBA, as follows:

Value of Maximum Number of
MAXSUBA Resources Possible
3 16382
7 8190
15 4094
31 2046
63 1022
127 510
255 254

Note: Specifying an unnecessarily high value for n will waste NCP storage space (space is
assigned for all subarea addresses whether used or not).

Example: Assume that the network includes two local communications control-
lers, to which subarea addresses 2 and 3 are assigned, and four remote controllers,
to which addresses 4 through 7 are assigned. The highest address being 7, you
would specify an upper limit of at least 7. If you wish to allow for adding more
controllers to the network, however, you would specify a value greater than 7.
The next higher value, 31, would allow up to 30 controllers (addresses 2 through
31) to be included in the network.
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MEMSIZE=n

OBJLIB=dsname

SUBAREA=n

TYPGEN= {NCP-LR}

3-6

{NCP }

{NCP-R }

Specifies the storage size, in K (1,024) bytes, of the controller.

Example: 1If the storage size is 48K, code MEMSIZE=48 (omit the K).

The value of » must be one of the following:

For 3704 (MODEL=3704): 48 or 64
For 3705-1 (MODEL=3705 or 3705-1): 48, 80, 112, 144, 176, 208, or 240
For 3705-11 (MODEL=3705-2): 64,96, 128, 160, 192, 224, or 256

This operand is required.

(generation under OS/VS only)

Specifies the name of a partitioned OS/VS data set that will contain the output
from all assemblies during stage two of the generation procedure. (The data set
name may be simple or qualified, as determined by the QUALIFY operand of this
macro. The simple data set name may be up to eight characters long; the first
must be alphabetic or $, #, or @.) This data set must be cataloged.

This operand is required for generation under OS/VS and is not applicable for
generation under DOS/VS.

Specifies the subarea address to be assigned to the network control program you are
defining. (Each network control program active in a network [and each group of locally
attached terminals served directly by the access method], and the access method itself,
must have a unique subarea address.)

Note: The term subarea is explained in the publication ¥TAM Concepts and Planning
(GC27-6998).

The minimum valid subarea address is 2—that is, SUBAREA=2. The maximum
address is the value you specify in the MAXSUBA operand of this macro.

This operand is required.

Specifies (1) whether the program is to be executed in a local or a remote commu-
nications controller; and (2) whether the program (in a local controller) can
communicate with a remote controller. Select the appropriate parameter from the
following:

The program will:

communicate The

with a remote controller
Parameter controller is a:
NCP No Local
NCP-LR Yes Local
NCP-R No Remote

This operand is required.
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[ABEND={YES}]
{NO }

[ANS={YES}]
{NO }

(ASMXREF={YES} ]
{NO }

[BFRS={size}]
{60 1}

Specifies whether or not the optional ABEND facility is to be included in the
network control program.

Specifies whether or not Automatic Network Shutdown is to be included in the
network control program.

Code ANS=YES (or omit the operand) if you wish the facility to be included.
Code ANS=NO if you do not wish it included.

Specifies whether or not you wish the generation procedure to produce cross-
reference listings for the stage two program assembilies.

Specifies the size, in bytes, of buffers in the network control program buffer pool.

Specify size as a multiple of four bytes. The minimum size is 48 bytes (44 bytes if
you omit the on-line testing facility from the program (BUILD: OLT=NQO)). The
maximum is 248. The generation procedure rounds the size you specify to the
next higher multiple of four bytes, if you have not specified such a multiple.

To the value you specify (rounded, if necessary, to the next multiple) the genera-
tion procedure adds four bytes for control use. (These four bytes are never used
to contain message data.)

Example: If you specify BFRS=70, the length of each buffer is 76 (70 is rounded
to 72, and four bytes are added). If you specify BFRS=72, the length is also 76
(no rounding is necessary). If you omit the BFRS operand, the buffer length is 64
(60 + 4 bytes for control use).

Note: Diagnostic programs that communicate with the network control program via VTAM or TCAM
(for example, TOTE) may impose restrictions on the values specified for the BFRS operand. See the
appropriate manuals for such diagnostic programs for restrictions that may apply.

[CA= (adapter 1 [,adapter 21)] (local controller only)

Specifies the type(s) of channel adapter installed in the communications controller.

adapterl
Specifies the type of adapter in the base module of the 3705 or in the 3704.

adapter2

Specifies the type of adapter in the first expansion module of the 3705 (not applicable
for a 3704).

See Figure 3-1 for valid specifications of the CA operand.
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This operand specifies the type and physical location of the installed adapters. See
the description of the CHANTYP operand below for the use of the installed adapters.

Note: If you omit both the CA and the CHANTYP operands, the default values assumed for both
are as follows:

If MODEL=3704 is specified, the values assumed are: CA=TYPE1, CHANTYP=TYPEI.
If MODEL=3705 (3705-1) or MODEL=3705-2 is specified, the values assumed are:
CA=TYPE2, CHANTYP=TYPE2. ’

If you omit the CA operand but code the CHANTYP operand, the values assumed for CA are
equivalent to those specified in the CHANTYP operand.

Adapter Configuration Adapter Specification
First CA Second CA

(base (expansion

module) module) CA=

Type 1 (none) TYPE11

Type 2 (none) TYPE2

Type 3 (none) TYPE3

Type 4 (none) TYPE42?

Type 1 Type 2 (TYPE1,TYPE2)
Type 1 Type 3 (TYPE1,TYPE3)
Type 2 Type 2 (TYPE2,TYPE2)
Type 2 Type 3 (TYPE2,TYPE3)
Type 3 Type 2 (TYPE3,TYPE2)
Type 3 Type 3 (TYPE3,TYPE3)
Type 4 Type 2 (TYPE4,TYPE2)
Type 4 Type 3 (TYPE4,TYPE3)
Type 4 Type 4 (TYPE4,TYPE4)

If CA operand is omitted:

1CA=TYPEL1 is assumed if MODEL=3704 is specified.
2CA=TYPE?2 is assumed if MODEL=3705 (3705-1) or
MODEL=3705-2 is specified.

Figure 3-1. CA Operand Specifications Valid for Each 3704 and
3705 Channel Adapter Configuration
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[CHANTYP= ( [ptype] [,stype]) ]

Specifies the use of the channel adapters installed in the communications controller.
(Accepted values for ptype and stype are TYPE1, TYPE2, TYPE3, and TYPE4.)

ptype

Specifies the type of the primary channel adapter to be used for initial network
control program operation as type 1, type 2, type 3, or type 4. If you omit ptype
and the controller is a 3705 (MODEL=3705 [3705-1] or MODEL=3705-2), the
primary channel adapter is assumed to be type 2. If you omit ptype and the con-
troller is a 3704 (MODEL~=3704), the primary channel adapter is assumed to be
type 1. (A 3704 can have only a type 1 channel adapter.)

stype

Specifies that the secondary channel adapter is installed and identifies it as type 1,
type 2, type 3, or type 4. If you omit stype, it is assumed that the secondary
channel adapter is not installed. (Omit stype if you code MODEL=3704; a 3704
cannot have a secondary channel adapter.)

Note: If you specify stype, during initialization the network control program will loop until
the unused channel adapter is disabled (goes off line).

If you code ptype as TYPEL, stype cannot also be coded as TYPEL.

Figure 3-2 shows, for each of the thirteen possible 3705 channel adapter configurations,
the permissible values of the CHANTYP operand. A controller can execute a network
control program if there appears, opposite the adapter configuration, an adapter speci-
fication that matches the specification in the BUILD macro.

Note 1: The same network control program can be executed in controllers with dissimilar adapter
configurations if the program’s adapter specification appears opposite each of the adapter configura-
tions with which you intend to use the program. If, for example, you wish to define a program that
can be executed in either a controller having a single type 1 adapter or a controller having a type 1
and a type 2 adapter (with the type 1 adapter installed in the base module), you would specify
CHANTYP=(TYPE1). (Before loading the program into the controller having two adapters, the
unused adapter must be disabled, as note 1 directs.) The program could not, however, be executed
in a controller having one or two type 2 channel adapters. (This example assumes that the program
performs only network control functions.)

Note 2: See the description of the CA operand for default values assumed for this operand if the
CA operand is omitted.
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Adapter Configuration Adapter Specification
First CA Second CA
(base (expansion
module) module) CHANTYP=
Type 1 (none) TYPE1L
Type 2 (none) TYPE2
Type 3 (none) TYPE3
Type 4 (none) TYPE4
Type 1 Type 2 TYPE1!
TYPE2
(TYPE1,TYPE2)?
(TYPE2,TYPE1)?
Type 1 Type 3 TYPE1!
TYPE3
(TYPE1,TYPE3)?
(TYPE3TYPE1)?2
Type2 Type 2 TYPE2!
(TYPE2,TYPE2)?
Type 2 Type 3 TYPE2!
TYPE3!
(TYPE2,TYPE3)2
(TYPE3,TYPE2)?
Type 3 Type 2 TYPE3!
TYPE2!
(TYPE3,TYPE2)?
(TYPE2,TYPE3)?2
Type 3 Type 3 TYPE3!
(TYPE3,TYPE3)?
Type 4 . Type2 TYPE4!
TYPE2!
(TYPE4,TYPE2)?
(TYPE2,TYPE4)?
Type 4 Type 3 TYPE4
TYPE3!
(TYPE4,TYPE3)?
(TYPE3,TYPE4)?
Type 4 Type 4 TYPE4
(TYPE4,TYPE4)?

1The unused channel adapter must be disabled at the 3705 control panel before the program is
loaded. Failure to do so may result in an “abend” condition.

2During initialization, the network control program will loop until the unused channel adapter is
disabled (goes off line).

Figure 3-2. CHANTYP Operand Specifications Permissible for Each 3705 Channel Adapter
Configuration (SDLC-Only Networks)
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[CONDASM= {TABLE

{(valuel,...)}

[DIALTO={count}]

{60.0 3

[DSABLTO={count}]

{3.0

3

]

Specifies, for a partial program generation, which conditionally assembled net-
work control program modules are to be reassembled.

This operand is valid only if you specify PARTIAL=YES in this BUILD macro.

TABLE

Specifies that only the modules containing network control program tables
are to be reassembled.

valuel, ...

Identifies specific modules to be reassembled. valuel,... represents a se-
quence of two-digit numbers corresponding to the last two digits of the
names of the modules to be assembled. For example, to reassemble modules
SYSCGO007 and SYSCGOOA, you would code CONDASM=(07,0A).

The modules that may be individually reassembled, and the corresponding values
to be coded in the CONDASM operand, are as follows:

SYSCGO000 00 SYSCG009 09
SYSCGO001 01 SYSCGO0A 0A
SYSCG002 02 SYSCG00B 0B
SYSCGO003 03 SYSCGO00C oC
SYSCG006 06 SYSCGO00D 0D
SYSCG007 07 SYSCGOOE OE
SYSCG008 08 SYSCGo10 10

The network control program tables are always assembled, regardless of which
specific modules you specify in CONDASM=(valuel,...).

Appendix H lists the module that must be reassembled for various changes in
program functions.

Specifies the timeout to be used by the network control program in detecting
failure of the automatic calling unit’s “abandon call and retry” signal. Specify the
timeout either as an integral number of seconds (DIALTO=30) or to tenths of a
second (DIALTO=40.4).

Use of the default value (60 seconds) is recommended uniess the system designer
recommends a different one.

The maximum timeout you may specify is 1632 seconds.

Note: See the section, Restriction on Number of Time Intervals, following the description of
the GROUP macro.

(switched lines only)

Specifies the timeout to be used by the network control program in detecting the
failure of the ‘‘data set ready” signal line of the modem to be turned off when the
switched line attached to the modem is disabled. Specify the timeout either as an
integral number of seconds (DSABLTO=>5) or to tenths of a second
(DSABLTO=17.5).
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[ENABLTO={count} ]

2.2 }

{YES 3}

[JOBCARD={NO }]

312

{MULTI}

The maximum timeout you may specify is 1632 seconds.

The line remains disabled for the period specified, regardless of whether the ‘“‘data
set ready”” signal line is turned off within the period.

Note: See the section, Restriction on Number of Time Intervals, following the description of
the GROUP macro.

Specifies the timeout to be used by the network control program in detecting the
failure of the ‘“‘data set ready” signal line of the modem to be turned on when the
communication line attached to the modem is enabled (for nonswitched lines) or
when a dialing operation is completed—that is, the automatic calling unit has
signalled connection (for switched lines). Specify the timeout either as an integral
number of seconds (ENABLTO=3) or to tenths of a second (ENABLTO=3.2).

The maximum timeout you may specify is 1632 seconds.

For a nonswitched line or a switched line over which calls are made by an automatic call-
ing unit (ACU), the default value of 2.2 seconds is usually appropriate. It is not appropri-
ate, however, if the local network control program being defined includes any switched
backup SDLC links to a remote controller. Such a link requires an enable timeout suffi-
ciently long that it will not expire before the system operator, when manually calling the
remote controller, dials the telephone number, receives an answer, and places the modem
(data set) in data mode. This process may typically take from 30 seconds to more than a
minute. The value you specify in ENABLTO should exceed this interval. On the other
hand, the timeout value should be no greater than necessary; otherwise it will needlessly
extend the time required to shut down the network control program if shutdown is ini-
tiated while a line is being activated by command from the access method. (The network
control program does not shut down until all lines are deactivated.)

Note: See the section, Restriction on Number of Time Intervals, following the description of the
GROUP macro.

(generation under OS/VS only)

Specifies whether or not the program generation procedure is to provide a job card
for the stage two input stream, and whether the input stream will consist of more
than one job.

The job card provided is in the form
//NCPGENnn JOB1, 'NCPGENERATION' ,MSGLEVEL=1

If you specify JOBCARD=YES, or omit the operand, a single job card is provided
and the program generation input stream consists of a single, multi-step job. The
job card label is / / NCPGENOO.

If you specify JOBCARD=NO, no job card is provided and you must therefore:

1. Specify DD DATA in the SYSIN card for the stage one assembly step.
2. Place a REPRO statement, immediately followed by an OS/VS job card, in the
input stream preceding the BUILD macro.
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[LESIZE=size]

{3705-21
[,MODEL={3705 1}l
{3704 3}

[NEWNAME={NCP0O013} ]
{symbol}

[OLT={YES} ]
{NO }

If you specify JOBCARD=MULT]I, a job card is provided for each step and the
input stream therefore consists of multiple jobs. The job card labels are
//NCPGENnn, where nn is a sequential identification number provided by the
generation procedure.

Note: If you code JOBCARD=MULTI, you may specify a job card different from the one shown by
using the IEBUPDTE utility program to change the job statement information in the stage 1 macro
library. See Chapter 8 for information on this procedure.

(generation under OS/VS only)

Specifies the OS/VS region size, in K (1024) bytes, to be used by all linkage
editor job steps during stage two of program generation. The number you specify
is reduced by 10 and used as valuel of the linkage editor SIZE parameter. value2
of the SIZE parameter is always 48 (K), regardless of what you specify in the
LESIZE operand.

size must exceed 10 and be less than 16384 (16, 384 K bytes).

If you omit the LESIZE operand, the EXEC card for the linkage editor job steps
will have a REGION parameter of 384 K and PARM parameter values of 374 (for
valuel) and 48 (for value2).

Specifies whether the generated network control program is to be loaded into and
executed by a 3705-11 (MODEL~=3705-2), a 3705-1 (MODEL~3705), or 3704
(MODEL~3704). (A 3705-I may be specified as either MODEL=3705 or
MODEL=3705-1.)

Note: This information is needed only by the generation procedure. The network control
program itself does not differ for the three machine types.

Specifies the name to be given to the generated network control program load
module.

Code NEWNAME=symbol, where symbol is any valid symbol that does not
exceed seven characters. (The generation procedure automatically assigns the
name you specify, followed by the letter R, to the resource resolution table load
module that corresponds to the network control program load module.)

Alternatively, specify NCP0O1 in this operand. If you omit the operand, the name
assigned is NCP0O1.

Specifies whether or not the optional on-line terminal test and on-line line test
facilities (for lines in network control mode) are to be included in the network
control program. Code OLT=NO to omit the facilities; code OLT=YES (or omit
the operand) to include them.
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[PARTIAL={YES}]

{NO }

[PWROFF={YES}]

[QUALIFY= {NONE

314

{NO 3}
{symbol}
3]
{sys1 3}

Specifies whether or not a partial program generation is to be performed.

If you code PARTIAL=YES, only the tables and conditionally assembled modules
specified in the CONDASM operand are assembled and linkage edited with the
remaining object modules. The conditionally assembled modules not specified by
the CONDASM operand are obtained from the library specified by the OBJLIB
operand. (You must have assembled these modules during a previous program
generation for which the OBJLIB operand of the BUILD macro specified the

same library name.) The modules assembled by the partial generation procedure
replace the corresponding modules from the previous generation.

Appendix H lists the modules that must be reassembled for various changes in
program functions.

If you code PARTIAL=NO (or omit the operand), a complete program genera-
tion is performed.

(local NCP only; VTAM wusers only)

Specifies, for a network control program to be executed in a local communications
controller, whether the program will turn off the remote controller’s power upon
command from VTAM. PWROFF=YES is valid only if the remote controller is
equipped with the remote power off feature. (Power can be turned on again only
at the control panel of the remote controller.)

(generation under OS/VS only)

Specifies the first-level qualifier for OS/VS data sets specified by the LOADLIB,
OBJLIB, USERLIB, UT1, UT2, and UT3 operands of this macro. The data set
name is formed by appending the characters SYS1, or the characters you code in
place of symbol, to the name specified by dsname in each of the previously
mentioned operands.

symbol

Specifies the qualifier as from one to eight alphanumeric characters; the first
character must be alphabetic (including $, @ and #). (Omit the period [.] that
separates the qualifier and the data set name; the generation procedure appends
the period to the qualifier you specify.)

NONE

Specifies that no qualifier is to be placed before the simple name specified by
dsname.

SYS1
Specifies that SYS1 is to be used as the qualifier.
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{12}
[SLODOWN= {25} ]
{50}

[TIME=integer]

{ NO

[TRACE={(YES[, {size}1)}]

[TYPSYS={0S }]
{DOS}

{10

}

3

Specifies the minimum percent of network control program buffers that are
available (that is, not in use) before the network control program enters slowdown
mode. When the percent of buffers still available drops below this value, the
program reduces the amount of data it accepts from lines operating in network
control mode and from the network control subchannel, but continues to send
data over the lines and the subchannel. This procedure reduces the number of
buffers in use.

Slowdown mode is entered when fewer than one-half (SLODOWN=50), one-
quarter (SLODOWN=25) or one-eighth (SLODOWN=12 or operand is omitted)
of the buffers are available.

During initialization, the NCP dynamically increases the percentage you specify if the
minimum NCP buffer requirements cannot otherwise be met. The minimum number
of buffers that the program must contain for each percentage value is: 80 buffers,
for 12 percent; 40 buffers, for 25 percent; and 20 buffers, for 50 percent.

If the number of buffers contained in the network control program is less than 20,
the program Abends.

(applicable to OS/VS only)

Specifies the time value, in minutes, to be used as the TIME parameter in the stage
two assembly EXEC statements. integer must be greater than 0 and less than
1441.

If you omit this operand, no TIME parameter is used for the stage two assembly
EXEC statements.

Specifies whether or not the address trace option is to be included in the network
control program. Code TRACE=YES to include the option; code TRACE=NO
(or omit the operand) to omit the option.

If you code TRACE=YES, you may also specify the number of 16-byte entries
the trace table is to contain, from ten [TRACE=(YES,10)] to 256
[TRACE=(YES,256)]. If you omit the number or specify fewer than ten, the
table will contain ten entries.

Specifies whether stage two of the network control program generation procedure
is to be run under OS/VS or DOS/VS.
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[UNIT=unit type]

[UT1=dsname]

[UT2=dsname]

[UT3=dsname]

3-16

(generation under OS/VS only)

—Specifies the type of device to be used for the assembler and linkage editor utility
data sets during stage two of program generation under OS/VS. You may specify
either an actual device type (for example, UNIT=2311) or the name of a class of
devices (for example, UNIT=SYSDA). The maximum number of characters you
may specify is eight.

If you omit this operand, SYSSQ is assumed to be the unit type for the assembly
steps and SYSDA is assumed for the linkage editing steps.

Note: The utility data set for the linkage editor must reside on a direct-access device.

(generation under OS/VS only)

Specifies the name of a sequential OS/VS data set to be used as work space for
the assembly steps (SYSUT1). (The data set name may be simple or qualified, as
determined by the QUALIFY operand of this macro. The simple data set name
may be up to eight characters long; the first must be alphabetic or $, #, or @.)
This data set must be preallocated and cataloged.

If you omit this operand, a temporary data set will be created during each assembly
step using the type of device specified by the UNIT operand; the data set space provided
is equivalent to SPACE=(1700,(800,800)).

(generation under OS/VS only)

Specifies the name of a sequential OS/VS data set to be used as work space for the assem-
bly steps (SYSUT2). (The data set name may be simple or qualified, as determined by
the QUALIFY operand of this macro. The simple data set name may be up to eight
characters long; the first must be alphabetic or $, #, or @.) This data set must be pre-
allocated and cataloged.

If you omit this operand, a temporary data set will be created during each assembly
step using the type of device specified by the UNIT operand; the data set space provided
is equivalent to SPACE=(1700,(800,800)).

(generation under OS/VS only)

Specifies the name of a sequential OS/VS data set to be used as work space for the assem-
bly (SYSUT3) and linkage edit (SYSUT1) steps. (The data set name may be simple or
qualified, as determined by the QUALIFY operand of this macro.  The simple data set
name may be up to eight characters long; the first must be alphabetic or $, #, or @.)

This data set must be preallocated and cataloged.

If you omit this operand, temporary data sets will be created during each assembly step
and each linkage edit step using the type of device specified by the UNIT operand; the
data set space provided is equivalent to SPACE=(1700,(800,800)).
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SYSCNTRL Macro Instruction

[symbol]

OPTIONS=(entry,...)

SYSCNTRL specifies which of the dynamic control facilities are to be included in the
network control program. These facilities allow the network control program to execute
requests from the access method to change certain network control program parameters
or to determine the status of resources such as lines and stations.

Figure 3-3 shows which options are required by VTAM and TCAM.

This macro is required and must appear directly following the BUILD macro.

Name Operation Operands

[symbol] SYSCNTRL OPTIONS=(entry,...)

Provides a name for the macro. symbol may be any valid assembler-language
symbol; the generation procedure does not check the symbol for validity.

Specifies which of the dynamic control facilities are to be included in the network con-
trol program. entry may be any value listed in Figure 3-3.
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Entry Facility

Always required by VIAM:

BHSASSC - Modify block handler set*

ENDCALL Physical disconnect*

MODE Set destination mode*

RCNTRL Request control mode reset*

RCOND Reset conditional

RECMD Reset at end of command*

RIMM Reset immediate

*The VTAM initialization procedure requires these parameters even though the functions they specify
are not used in an SDLC-only network.

Always required by TCAM:

RCOND Reset conditional
RIMM Reset immediate

Figure 3-3. Dynamic Control Facilities Required by VTAM and TCAM
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Configuration Definition Macro Instructions

HOST Macro Instruction

[symbol]

This section contains the configuration definition macro instructions (HOST,
CSB, SERVICE, and LUPOOL) to be used in defining a network control
program/VS for an SDLC-only network.

The HOST macro instruction specifies:

¢ The number of network control program buffers to be allocated for receiving a data
transfer from the access method.

o The size of access method buffer unit used to receive data from the network control
program.

» The number of buffer units the access method will allocate for receiving a data transfer.

¢ The number of bytes in the header prefixes used by the access method.

o The amount of time the network control program waits for a response by the
host processor to an attention signal.

o The amount of time the network control program waits before presenting an
attention signal on the channel after data becomes available for transfer to the
host processor.

The HOST macro is required in either a local or a remote network control program. The
values specified in the operands of the HOST macro coded in a remote network control
program must be the same as those specified in the HOST macro of the local program
with which the remote program communicates. (Omit the DELAY, STATMOD, and
TIMEOUT operands from a HOST macro coded in a remote network control program.)

One HOST macro is required; it must appear among the nonpositional configuration
macros that follow the two system macros (BUILD and SYSCNTRL).

Name Operation Operands

[symbol] HOST INBFRS=count,
MAXBFRU=count,
UNITSZ=length

[,BFRPAD={n } ]

{28}
[,DELAY={count}] (local NCP only)
{0 }
[, STATMOD={YES} ] (local NCP only)
{NO 1}

[, TIMEOUT={count}]
: {NONE }

(local NCP only)

Provides a name for the macro. symbol may be any valid assembler-language
symbol; the generation procedure does not check the symbol for validity.
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INBFRS=count

MAXBFRU=count

UNITSZ=length

3-20

Specifies the number of controller buffers initially alIocated for each data transfer

to be received from the host processor. The minimum value is 1; the maximum is
255. ‘ ‘

This operand is required.

Specifies the number of buffer units the access method will allocate for receiving data
from the network control program. The minimum is 1; the maximum is 255.

This operand is required.
See the description of the UNITSZ operand for a sample calculation.

VTAM Note: The value you specify in this operand must be less than the value of the bno subparam-
eter of the LFBUF (DOS/VS) or IOBUF (OS/VS) parameter of the VT AM start parameter list.

Specifies the size of the access method buffer units used for data transfers from the net-
work control program. (Specify the sum of (1) the length of the message data, (2) 13
bytes for control information, and (3) the number of pad characters specified in the
BFRPAD operand.) '

The access method must use one buffer unit size for all transfers from the network con-
trol program. A buffer unit is the smallest unit of contiguous storage handled as buffer
space; a buffer may consist of one or more units.

The NCP generation procedure accepts values between 1 and 65535, inclusive. However,
the access method imposes the following minimum and maximum values (as of the time
of publication of this manual):

Minimum: Maximum:
DOS/VS VTAM 88 2024
0S/VS1 VTAM 84 2012
0S/VS2 VTAM 84 4060
0S/VS TCAM 44 255

Use the values given in the VTAM System Programmer’s Guide or OS/VS TCAM System
Programmer’s Guide (see Preface) instead of the values above, if they differ.

VTAM Note: This operand must specify the same value as the bsz subparameter of the IOBUF (OS/
VS only) or LFBUF (DOS/VS only) parameter of the VT AM start parameter list.

The maximum number of characters the network control program will transfer to
the host processor in a single operation over the network control subchannel
equals MAXBFRU times UNITSZ, minus the value specified in the BFRPAD
operand. (VTAM requires that the result of this calculation must not be less than
84 (OS/VS) or 88 (DOS/VS) bytes.) Example: If you code MAXBFRU=5,
UNITSZ =84, and BFRPAD=(28), the maximum number of characters sent to
the host processor during a single channel operation is 5(84) minus 28, or 392
bytes. (This value includes the 13 bytes of control information associated with
each response sent by the network control program.)

Caution: The maximum amount of data that the access method can send to the network control pro-
gram should not exceed the amount that the NCP can return to the access method, as expressed by
the formula above (MAXBFRU times UNITSZ, minus BFRPAD).
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[BFRPAD={n }]
{28}

[DELAY={count}]
{0 }

[STATMOD={YES} ]
{NO }

Specifies the number of pad characters the network control program is to transmit to the
access method immediately preceding the control information for the response associated
with a teleprocessing request.

Placing pad characters at the beginning of each access method buffer allows the access
method to insert data, typically message header and message text prefixes.

The value you specify in the BFRPAD operand should equal the size of the prefixes that
the access method uses. The required value for OS/VS VTAM is 28 bytes; for DOS/VS
| VTAM, 15 bytes; for 0S/VS TCAM, a minimum of 17 bytes.

(local NCP only)

Specifies the interval, to the nearest tenth of a second, that the network control
program will delay between the time the network control program has data
available for the host processor and the time the network control program
presents an Attention signal to the host processor.

count

Specifies the delay, to the nearest tenth of a second. The minimum delay is 0
seconds (i.e., no delay) and the maximum is 420.0 seconds.

0

Specifies that an Attention signal is to be presented to the host processor as
soon as data is available.

If the amount of data is sufficient to fill the buffers allocated by the host pro-
cessor, the Attention signal will be presented before the delay count has been
reached.

This operand is invalid for a remote network control program
(TYPGEN=NCP-R).

Specifies whether the network control program is to use the status modifier option for
sending responses to the access method in the host processor. Use of this option when the
attention delay option is also used minimizes the number of asynchronous channel inter-
rupts during data transfer between the network control program and the access method.
This occurs because each time the access method sends data to the network control pro-
gram, the NCP returns any accumulated response data to the access method as part of the
same channel operation instead of sending a later attention interrupt to the host processor.

Y
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[TIMEOUT={countt]

322

{NONE}

Use of the status modifier option is required (STATMOD=YES) if the access method
(VTAM or TCAM) in the host processor is to run under OS/VS. To maximize the increase
in channel performance, also specify an attention delay of at least 0.1 second in the
DELAY operand of the HOST macro. If the access method is DOS/VS VTAM, the status
modifier option is optional for release 33 (or higher) of DOS/VS and release 2 (or higher)
of VT AM; for lower levels of VTAM or DOS/VS the option is not available and
STATMOD=NO is therefore appropriate.

(local NCP only)

Specifies the interval, to the nearest tenth of a second, that the network control
program awaits a response to an Attention signal it has sent to the host processor
before initiating automatic network shutdown, if ANS=YES is specified in (or
ANS operand is omitted from) the BUILD macro. Express this interval either as
an integral number of seconds [for example, TIMEOUT=15], or to the nearest
tenth of a second [TIMEOUT=12.5].

The minimum value is 0.2 second; the maximum is 420.0 seconds.

NONE

Specifies that the network control program is to wait indefinitely for a response
from the host processor.

If the automatic network shutdown facility is included in the program
(ANS=YES), and you omit the TIMEOUT operand, TIMEOUT=420.0 is
assumed. If you specify ANS=NO, and you omit the TIMEOUT operand,
TIMEOUT=NONE is assumed.

If you have excluded the automatic network shutdown facility (ANS=NO is
specified in the BUILD macro), omit this operand.

Upon failure of the host processor to respond to the network control program, the
action the NCP takes depends on how you have specified the ANS and
TIMEOUT operands: (1) If you specify ANS=YES (or omit the ANS operand)
and TIMEOUT=count, the NCP performs automatic network shutdown, then
waits for data over the channel. (2) If you specify ANS=NO and
TIMEOUT=NONE, the NCP does not perform automatic network shutdown, but
instead waits indefinitely for message traffic over the channel. (The combinations
ANS=YES, TIMEOUT=NONE and ANS=NO, TIMEOUT=count are invalid.)

This operand is invalid for a remote network control program
(TYPGEN=NCP-R).

Note: The interval specified in the TIMEOUT operand is not counted as among the 16 possible
time intervals permitted in the network control program. (The limit of 16 applies only to
communication line timeouts and intervals—not to channel timeouts.)
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CSB Macro Instruction

[symbol]

SPEED=(rate, .

.2)

The CSB macro specifies:

« The type of communication scanner.
« The internal oscillator (business machine clock) rates for the scanner.
« The location of the scanner within the controller.

Each scanner in the controller must be represented by a CSB macro.

Name Operation Operands

[symbol] CSB SPEED=(rate,...)

[,MOD={n}]
{03}

{TYPE1}
[,TYPE={TYPE2}]
{TYPE3}

Provides a name for the macro. symbol may be any valid assembler-language
symbol; the generation procedure does not check the symbol for validity.

Specifies the internal oscillator (business machine clock) rates for up to four oscillators
installed in the communication scanner. (Do not confuse this SPEED operand, which
specifies the oscillator bit rates, with the SPEED operand of the LINE macro, which
specifies the data rate for the communication line.) The speeds must be specified in
the same order that the oscillators are installed on the scanner, in ascending order
according to speed. Standard oscillator bit rates are shown in Figure 3-4.

Note: If external (modem) clocking is used for any line attached to this scanner (CLOCKNG=EXT
is specified in the LINE [or GROUP] macros), one of the oscillator bit rates you specify must be
less than one-half of the lowest modem clocking rate specified in the SPEED operand of any LINE
macro representing the attached lines.

A type 3 scanner is always equipped with an oscillator that provides 150, 600, and

1200 bps bit rates, and may optionally have a 2000 or 2400 bps oscillator in addition.
Therefore, if this CSB macro represents a type 3 scanner, specify SPEED=(150,600,1200)
or SPEED=(150,600,1200,2000) or SPEED=(150,600,1200,2400), as appropriate.

This operand is required.

Rate Represents: Rate Represents:
45 45.5 bps 150 150.0
50 50.0 200 200.0
56 56.89 300 300.0
74 74.2 600 600.0
75 75.0 950 950.0
100 100.0 1200 1200.0
110 110.0 2000 2000.0
134 134.5 2400 2400.0

Figure 3-4. Standard Communication Scanner Oscillator Bit Rates
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[MOD={n}]
{0}
Specifies the location of the communication scanner, as shown in Figure 3-5. The line
interface addresses valid for each scanner type and module location are given. (The
3704 has only one module.)
Line Interface Addresses
Type 1 Type 2 Type 3
If scanner is in: Code MOD= Scanner Scanner Scanner
3704 0 000-01F 020-03F -
3705 base module 0 000-03F 020-05F 020-04F
3705 first expansion
module 1 -— 0AO0-OFF 0A0-ODF
3705 second expansion
module 2 - 120-17F 120-15F
3705 third expansion
module 3 - 1A0-1FF 1A0-1DF
Figure 3-5. Location of Communication Scanners and Valid Line Interface Addresses
{TYPE1}
[TYPE={TYPE2} ]
{TYPE3}

Specifies whether the communication scanner is type 1, type 2, or type 3.

Valid designations for scanner type are:
If controller is a 3704 (MODEL=3704): TYPEI

TYPE2
If controller is a 3705-1 (MODEL~=3705 or 3705-1): TYPEI (valid only for MOD=0)
TYPE2
TYPE3 (valid only for MOD=1,
2, or 3))

If controller is a 3705-I1 (MODEL=3705-2): TYPE2
TYPE3

If you omit this operand, and you have coded MODEL=3704 in the BUILD macro, the

scanner is assumed to be type 1; if you have coded MODEL=3705 (or 3705-1) (or have
omitted the MODEL operand), the scanner is assumed to be type 2.
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SERVICE Macro Instruction

[symbol]

ORDER=(entry,...)

The SERVICE macro generates the service order table for a nonswitched
(multipoint or point-to-point) SDLC link. (Switched SDLC links do not use a
service order table.)

All nonswitched SDLC links are controlled by a multipoint discipline, regardless
of whether one station or several stations are on the link.

Each nonswitched link requires a service order table in the network control
program that controls the link. A nonswitched link between a local communica-
tions controller and a remote controller is always controlled by the program in the
local controller. Consequently, a service order table is required only in the local
(not the remote) network control program.

Within the network control program that controls an SDLC link (POLLED=YES
is specified in the LINE macro), one SERVICE macro is required following the
LINE macro that represents the link. Each SDLC cluster controller or communi-
cations controller attached to the link must be represented by an entry in the
service order table. (Logical units associated with the SDLC cluster controller are
not represented in the service order table.)

If more than one SDLC link connects a local and a remote 3704 or 3705 (that is,
the principal link is augmented by one or more alternate [“backup”’’] links), a
SERVICE macro must appear in the local NCP following each of the LINE
macros representing the links.

Name Operation Operands

[symbol] SERVICE ORDER=(entry,...)

Provides a name for the macro. symbol may be any valid assembler-language
symbol; the generation procedure does not check the symbol for validity. Specify
a name only on the first SERVICE macro defining the service order table, if more
than one macro is required.

Specifies the order in which the stations (physical units) on the SDLC link are to
be serviced.

entry is the name of an SDLC physical unit (terminal, cluster controller, or remote
communications controller) to be serviced by the network control program.
These names appear on the PU (or CLUSTER or INNODE) macros associated
with the line for which the service order table is being generated. A name may
appear in the list one or more times. (Logical units cannot appear in the table;
hence, omit names of LU macros.) '

The maximum number of entries is 256.

You may code a maximum of 255 characters in the ORDER operand, including
the beginning and ending parentheses and all commas. This limit applies regard-
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less of how many entries you code within the operand. If you need to specify
more than 255 characters, code one or more additional SERVICE macros follow-
ing the first SERVICE macro. In the ORDER operand of each additional macro,
code the excess entries. ’ '

Note: The generation procedure checks the first 35 entries of the service order table to deter-
mine if the devices referred to by these entries are represented by PU, CLUSTER, or INNODE
macros associated with the LINE macro for which the service order table is being defined. The
converse is also true: each PU, CLUSTER, and INNODE macro associated with the LINE
macro is chegked to determine if it is represented in the service order table. A diagnostic
message is issued if a discrepancy exists. Any service order table entries beyond 35 are not
checked in this manner.
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N
Y

S

N [symbol]

NUMBER=count

LUPOOL Macro Instruction (VTAM Users Only)

The LUPOOL macro instruction specifies a pool of logical units the network
control program uses in communicating with logical units associated with physical
units reached over switched SDLC links. (Logical units for physical units on
nonswitched links are defined by LU macros associated with the PU (or
CLUSTER) macro that represents the physical unit.)

Upon establishing a connection with a switched physical unit, the network control
program allocates, from the pool, a logical unit for each logical unit contained
within that physical unit. VTAM specifies to the network control program the
number of logical unit control blocks to allocate and also supplies the logical unit
parameters for each logical unit. Upon completion of the transmission between
the network control program and the physical unit, the program releases each
logical unit to the pool.

One and only one LUPOOL macro is required if the network configuration
includes SDLC physical units reached over switched communication
facilities—that is, the source statements include at least one GROUP macro in
which LNCTL=SDLC and DIAL=YES are specified.

Name Operation Operands

[symbol] LUPOOL NUMBER=count

Provides a name for the macro. symbol may be any valid assembler-language
symbol; the generation procedure does not check the symbol for validity.

Specifies the number of logical units to be included in the pool. The minimum is
1. The maximum is the total number of resources that can be defined in the
network control program (as determined by the value chosen for the MAXSUBA
operand of the BUILD macro) minus the number of resources defined in the
LINE, PU, LU, CLUSTER, and INNODE macros.

Example: If the MAXSUBA operand specifies 31 subareas, the maximum
number of resources in the network controlled by VTAM is 2045, assuming that
the network includes SDLC stations and BSC and/or start-stop stations. If the
total number of resources (equivalent to the total number of macros listed above)
is 1000, the maximum value you may specify in the NUMBER operand is 1045
(2045-1000).

To determine the highest value you need specify in this operand, assume that (1)
the network control program is communicating simultaneously with SDLC physi-
cal units over all switched SDLC links, and (2) the physical units involved are
those having the highest number of logical units. The total number of logical units
in all connected physical units represents the greatest possible demand that can be
placed on the logical unit pool. By specifying this value you can assure that the
logical unit pool is never depleted.
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In practice, the value of NUMBER can be less, since the assumptions above
represent the most extreme conditions which may never, or only seldom, occur.
Specifying too low a value, however, may result in depletion of the pool. If, after
a physical connection is established with a switched physical unit, the network
control program is unable to supply sufficient logical units from the pool, the
program will break the physical connection before data transmission has begun.
Then a new connection will have to be made and logical unit allocation attempted
again. Occasional occurrences of this kind may be tolerable, but frequent occur-
rences demonstrates the need to increase the value specified in this operand.
Thus, the circumstances unique to a given installation should be analyzed to arrive
at an appropriate value.



Teleprocessing Network Configuration Macro Instructions

SDLC Stations

A teleprocessing network configuration may be viewed as a logical arrangement of
elements, each kind of element occupying a different hierarchical level within the
arrangement. Each element is represented by a specific macro instruction within
the category of macros called teleprocessing network configuration macro instruc-
tions.

The highest element is the communication line (or link). Each line in the net-
work is represented by a LINE macro, whether the line is nonswitched multipoint,
nonswitched point-to-point, or switched point-to-point.

The macro hierarchy for SDLC stations other than communications controllers
(for example, IBM 3600, 3650, 3660, 3767, 3771, 3773, 3774, 3775, 3776) is
LINE, PU, LU, for nonswitched links and LINE, PU for switched links. A single
PU macro represents the physical unit within the SDLC station.

If the network control program communicates with the physical unit over a
nonswitched SDLC link, one or more LU macros following the PU macro repre-
sent the logical units associated with the physical unit. (A logical unit is an
application program within the physical unit together with the terminals associated
with that program.)

If, for example, one physical unit having four logical units were attached to a
nonswitched SDLC link, the following sequence would be required:

LINE
PU
Lu
LU
Lu
LU

If the network control program communicates with the physical unit over switched
facilities, the logical units are not represented by LU macros, and the macro
sequence is simply LINE, PU. The network control program logical units are
allocated dynamically from the pool of such units defined by the LUPOOL macro.

Note: In version 3 of the network control program, SDLC type 2 physical units are represented
by CLUSTER macros. All SDLC stations added to an existing (version 3) NCP source program
that is re-generated under version 4 should be represented by PU macros. For compatibility
with the previous version (3), version 4 continues to accept CLUSTER macros; however, any
subsequent changes or additions to physical unit parameters will be accommodated only in the
PU macro.

Communications Controller Attached to SDLC Link

Each 3704 or 3705 communications controller connected by an SDLC link to
another such controller is represented by a PU macro following the LINE macro
that represents the link. Thus, when defining a network control program for a
local communications controller, you would code a PU macro for the remote
communications controller, and when defining a network control program for the
remote communications controller you would code a PU macro to represent the
local communications controller:
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In NCP for the local controller:

LINE
PU (represents the remote controller)

In NCP for the remote controller:

LINE
PU (represents the local controller)

Note: In version 3 of the network control program, communications controller physical units
are represented by INNODE macros. All communications controllers added to an existing
(version 3) source program that is to be re-generated under version 4 should be represented by
PU macros. For compatibility with the previous version (3), version 4 continues to accept
INNODE macros; however, any subsequent changes or additions to physical unit parameters
will be reflected only in the PU macro.

To the hierarchies of LINE, PU, and LU macros must be added one or more
GROUP macros. The GROUP macro represents a grouping of lines having
certain characteristics in common. The grouping is referred to as a physical line
group because it contains lines having certain “physical” attributes in common,
such as the type of stations attached to them.

Each LINE macro must be associated with a GROUP macro that precedes it.
Further, although not shown above, a SERVICE macro must directly follow each
LINE macro representing a nonswitched SDLC link. (The SERVICE macro
defines the service order table to be used for the link.)

Exception: Omit the SERVICE macro if the program being defined is a remote
network control program and the LINE macro represents an SDLC link to the
local controller. (The local network control program controls the SDLC link to
the remote controller and thus requires a SERVICE macro.)

Adding the GROUP and SERVICE macros to the LINE, PU, LU sequence shown
above under SDLC Stations results in:

GROUP
LINE
SERVICE
PU

LU0
LU
Lu
LU

Similarly, the SDLC link between the communications controllers would be
represented as follows:

In NCP for the local controller:

GROUP
LINE
SERVICE
PU

In NCP for the remote controller:

GROUP
LINE
PU



Notice that the SERVICE macro appears only in the local NCP, because the local
communications controller is the primary station on the SDLC link. In the remote
NCP, executed in the secondary station, the SERVICE macro must be omitted.

See the description of the GROUP macro later in this chapter for the attributes
that communication lines must have in common in order to appear within the same
line group.

Example of Teleprocessing Network Configuration Macro Instructions
Consider the SDLC network configuration shown in Figure 3-6.

The network attached to the local communications controller comprises the
following communications lines:

Line 1: Nonswitched multipoint SDLC link, two IBM 3600 systems, with
four logical units each (SDLC stations)

Line 2: Nonswitched point-to-point SDLC link, one 3704 communica-
tions controller (remote communications controller)

The network attached to the remote communications controller comprises:

Line R1: Nonswitched multipoint SDLC link, three IBM 3790 systems, with
three logical units each.
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Communications

Communications

RNO

PU2
3600

Line RO
Line R1

PU1

3600
(LU1,2,3,4)

(LU5,6,7,8)

RPU1

3790
(RLU1A B.C)

RPU2

3790

PU3

(RLU2A B,C)

RPU3

3790
(RLU3A,B,C)




The teleprocessing network configuration macros required to represent the
network attached to the local communications controller are as follows (not all
required operands are shown):

G1 GROUP LNCTL=SDLC

L1 LINE POLLED=YES

S SERVICE ORDER=(PU1,PU2)
PU1 PU PUTYPE=2

LU1 LU

Lu2 LU

LuU3 LU

Lu4 LU

PU2 PU PUTYPE=2

LUS LU

LU6 LU

Lu7 LU

Lus8 LU

G2 GROUP LNCTL=SDLC

L2 LINE

S2 SERVICE ORDER=(PU3)

PU3 PU PUTYPE=4 (represents remote controller)

The network control program defined for the remote communications controller
would include:

RG1 GROUP LNCTL=SDLC

RL1 LINE POLLED=YES

RS1 SERVICE ORDER=(RPU1,RPU2, RPU3)
RPU1 PU PUTYPE=2

RLU1TA LU

RLUTB LU

RLU1C LU

RPU2 PU PUTYPE=2

RLU2A LU

RLU2B LU

RLU2C LU

RPU3 PU PUTYPE=2

RLU3A LU

RLU3B LU

RLU3C LU

RGO GROUP LNCTL=SDLC

RLO LINE

RNO PU PUTYPE=4 (represents local controller)

See Appendix I for other sample programs that illustrate macro coding sequences.

Advantage of Macro Sequencing
The principal advantage of macro sequencing is that it saves coding effort. For
example, each of five characteristics common to all of fifteen SDLC stations on a
link can be specified once, in the LINE macro, rather than in each of the fifteen
individual PU macros. Five operands are coded instead of 75 (15 x 5).

The characteristic need not be identical for all of the elements at a level to specify
it at a higher level. You may code the exceptions at the lower level; any charac-
teristic you code at the lower level automatically overrides the characteristic
specified at the next higher level.

If, for example, only twelve of the fifteen stations mentioned previously have the
same characteristic in common, you could still specify that characteristic in the
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LINE macro, then you would specify the differing characteristics in the PU
macros for the three exceptional stations.

Note: If you code only one suboperand (parameter) in an operand that can have two or more
suboperands, that operand completely overrides an equivalent operand specified in a higher-
level macro. The default values are assumed for the suboperands omitted at the lower level.

Summary of Macro Instructions and Operands

VTAM-Only Operands

3-34

Figure 3-7 lists all of the operands of the network configuration macros for SDLC links.
The asterisk indicates the macro under which the description of the operand appears.
The bullet () indicates other macros in which the operand may be coded.

Note: This summary indicates only (1) the name of the macro under which the description of each
operand can be found (indicated by *) and (2) other macros (indicated by ©) in which the operand
can be coded. This summary does not indicate the conditions (for example, type of line control,
type of station) under which use of the operand is appropriate. For this information, see the indi-
vidual macro descriptions later in this chapter.

Some operands convey no information to the network control program generation
assembly process but must nonetheless appear in the NCP generation input deck that
serves as input to the VTAM initialization procedure. (Refer to the VTAM System
Programmer’s Guide for information on this procedure.) Such operands are called
VTAM-only operands. The macro assembly step of the NCP generation procedure
permits each VTAM-only operand to appear in the macros indicated by a V in the
table of Figure 3-7. The assembly process does not check such operands for proper
syntax, however, nor does it verify that any related operands are present or absent.
For the meanings of VTAM-only operands, see the VTAM System Programmer’s
Guide.
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Macro Instruction

PU

INNODE CLUSTER Lu

ACTIVTO
ADDR
ADDRESS
ANSWER
ANSTONE
AUTO

BATCH
BNNSUP
BUFLIM

CALL
CLOCKNG
CONFIG

DATMODE
DATRATE
DIAL
DISCNT
DUPLEX

FEATUR2

INTPRI
IRETRY
ISTATUS

LNCTL
LOCADDR
LOGAPPL
LOGTAB

MAXDATA
MAXLU
MAXOUT
MODETAB

NEW SYNC
NRZI

PACING
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Figure 3-7. Summary of Operands for SDLC-Only Configuration Macro Instructions (Part 1 of 2)
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GROUP LINE PU INNODE CLUSTER LU
PASSLIM ) ° * * *
PAUSE ° *
POLLED ° *
PUTYPE ° ° *
REPLYTO *
RETRIES ) * * * *
RING ° *
SERVLIM ° *
SPDSEL [ *
SPEED ° *
SSCPFM \") v \% \")
SUBAREA * *
TADDR ° *
TRANSFR ° *
USSTAB \" \ \% \%
VIDSEQ v \
VPACING \") \% \% v

Figure 3-7. Summary of Operands for SDLC-Only Configuration Macro Instructions (Part 2 of 2)
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Macro Instructions for SDLC Operations

GROUP Macro Instruction

This section contains the teleprocessing network configuration macro instruc-
tions (GROUP, LINE, PU, CLUSTER, LU and INNODE) to be used in
specifying an SDLC-only network control program.

An SDLC line group consists of lines that have the following characteristics in
common:

« All lines in the group are nonswitched point-to-point, or nonswitched multi-
point, or switched point-to-point.
« All lines in the group are polled, or all are nonpolled.

No line may be included in more than one line group.
For each group of SDLC links, one GROUP macro is required.

All GROUP macros for SDLC line groups must appear in the source program following
any GROUP macros for BSC and/or start-stop line groups.

The GROUP macro indicates the beginning of a sequence of LINE, (SERVICE,)
PU, and LU (or LINE, [SERVICE,] CLUSTER, and LU; or LINE, [SERVICE,]
and INNODE) macros for lines and devices within the group, and specifies:

« Whether the lines are switched or nonswitched.

« Optional or variable characteristics that all lines in the group must have in
common.

« Certain procedural options to be applied to all lines in the group.

| (VTAM Users Only) Appearing at the end of the list of operands below are the VTAM-

only operands that may be coded in this macro instruction. These provide information
only to the VTAM initialization process and are not required (though are permissible) in
the card deck used as input to the NCP generation procedure.
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{NONE }

GROUP NCP
Name Operation Operands
| symbol GROUP LNCTL=SDLC
[,ACTIVTO={count}] (remote NCP only)
{NONE }

[,DIAL={YES}]
{NO }

[,REPLYTO={count}]
{NONE 3}

VTAM-only operands:

ANSWER=
BUFLIM=
CALL=
DISCNT=
FEATUR2=
ISTATUS=
LOGAPPL=
LOGTAB=
MODETAB=
SSCPFM=
USSTAB=
VIDSEQ=
VPACING=

Provides a name for the line group and is required. symbol may be any valid
assembler-language symbol; the first character may not be $.

Specifies that the line group consists of SDLC links.

This operand is required.
(applicable only in a remote network control program)

Specifies the interval, to the nearest tenth of a second, that the remote NCP will allow
to elapse since the most recent communication from the local NCP over the SDLC link
before the remote NCP (1) begins automatic network shutdown and configuration
restart or (2) abnormally ends, resulting in re-loading (IPL) of the controller. The action
taken depends on the combination of ACTIVTO and ANS operand options you select,
as shown in Figure 3-8.

count

Specifies the timeout value, to the nearest tenth of a second, that the remote
NCP will wait for a communication from the local NCP before initiating
shutdown or abnormally ending. The minimum value is 60.0 seconds; the
maximum is 420.0 seconds.



SDLC

GROUP NCP

NONE

Specifies that the remote NCP will wait indefinitely for communication from
the local NCP; that is, automatic network shutdown and configuration restart
will not occur.

This operand is valid only if (1) this program is a remote network control program
(TYPGEN=NCP-R is specified in the BUILD macro), (2) this GROUP macro
represents the SDLC link to the local communications controller (LNCTL=SDLC
is specified in this GROUP macro), and (3) PUTYPE= 4 is specified in the PU
macro.

If you omit this operand and specify ANS=YES (or you omit the ANS operand),
ACTIVTO=420.0 is assumed. If you omit this operand and specify ANS=NO,
ACTIVTO=NONE is assumed.

The value specified for this operand must be carefully chosen (see the discussion
of the effects of the activity timeout under Backup Local-Remote SDLC Links,
in Chapter 2).

The following expression may be used as a guide in determining the appropriate
ACTIVTO value:

MO - IPL > ACTIVTO > r*n > SDO
(> means ‘“‘greater than or equal to”’)

MO is the maximum time the remote controller may be out of service owing to
link failure.

IPL is the interval normally required to load (IPL) the remote controller.
ACTIVTO is the value specified in the ACTIVTO operand.

t and n are the values specified in the RETRIES operand of the PU (or
INNODE) macro (within the Jocal network control program) that represents the
remote controller.

SDO is the amount of time normally consumed by ‘‘short-duration outages” of the

local-remote link (outages caused by momentary loss of modem carrier, excessive
noise, power surges, or other disruptive line conditions).
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[DIAL={YES}]

[REPLYTO={count}]

340

{NO }

{NONE }

Action taken by remote NCP upon failure of SDLC link to local controller:

Number of SDLC
local-remote
ACTIVTO= ANS= links Action

count YES One ANS and configuration restart
occur; remote NCP then awaits
message traffic from local con-
troller over the SDLC link.

count YES Two or more ANS and configuration restart
occur; remote NCP then awaits
message traffic from local con-
troller over all available SDLC
links.

count NO One Expiration of timeout causes
abnormal end (Abend) of remote
NCP; reloading (IPL) occurs over
link (after repair).

count NO Two or more Expiration of timeout causes
abnormal end (Abend) of remote
NCP; reloading (IPL) occurs over
any available link.

NONE NO One, two, or more Remote NCP waits indefinitely
for traffic from local controller.

NONE YES One, two, or more (Invalid combination)

Figure 3-8. Effect of ACTIVTO and ANS Operand Options on Recovery Action of Remote
NCP upon Failure of Link to Local Controller

Specifies whether or not the lines in the group require switched line control
procedures. If they do, code DIAL=YES. If they do not, code DIAL=NO or
omit the operand.

Note: SDLC local-remote backup links, whether they comprise switched or nonswitched lines,
use nonswitched line control procedures; for these links only DIAL=NO is valid.

Specifies the reply timeout value, in seconds, for the lines in the line group. If at
the expiration of this interval the network control program has not received from
the station a response to polling or selection, or to message text, it makes no
further attempt to communicate with the station. Instead, it indicates that a
timeout error has occurred.

The REPLYTO operand is valid only if the lines in the group are polled
(POLLED=YES is specified in the LINE macros [or in the GROUP macro]).
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You may specify this value as an integral number of seconds or as seconds and
tenths of seconds.

If you specify REPLYTO=NONE, no timeout occurs regardless of the time that
elapses between sending to the station and receiving a response. The maximum
value is 1632 seconds.

If you omit the REPLYTO operand, the network control program uses a timeout
of 1.0 second. For most teleprocessing networks, this standard value is appropri-
ate unless the system designer specifies a different value.

Restriction on Number of Time Intervals Specified

A maximum of 16 different time intervals may be specified in the network control
program. This includes (1) seven standard intervals (including default values)
that are common to all network control programs, and (2) intervals that you
explicitly specify in the REPLYTO operand of the GROUP macro. If the total
number of different time intervals is 16, the default values are used for all subse-
quent time specifications the generation procedure encounters in processing the
source statements.

The standard time intervals for all network control programs are:

0.0 (immediate action required)
1.0 seconds

2.2 seconds

3.0 seconds

23.5 seconds

60.0 seconds

NONE (infinite time delay)

Specifying Lower-Level Operands in the GROUP Macro

VTAM-Only Operands

In addition to the preceding operands, most operands of the LINE, PU,
CLUSTER, INNODE, and LU macros can be specified in the GROUP macro
instead of the individual macros mentioned. Figure 3-7 shows which of the
lower-level operands you may specify in the GROUP macro.

The VT AM-only operands listed at the beginning of the GROUP macro descrip-
tion convey no information to the NCP generation assembly process. Certain of
these operands must appear in the NCP generation input deck that serves as input
to the VTAM initialization process. See the VTAM System Programmer’s Guide
for descriptions of these operands and for information on the VTAM initialization
process.

Appearance of these operands within this GROUP macro description means only
that the NCP generation assembly procedure accepts them as valid operands of
the GROUP macro and does not imply that they must be coded. If coded, they
are not checked for proper syntax. Nor does the assembly process verify the
presence or absence of related VTAM-only operands. See the VTAM System
Programmer’s Guide for the VTAM requirements regarding the coding of these
operands.
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LINE Macro Instruction
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The LINE macro represents one SDLC link (line) attached to the communications
controller.

The LINE macro specifies:

o Whether the communications facility of which the link is a part is half-duplex or
duplex.

o The line interface address, within the communications controller, to which the
link is attached.

« The line interface address, within the communications controller, to which the
related automatic calling unit (ACU), if any, is attached.

o The speed of the line—that is, the rate (in bits per second) at which the con-
troller and stations on the line transmit data.

« The interrupt priority of the line.

« Whether clocking of the communication line is provided by the modem (modem
clocking) or by the communication scanner (business machine clocking).

« Whether the controller that will execute the program you are defining is a
tributary station on the line represented by this macro, and if so, the addressing
character to which the controller will respond.

o Whether the modem by which this line is attached to the controller, if a dual
data rate modem, is to operate at the higher or the lower rate.

o Whether the modem to which this line is attached has the “new sync’’ feature.

o Whether the modem to which this line is attached is sensitive to transitionless bit

|  streams or to repeated digit (binary 10) bit patterns.

« Whether (for a switched line) the modem operates in ring indicator mode (not
applicable in U.S. and Canada).

« Certain procedural options the network control program is to use for the line.

| (VTAM Users Only) Appearing at the end of the list of operands below are the VTAM-
only operands that may be coded in this macro instruction. These provide information
only for the VTAM initialization process and are not required (though are permissible) in
the card deck used as input for the NCP generation procedure.

Each LINE macro coded causes a resource name to be generated.

One LINE macro must be coded for each SDLC link connected to the controller.
Exception: A single LINE macro instruction represents either one or two commu-
nication lines comprising an SDLC link. All LINE macros representing lines in a
physical line group must appear between the GROUP macro representmg that
group and the next GROUP macro.

A remote communications controlier may have one principal SDLC link to the
local controller, and from one to three alternate (‘“‘backup’’) SDLC links to that
controller. Each link is represented within the remote network control program
by a LINE macro; therefore, up to four LINE macros representing SDLC links to
the local controller may appear in the generation input deck for the remote
program.
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Name Operation Operands

symbol LINE ADDRESS={line addr }
{(xmt addr,rcv addr)}

SPEED=(rate[,rate])

[ ,ANSTONE={YES} ]
{NO }

[ ,AUTO=address]

[,CLOCKNG=( {INT} [, {INT}] )]
{EXT} {EXT}

[ ,CONFIG={SW 3]
{NONSW}

[,DATRATE=( {HIGH} [, {HIGH}] )]
{LOW } {LOW }

[ ,DUPLEX=( {HALF} [, {HALF}] )]
{FULL} {FULL}

{0} {0}

[, INTPRI=( {1} [, {1}])])
{2} {2}
{3} {3}

[ ,NEWSYNC=( {YES} [, {YES}] )]
{NO } {NO 3}

[, NRZI={YES} ]
{NO }’

b

[ ,POLLED={YES}]
{NO }

[ ,RETRIES= {NONE 3]
{(ml,t[,n]])}

[,RING={YES}]
{NO }

[ ,SERVLIM=count]

[ ,SPDSEL={YES} ]
{NO }

[, TADDR={char}]
{NONE}

[, TRANSFR=count]
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Name Operation Operands

VTAM-only operands:

ANSWER=
BUFLIM=
CALL=
DISCNT=
FEATUR2=
ISTATUS=
LOGAPPL=
LOGTAB=
MODETAB=
SSCPFM=
USSTAB=
VIDSEQ=
VPACING=

symbol
Provides a name for the communication line and is required. symbol may be any
valid assembler-language symbol; the first character may not be $.
ADDRESS={line addr 3

{(xmt addr,rcv addr)}

Specifies the one or two line interface addresses for an SDLC link. Determine line
addresses used in your communications controller from your IBM representative.

If the communications controller is to transmit and receive over the same path
(regardless of whether the communication facility constituting the path is half-
duplex or duplex, specify a single line interface address.

Example: ADDRESS=020.

If the communications controller is to transmit and receive over separate paths
(regardless of whether the communications facility is half-duplex or duplex,
specify two line interface addresses. Example: ADDRESS=(020,021).

Figure 3-9 gives the range of valid line addresses for this operand.

This operand is required.

If line is attached to: Range of Valid Addresses is:
Type 1 scanner in 3704 000-01F
Type 2 scanner in 3704 020-03F
Type 1 scanner in 3705 000-03F
020-05F
Type 2 scanner in 3705 0AOQ-OFF
120-17F
1A0-1FF
020-04F
Type 3 scanner in 3705 0A0-ODF
120-15F
1A0-1DF

Figure 3-9. Valid Line and Auto Call Interface Addresses for LINE Macro Instruction

3-44



SDLC

LINE NCP

SPEED=(rate[,rate])

(ANSTONE= {YES} ]
{NO }

[AUTO=address]

Specifies the data rate for this line in bits per second; that is, the rate at which the
stations on the line transmit to the communications controller, and vice versa.

If the modem at the controller is a dual-rate modem (whether the rate used is
program selected or selected by a manual switch on the modem), specify the
higher of the two rates.

If one line interface address is specified in the ADDRESS operand of this macro,
specify SPEED=rate. If two line interface addresses (xmt addr, rcv addr) are
specified in the ADDRESS operand, code SPEED=rate, if the speed for both
sides of the link are the same. Code SPEED=(rate,rate) for the transmit and
receive addresses, respectively, if the rates differ.

If internal (business machine) clocking is used (see the CLOCKNG operand), the
rate must be one of the four oscillator rates specified for the communication
scanner to which this line is attached (SPEED operand of the CSB macro).
Specify the line speed in bits per second, omitting a fractional part, if any. For
example, specify a line speed of 1200 bps as SPEED=1200.

If external (modem) clocking is used, the rate must be the clocking rate of the
modem attached to the line (which is not necessarily one of the oscillator bit rates
specified for the scanner). However, the SPEED operand of the CSB macro for
the scanner must specify a scanner oscillator bit rate less than one-half of the
modem clocking rate you specify in this SPEED operand.

The maximum speed you may specify if the line is connected to a type 1 communi-
cation scanner is 7200 bps; the maximum if the line is connected to a type 2
scanner is 56000 bps.

This operand is required.
(call-in  switched links only)

Specifies whether the network control program, upon answering a call over a
call-in switched link, is to transmit an ‘‘answer tone”’’ to the calling station to
signify completion of the line connection.

It is necessary for the program to send the tone only when the modem that
attaches the link to the communications controller does not itself send an answer
tone. Most modems in the United States and Canada do provide the tone, there-
fore ANSTONE=NO is normally appropriate. If in doubt, consult the supplier or
installer of the modem.

This operand is valid only for switched links used for incoming calls (DIAL=YES
[or DIAL=NO and CONFIG=SW] is specified).

Specifies that the auto call facility is present for the link represented by this LINE
macro and gives the automatic calling unit (ACU) interface address. This may be
determined from the system designer.
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[CLOCKNG=( {INT} [, {INT}])]

{EXT}

[CONF1G={SW 1]

346

{NONSW}

{EXT}

A link that the network control program is to use to call a station (that is, you
code CALL=OUT or CALL=INOUT in this macro) may or may not be equipped
with the ACU facility.

If the link is so equipped, code the ACU interface address in the operand (in
hexadecimal, without framing [‘ ’] characters). For example, AUTO=020.

If the link does not have the ACU facility, omit the operand. Calls to stations
over this line must in this case be made manually.

Figure 3-9 gives the range of valid addresses.

Specifies whether the modem (data set) or the communication scanner for the line
is to provide clocking. This may be determined from the system designer.

CLOCKNG=INT specifies that the scanner provides clocking (that is, business
machine clocking). CLOCKNG=EXT specifies that the modem (whether
external to or contained within the controller) provides clocking.

If the ADDRESS operand in this LINE macro specifies one line interface address,
specify only the first suboperand—CLOCKNG=INT or CLOCKNG=EXT.

If the ADDRESS operand specifies two line interface addresses specify only the
first suboperand, if both sides of the link use internal clocking or both use external
clocking. If one uses internal clocking and the other uses external, specify
CLOCKNG=(INT,EXT) or CLOCKNG=(EXT,INT), as appropriate. (The first
and second suboperands apply respectively to the first and second addresses
specified in the ADDRESS operand.)

Note: Notice that the letter I is omitted from the CLOCKNG operand.

If this LINE macro represents a BSC line (LNCTL=BSC), CLOCKNG=EXT is
assumed if you omit this operand.

If this LINE macro represents a start-stop line (LNCTL=SS), CLOCKNG=INT
is assumed if you omit this operand.

(remote NCP only)

Specifies, within a remote network control program (TYPGEN=NCP-R),
whether the physical communication path making up the local-remote SDLC link
(as specified by LNCTL=SDLC and POLLED=NO) is switched or nonswitched.
(Each local-remote SDLC link is operated by the NCP as a nonswitched link,
regardless of whether the physical path is nonswitched or switched.) If the path is
switched (CONFIG=SW is specified), the remote NCP can monitor the link for
ring indicator signals (if you specify RING=YES) and present an answer tone (if
you specify ANSTONE=YES) when the remote controller is called by the local
NCP.

This operand is valid only in a remote network control program (TYPGEN=
NCP-R) and the link to the local controller is specified as LNCTL= SDLC,
DIAL=NO, and POLLED=NO.
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. [DATRATE=( {HIGH} [, {HIGH}])]

{LowW }

{LOW }

Specifies at which of two data rates a dual-rate modem is to transmit. (Determine
this from the system designer.)

If the ADDRESS operand in this LINE macro specifies one line interface address,
specify only the first suboperand—DATRATE=HIGH or DATRATE=LOW.
Code DATRATE=HIGH if the higher rate is to be used. Code
DATRATE=LOW (or omit the operand) if the lower rate is to be used.

If the ADDRESS operand in this LINE macro specifies two line interface address-
es, specify only the first suboperand, if both sides of the link use the high rate or
both use the low rate. If the rates differ, specify DATRATE=(HIGH,LOW) or
DATRATE=(LOW, HIGH), as appropriate. (The first and second suboperands
apply respectively to the first and second addresses specified in the ADDRESS
operand.)

Note: DATRATE=HIGH is invalid for modems attached to line sets 1A, 1B, 1C, 2A, 3A, 4A,
4B, and 4C, and if specified may cause a feedback-check error condition.

If the modem by which this line is connected to the communications controller has
only one data rate, specify DATRATE=LOW or omit the operand.

If you omit this operand, DATRATE=LOW or DATRATE=(LOW,LOW) is
assumed. If you omit the second subparameter, and the ADDRESS operand
specifies two addresses, the same value is assumed for this subparameter as you
specified for the first subparameter.

[DUPLEX=( {HALF} [, {HALF}])]

{FULL}

{FULL}

Specifies whether the SDLC link and modem constitute a half-duplex or
(full-)duplex facility. Determine from the system designer the appropriate value
to code.

Note: This should not be confused with half-duplex or duplex data transfer. This operand
specifies only the physical characteristic of the communications facility (lines and modems).

If the ADDRESS operand in this LINE macro specifies one line interface address,
specify only the first suboperand—DUPLEX=HALF or DUPLEX=FULL.

If the ADDRESS operand specifies two line interface addresses, specify only the
first suboperand, if both sides of the link are half-duplex or both are duplex; if one
is half-duplex and the other is duplex, specify DUPLEX=(HALF,FULL) or
DUPLEX=(FULL,HALF), as appropriate. (The first and second suboperands
apply respectively to the first and second addresses specified in the ADDRESS
operand.)

Note: For SDLC links, this operand has no effect on the activation of the request-to-send
signal; this signal is always active if the ADDRESS operand specifies two addresses and is active
only when sending data if the ADDRESS operand specifies a single address.
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{o} {03
[INTPRI=( {13} [, {1}1)]

{2} {2}

{3} {3}

[NEWSYNC=( {YES}

3-48

{NO }

[, {YES}]
{NO 3}

Specifies the interrupt priority for this line relative to other lines attached to the
controller. Priority 3 is highest and 0, lowest. Lines with high data rates should
be assigned higher priorities than lines with lower data rates.

If the ADDRESS operand of this LINE macro specifies one line interface address,
specify only the first suboperand.

If the ADDRESS operand of this LINE macro specifies two line interface address-
es, specify only the first suboperand, if the priority is the same for both sides of
the link. Specify both suboperands if the priority differs. (The first and second
suboperands are the priorities for the first and second addresses, respectively.)

If this line is serviced by a type 2 or type 3 communication scanner, the valid range for
INTPRI is O through 3. If this line is serviced by a type 1 communication scanner,
the only valid values are 0 and 1, with 1 being the higher priority.

Appendix J gives a method for determining the interrupt priorities for each line in
the network. ‘

Specifies whether or not the communications controller is to supply the ‘“‘new
sync” signal to the modem (data set) used by the link represented by this LINE
macro.

NEWSYNC=YES is valid only if (1) the modem (at the controller) serving the
line has the new sync feature, and (2) if the communications controller is the
multipoint master (not tributary) station for a duplex (not half-duplex) line on
which multipoint line control is used, and (3) the modem at the remote station
does not continuously send carrier signal to the modem at the controller. (The
modem at the remote station sends carrier continuously if it is wired internally to
do so [consult the installer or supplier of the modem if in doubt] or the remote
station continuously sends the “request-to-send”” signal to the modem [consult
your IBM representative to determine if this is the case].)

NEWSYNC=NO is required if there is only one remote station on the communi-
cation line.

If you omit the NEWSYNC operand, NEWSYNC=YES is assumed if you specify
POLLED=YES, DUPLEX=FULL, CLOCKNG=EXT, and DIAL=NO. (All
four operands must be so specified.) If you omit the operand and any of the four
remaining operands is not as shown, NEWSYNC=NO is assumed.

Determine from your IBM fepresentative or the installer or supplier of the modem
(if other than an IBM modem) whether the appropriate conditions above prevail.
If they do not, the new sync function cannot be used.

If the ADDRESS operand in this LINE macro specifies one line interface address,
specify only the first suboperand—NEWSYNC=YES or NEWSYNC=NO.



SDLC

LINE NCP

[NRZI={YES}]
{NO }

[PAUSE= ?

t
0.1

i]

If the ADDRESS operand specifies two line interface addresses, specify only the
first suboperand, if the new sync option is to be used for both sides of the link
(NEWSYNC=YES) or for neither (NEWSYNC=NO). If the option is required
for only one of the two, specify NEWSYNC=(YES,NO) or NEWSYNC=
(NO,YES), as appropriate. (The first and second suboperands apply respectively
to the first and second addresses specified in the ADDRESS operand.)

Specifies whether the data terminal equipment (controller and remote station) at
the ends of the SDLC link must operate in ‘“non-return-to-zero-inverted’”’ (NRZI)
mode (NRZI=YES) or in “non-return-to-zero”’ (NRZ) mode (NRZI=NO).

If internal (business machine) clocking is used on the link, specify NRZI=YES or
omit the operand.

If external (modem) clocking is used on the link, specify NRZI=YES or omit the
operand unless the modem is sensitive to repeated binary 10 bit patterns (that is,
10101010...). (Sensitivity to this pattern can cause the modem to lose syn-
chronism when it encounters sufficiently long sequences of this pattern in message
data.) If the modem is sensitive to this bit pattern, specify NRZI=NO. To deter-
mine whether your modems are sensitive to this pattern, consult your IBM repre-
sentative (for IBM modems) or the supplier or installer of the modem (for non-IBM
modems).

Note: NRZI=NO is the proper choice for most non-IBM modems; NRZI=YES is appropriate for IBM
modems.

Caution: All business machine equipment (terminal equipment) on the same SDLC link must
use the same encoding scheme—that is, all use NRZI mode (NRZI=YES) or all use NRZ mode
(NRZI=NO). Mixing of modes on the same SDLC link will result in total lack of communica-
tion between stations on the link. In the case of an SDLC link between a local and a remote
communications controller, the equivalent choice (NRZI=YES or NRZI=NO) is required for
the LINE macros in each program (local and remote) that represent the SDLC link, and must
correspond to the setting of the NRZI bit in the IPL configuration data set of the remote
program loader. (The IBM customer engineer sets the NRZI bit.)

This operand is valid only if LNCTL=SDLC is specified in the GROUP macro.

Specifies the average duration of the polling cycle in seconds or seconds and tenths of
seconds. The polling cycle extends from the moment polling begins with the first active
entry in the service order table to the moment polling next begins at the same entry. If
the time expended in a complete polling cycle—that is, in servicing all active entries in
the service order table—equals or exceeds the time you specify as ¢, the next polling
cycle begins immediately. If, on the other hand, the time expended in a complete
polling cycle is less than #, the beginning of the next polling cycle is deferred until ¢
seconds have elapsed since the beginning of the cycle just completed. During the

pause, the SDLC link is in “poll-wait” state; any outgoing data ready for transmission
to the SDLC stations on the link is sent during this pause.

Allowing a pause to elapse when activity on the link is relatively low can reduce the
amount of processing time consumed by unproductive polling.

Note: The larger the number of active entries in the service order table, the greater the likelihood
will be that polling cycles will proceed continuously, without intervening pauses.
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[POLLED={YES}]

{NO }

[RETRIES= {NONE 1]

3-50

{(m[,t[,n]])}

t may be from O to 25.5; if you omit this operand, a pause of 0.1 seconds is assumed.

This operand is not valid if the network control program communicates with a remote
communications controller over this line.

Specifies whether or not the stations attached to the SDLC link must be polled
and addressed by the controller in which this network control program will be
executed.

Note: All lines in an SDLC line group must be specified as POLLED=YES, or all must be
specified as POLLED=NO. Both options cannot be included in the same line group.

Code POLLED=YES if the controller in which this network control program is
executed is the primary station on the SDLC link.

Code POLLED=NO if the controller in which the program is executed is the
secondary station on the link. (POLLED=NO is valid only if the program is a
remote NCP [TYPGEN=NCP-R], the link represented by this LINE macro is a
nonswitched line [DIAL=NO], and the physical unit on the link is a type 4 [PU
macro, PUTYPE=4, or an INNODE macro represents the unit].)

If you omit this operand, the line is a nonswitched SDLC link (LNCTL=SDLC,
DIAL=NO), and:

« This is the first LINE macro following the GROUP macro, then POLLED=NO
is assumed if the program is to be executed in a remote controller
(TYPGEN=NCP-R). Otherwise, POLLED=YES is assumed.

o This is not the first LINE macro following the GROUP macro, then the value
assumed is the same as that specified in the first LINE macro.

(applicable to  network control mode only)

Specifies the number of attempts, via retransmission, to recover from text errors in
message data transmitted over the link specified by this LINE macro.

Text-write errors: When an error occurs while sending to the station (text-write
errors), the network control program retransmits the block on which the error
occurred. If the error recurs, retransmission is repeated. The network control
program persists in retransmitting until it successfully sends the block or until a
maximum number of retries (retransmissions) has occurred. This maximum is
specified as the m parameter of the RETRIES operand. m may be from O to
128. RETRIES=0 specifies no retry attempts, and is equivalent to specifying
RETRIES=NONE,

Optionally, you may also specify that the network control program pause after
completing the retry sequence, then begin a new retry sequence. This second
sequence continues until the block is successfully transmitted or the maximum, m,
is again reached. Alternation of retry sequence and pause continues until the
error is cleared or the maximum number of retry sequences is reached. The pause,
specified by the ¢ parameter, may be from 1 to 255 seconds. The maximum
number of retry sequences, specified by n, may be from 1 to 127.

The maximum number of retries—(n +1)*m —is 128. The maximum number of
retries per sequence, m, is always specified in the RETRIES operand of the LINE
macro.
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[RING={YES}]
{No }

You may specify the ¢ and n parameters individually for each such station
connected to the SDLC link represented by this LINE macro. (Specify these
values in the RETRIES operand of the PU [or CLUSTER or INNODE] macro.)

The ¢ and n parameters can be specified also in a PU (or INNODE) macro
associated with a LINE macro for a backup SDLC local-remote link (that is, a PU
or INNODE macro from which the SUBAREA operand is omitted).

Text-read errors: For an error occurring when receiving from a station (text-read
error), the network control program sends a negative response to the station,
causing the station to retransmit the block in error. If the error recurs, the net-
work control program again sends a negative response and receives the block
again. The network control program persists in this way until (1) the block is
successfully received, or (2) the station sends an EOT character or sequence
instead of retransmitting the block, or (3) the network control program has sent a
maximum number of negative responses. This maximum is specified as the m
parameter of the RETRIES operand. m may be from 0 to 255. RETRIES=0
specifies no retry attempts, and is equivalent to RETRIES=NONE.
RETRIES=25S5 specifies unlimited attempts; that is, no limit to the number of
times the program sends a negative response to the station. Values from 1
through 254 indicate a specific number of retries.

The parameters ¢ and n do not apply to text-read errors.

Maximum, Minimum, and Omitted Values:

The maximum number of retries (retransmissions) for text-write errors equals

(n +1)m ; the maximum number for text-read errors is m. (If m is 255, however,

there is no maximum.)

If m is 0 or 255 (or is omitted), + must be O (or must be omitted). If ¢ is O (or is
omitted), n must be 0 (or must be omitted).

If n is omitted and ¢ is not 0: n=1 is assumed if (n +1)m <128, and n=0is
assumed if (n +1)m >128.

If n is omitted and ¢ is 0, n=0 is assumed.

If you code RETRIES=NONE, no error recovery is attempted for read or write
text errors.

If you omit this operand entirely, the assumed values will be m=7, r=0, n=0.
(switched  links only; not applicable to U.S. and Canada)

Specifies whether or not the ring indicator mode of automatic answer operation is
to be used for the switched link represented by this LINE macro.. This depends
solely upon the type of modem (data set) that connects the link to the controller.
Determine from the modem supplier or installer whether it has a “ring indicator
interface” lead.
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[SERVLIM=count]
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If it has the ring indicator interface lead, code RING=YES. If it dogs not, code
RING=NO (or omit the operand). '

The RING operand is valid only for a switched line (DIAL=YES is specified or
[in a remote NCP only] DIAL=NO and CONFIG=SW are specified).

(multipoint  links  only)

Specifies the maximum number of regular scans of the service order table that the net-
work control program will make for normal servicing of physical and logical units on

the link before it makes a special scan of the table. The regular scan of the table accom-
modates normal transmission of path information units between the access method or host
application programs and physical or logical units on the link. In the special scan of the
service order table, the network control program determines whether there are any out-
standing commands from the access method to interrogate or alter the on-line status of
any physical units on the link. If so, the program fulfills the first such command, then
resumes regular scans of the table to perform normal servicing. If no status commands are
outstanding, the program immediately resumes regular scans unless, in the previous regular
scan, the program found no stations to be in the “contacted” state—that is no station is
presently active. In this case, resumption of regular scans occurs after a delay of 2.2 sec-
onds. If more than one status command is outstanding, only one is honored each time the
special scan is made; the remaining status commands are fulfilled one at a time, in turn,
during subsequent special scans of the table.

Upon completing a regular scan, the program begins the special scan when (1) in the
regular scan just completed the program found no active stations, or (2) the maximum
number of regular scans specified by SERVLIM has been reached—whichever occurs
first. '

Specifying a low value in SERVLIM gives the network control program more frequent
opportunities to fulfill accumulated status commands than does specifying a higher value.
Such status commands can be fulfilled more promptly, but at the cost of frequent inter-
ruptions to normal servicing. Conversely, specifying a higher value in SERVLIM causes
fewer interruptions to normal servicing of stations than does a lower value, but delayed
fulfillment of the status commands is more likely to result. The relative number of status
commands the access method will issue for the link served by the service order table, the
relative importance of the alternatives described above, and experience should influence
your selection of a value for the SERVLIM operand.

Caution: The network control program will perform a timeout for any status command issued
for the physical unit of an SDLC station whose power is off. The duration of this timeout
interval is as specified in the REPLYTO operand of the GROUP macro.

Normal servicing of physical and logical units is interrupted during the timeout interval because
regular scanning of the service order table is suspended. Only when the specified interval
expires does regular scanning (and therefore normal servicing) resume. A low value for
SERVLIM (which causes relatively frequent special scans) and/or a high value for REPLYTO
(resulting in long timeout delays) will result in serious degradation of message throughput on
the SDLC link if status commands are received for SDLC stations whose power is off. (The
timeout interval recurs for each successive special scan.)

You may minimize the possibility of throughput degradation by specifying a high value in the
SERVLIM operand and/or a low value in the REPLYTO operand. Alternatively, the risk may
be averted by arranging network operating procedures to avoid sending commands to physical
units whose power is off.

If you omit this operand, a value of 4 (four regular scans of the table) is assumed.



SDLC

LINE NCP

[SPDSEL={YES}]
{NO 3

[TADDR={char}]
{NONE}

[TRANSFR=count]

This operand is valid only for a nonswitched link for which DIAL=NO and
POLLED=YES are specified in the GROUP and LINE macros, respectively.

Specifies, for a link connected to a modem capable of transmitting at either of two data

| rates, whether the data rate may be changed by request from the access method.

Specify SPDSEL=YES if you wish to allow the program to change the data rate of the
modem upon request from the access method. SPDSEL=YES is valid only if external
clocking is used on the link represented by this LINE macro (CLOCKNG=EXT is spec-
ified). The data rate specified in the SPEED operand must be the higher of the two data
rates.

Do not specify SPDSEL=YES if the modem used on this link has only a single
data rate.

Specify SPDSEL=NO (or omit the operand) if the modem has one data rate or if it has
two data rates but the network control program is not to change the rate on request from
the access method.

(remote  controller  only)

Specifies, if this program is to be executed in a remote controller on an SDLC link,
the one-character address you wish to assign to this controller.

Code TADDR=char, where char is the two-digit hexadecimal representation of a
single, EBCDIC SDLC station address (the address of the remote controller).
You may assign as the address any bit configuration except hexadecimal 00 or FF.

However, both the address you specify in the TADDR operand and the address
you specify in the ADDR operand of the PU (or INNODE) macro (within the
local NCP) representing the remote controller must be identical to the physical
address entered into the IPL configuration data set in the diskette contained
within the remote controller. (This address is entered by the customer engineer.)

This operand is valid only if POLLED=NO is specified in this LINE macro.

Specifies the maximum number of buffers that the network control program will
obtain and fill with message data from an SDLC station before transferring them
to the host processor. If no ending characters have been received from the station
by the time the specified number of buffers are filled with message data, the
network control program discards all the data received and sends a negative
acknowledgment to the station. (The discarded data is not sent to the host
processor.)
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The minimum value of count is 1. The maximum value is the smaller of (1) 255
or (2) the result of multiplying the values of the MAXBFRU and UNITSZ oper-
ands of the HOST macro, subtracting the value of the BFRPAD operand of the
HOST macro, and dividing the result by the buffer size specified in the BFRS
operand of the BUILD macro. Expressed as a formula:

count < (MAXBFRU)(UNITSZ)-BFRPAD
BFRS

If you omit this operand, the network control program uses the lesser of (1) 255
or (2) the result of the calculation expressed by the preceding formula.

Specifying Lower-Level Operands in a Higher-Level Macro

VTAM-Only Operands

3-54

In addition to the preceding operands, most operands of the PU, CLUSTER, and
INNODE macros can be specified in the LINE macro (or the GROUP macro)
instead of the individual macros mentioned. Figure 3-7 shows which of the
lower-level operands you may specify at a higher level.

The VT AM-only operands listed at the beginning of the LINE macro description
convey no information to the NCP generation assembly process. Certain of these
operands must appear in the NCP generation input deck that serves as input to the
VTAM initialization process. See the VTAM System Programmer’s Guide for
descriptions of these operands and for information on the VTAM initialization
process.

Appearance of these operands within this LINE macro description means only
that the NCP generation assembly procedure accepts them as valid operands of
the LINE macro and does not imply that they must be coded. If coded, they are
not checked for proper syntax. Nor does the assembly process verify the presence
or absence of related VTAM-only operands. See the VTAM System
Programmer’s Guide for the VTAM requirements regarding the coding of these
operands.
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CLUSTER Macro Instruction

symbol

ADDR=chars

The CLUSTER macro represents an SDLC station of the clustered type.

Note: In version 3 of the network control program, cluster controller physical units are represented
by CLUSTER macros. For compatibility with version 3, version 4 and 5 accepts CLUSTER macros
and for this reason, operands pertaining to SDLC stations are shown in this CLUSTER macro descrip-
tion. However, when defining a new source program to be generated under NCP version 4 or 5, or
when adding new SDLC stations to an existing version 3 source program to be re-generated under
version 4 or 5, use PU macros, not CLUSTER macros, to represent the cluster controllers.

The CLUSTER macro specifies:

o The address of the SDLC station.

e Whether immediate polling retry is required.

¢ The maximum number of PIUs or PIU segments the network control program will send
to the SDLC station (physical unit) before awaiting a response from the station.

¢ The maximum number of contiguous path information units the network control pro-
gram will send at one time to the station.

o The number of error recovery attempts, via retransmission, the network control
program will make when transmission errors occur.

| (VTAM Users Only) Appearing at the end of the list of operands below are the VT AM-

only operands that may be coded in this macro instruction. These provide information
only to the VT AM initialization process and are not required (though are permissible) in
the card deck used as input to the NCP generation procedure.

Name Operation Operands

symbol CLUSTER ADDR=chars

[, IRETRY={YES}]
{NO }

[ ,MAXDATA=size]

[, MAXOUT={n}]
{13

[,PASSLIM={n}]
{13

[,RETRIES=( [t[,n]])]

VIAM-only

FEATUR2=
ISTATUS=
LOGAPPL=
LOGTAB=

VPACING=

operands:

Provides a name for the station and is required. symbol may be any valid assembler-
language symbol; the first character may not be $.

Specifies the hexadecimal representation of the eight-bit address of the SDLC clustered
station represented by this CLUSTER macro.
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[IRETRY={YES}]
{NO }
Specifies whether or not the network control program, when an “idle detect timeout”
condition follows a polling operation, is to immediately retry the operation. If you
specify IRETRY=YES, the program re-polls the control unit; otherwise, the program
bypasses the unsuccessfully polled control unit and services the station represented by
the next entry in the service order table.

[MAXDATA=size]

Specifies the maximum amount of data, in bytes (including the transmission header and
request/response header), that the physical unit can receive in one data transfer—that is,
one entire PIU or a PIU segment.

To determine the amount of data that the physical unit can receive, consult the publica-
tions for the specific type of SDLC station represented by this CLUSTER macro.

The maximum amount of user data the network control program sends to the physical
unit in one data transfer is the value of MAXDAT A minus nine bytes (three bytes for the
request/response header, and six bytes for the transmission header).

If you omit this operand, the program sends the station a maximum of one network
control program buffer, plus six bytes.

[MAXOUT={n} ]
{13
Specifies the maximum number of path information units (PIU) (or PIU segments, if
the program divides PIUs into segments) the network control program will send to the
SDLC cluster control unit represented by this CLUSTER macro before requesting a
response from the control unit. The minimum is one; the maximum is seven. The
network control program will send one PIU or segment if you omit this operand.

[PASSLIM={n}]
{13

Specifies the maximum number of consecutive path information units (PIU) or PIU seg-

ments the network control program will send at one time to the SDLC cluster control

unit represented by this CLUSTER macro for any one appearance of the control unit in
| the service order table. The minimum is one PIU or segment; the maximum is 254.

If you omit this operand, the program sends one PIU or segment at a time.

[RETRIES=( [,t[,n]])]

Specifies, in conjunction with the RETRIES operand of the LINE macro, the number
of attempts—via retransmission—to recover from text errors in message data sent to the
SDLC cluster control unit specified by this CLUSTER macro.

The meanings of the ¢ and n parameters are the same as for those parameters in the
RETRIES operand of the LINE macro.

Specifying these parameters in the CLUSTER macro allows you to designate different
values for each cluster control unit attached to the line.
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If you specify RETRIES=NONE in the LINE macro for the SDLC link to which the
SDLC cluster control units are connected, no error recovery is attempted for read-text
or write-text errors.

Specifying Lower-Level Operands in a Higher-Level Macro

VTAM-Only Operands

In addition to the preceding operands, the PACING operand of the LU macro can be
specified in the PU, CLUSTER, LINE, or GROUP macro, instead of the LU macro.

The VTAM-only operands listed at the beginning of the CLUSTER macro description
convey no information to the NCP generation assembly process. Certain of these
operands must appear in the NCP generation input deck that serves as input to the
VTAM initialization process. See the VTAM System Programmer’s Guide for descrip-
tions of these operands and for information on the VTAM initialization process.

Appearance of these operands within this CLUSTER macro description means only that
the NCP generation assembly procedure accepts them as valid operands of the CLUSTER
macro and does not imply that they must be coded. If coded, they are not checked for
proper syntax. Nor does the assembly process verify the presence or absence of related
VTAM-only operands. See the VTAM System Programmer’s Guide for the VTAM
requirements regarding the coding of these operands.
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PU Macro Instruction
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The PU macro represents a physical unit of any type (1, 2, or 4) with which the
network control program communicates over a nonswitched or switched SDLC
link.

The PU macro specifies:

o The station address of the physical unit.

o The physical unit type (1, 2, or 4).

¢ The maximum amount of data the physical unit can receive from the network con-
trol program in one segment.

o The maximum number of consecutive path information units (PIU) or PIU segments
the network control program will send to the physical unit before servicing other
physical units on the link.

o Whether immediate polling retry is required.

o The number of error recovery attempts the network control program will make
when transmission errors occur.

e The maximum number of path information units or PIU segments the network
control program will send to the physical unit before requesting a response from
the unit.

o The subarea address of the physical unit (type 4 only).

The sequence of PU macros (with intervening LU macfos, if required) must appear
directly following the SERVICE macro that defines the service order table for the
SDLC link:

LINE POLLED=YES
SERVICE

PU

LU

LU

PU

LU

LU

If the local and remote controllers (physical unit type 4) can communicate over
one or more backup (alternate) SDLC links in lieu of the principal link, a PU
macro must appear after each LINE (or SERVICE) macro corresponding to an
alternate link. Omit the SUBAREA operand from each of these alternate PU
macros. Also, if the alternate PU macro is coded in a local network control
program (and thus represents the remote controller), omit all other PU macro
operands except IRETRY and RETRIES; or, if the alternate PU macro is coded in
a remote network control program (and thus represents the local controller), only
the MAXOUT and PASSLIM operands are valid; they should specify the same
values as these operands specify in the principal PU macro.

Exception: If the PU macro appears in the network control program executed in
the controller that is the secondary station on the SDLC link (and the PU macro
thus represents the primary station on the link), no SERVICE macro is used. The
sequence then is simply:

LINE
PU
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PU

NCP

L1

RC1

L1ALT

RC1ALT

Example:

Local communications controller: Remote communications controller:

Local NCP (subarea 4)

LINE

SERVICE

PU

LINE

SERVICE

PU

POLLED=YES,
RETRIES=5

ORDER=(RC1)

SUBAREA=5,
PUTYPE=4,
DATMODE=FULL,
MAXOUT=7,
PASSLIM=200,
RETRIES=(10,5)

POLLED=YES,
RETRIES=5
ORDER= (RC1ALT)

PUTYPE=4,
RETRIES=(10,5)

Remote NCP (subarea 5)

LA LINE POLLED=NO

LC1 PU SUBAREA=4,
PUTYPE=4,
DATMODE=FULL,
MAXOUT=7,

PASSLIM=200
LAALT LINE POLLED=NO
LC1ALT PU PUTYPE=4,

MAXOUT=7,
PASSLIM=200

(VTAM Users Only) Appearing at the end of the list of operands below are the VTAM-
only operands that may be coded in this macro instruction. These provide information
only for the VTAM initialization procedure and are not required (though are permissible)
in the card deck used as input for the NCP generation procedure.

Each PU macro coded causes a resource name to be generated.
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Name Operation Operands

symbol PU [ADDR=chars]
[ ,BNNSUP=3270]

[ ,DATMODE= {HALF} ]
{FULL}

[,IRETRY={YES}]
{NO}

[ ,MAXDATA=size]
[ ,MAXLU=count]

[ ,MAXOUT={n} ]
{1}

[,PASSLIM={n}]
{1}

{1 3
[,PUTYPE={2 1}]
{4 3
{1,2}

[,RETRIES=(, [t][,n])]
[, SUBAREA=N]

VIAM-only  operands:

BUFLIM=
DISCNT=
ISTATUS=
LOGAPPL=
LOGTAB=
MODETAB=
SSCPFM=
USSTAB=
VPACING=

symbol

Provides a name for the physical unit and is required. symbol may be any valid
assembler-language symbol; the first character may not be $.

[ADDR=chars]

Specifies the hexadecimal representation of the eight-bit address of the physical
unit represented by this PU macro. Any bit configuration except hexadecimal 00
or FF is valid. This operand is invalid if (1) POLLED=NO is specified in the
LINE macro; (2) POLLED=YES and PUTYPE=4 are specified but the
SUBAREA operand is omitted; or (3) DIAL=YES is specified in the GROUP
macro.

This operand is required if the communication facility is nonswitched

(DIAL=NO), the physical units on the link must be polled (POLLED=YES), and
the physical unit type is 1, or 2, or 4 (and the SUBAREA operand is specified).
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[BNNSUP=3270]

[DATMODE= {HALF} ]
{FULL}

Note: For a type 4 physical unit, the address specified in the ADDR operand in the local
network control program and the address specified in the TADDR operand of the LINE macro
within the remote network control program must be identical to the physical address of the
remote controller. (The customer engineer enters the physical address into the IPL configura-
tion data set in the diskette contained within the remote controller.)

Specifies that the physical unit represented by this PU macro is a 3270 (operating
in SDLC mode).

This operand is invalid if the line is switched (DIAL=YES) or if the physical unit
type is not 1.

Specifies, for a communications controller (type 4 physical unit) on a nonswitched
SDLC link that allows simultaneous transmission in both directions, whether the
network control program is to communicate with the distant controller in half-
duplex or duplex data mode. This operand is valid only if the ADDRESS operand
of the corresponding LINE macro specifies both a receive and a transmit address
and the LINE macro represents the principal (not backup) SDLC link.

If you (1) omit this operand, (2) code the SUBAREA operand, and (3) specify, in
the LINE macro, both a receive and a transmit address, then DATMODE=FULL
is assumed.

This operand is invalid if (1) the program you are defining is to be executed in a
remote communications controller (TYPGEN=NCP-R), or (2) the program is to
be executed in a local controller (TYPGEN=NCP-LR) and the SUBAREA
operand is omitted from this macro, or (3) the physical unit type is not 4.

Minimizing Line Turnaround Delay:

Each reversal in direction of message transmission over an SDLC link causes a
line turnaround delay of several milliseconds if the carrier signal transmitted by
the modem is interrupted. Efficiency of the link is thus lower than if the carrier
signal is transmitted continuously, because no message data can be transmitted
during these intervals.

Interruption of the carrier signal, and hence line turnaround delays, are inherent
and unavoidable if the communications facility (including lines and modems) is
half-duplex. They may also occur, however, in a duplex facility and in this case
they may be prevented by ensuring that the carrier signal is transmitted continu-
ously. Continuous carrier transmission results from either (1) continuous activa-
tion of the “request-to-send” signal sent from the communications controller to
the modem, or (2) “strapping” (internally connecting) the modem to transmit
carrier continuously independent of whether the “request-to-send’’ signal is
activated.

The “request-to-send”” signal (and hence the carrier sent by the modem) is
activated continuously if: (1) the communication facility is duplex, (2) the line set
to which the SDLC link is attached is duplex, (3) separate receive and transmit
addresses are specified in the ADDRESS operand of the LINE macro, and (4)
DATMODE=FULL is specified in the LINE macro.
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[IRETRY={YES}]
{NO}

[MAXDATA=size]

[MAXLU=count]

3-62

The “request-to-send” signal is not activated continuously if the line set is half-
duplex or if DATMODE=HALTF is specified in the LINE macro. The line
turnaround delay can still be minimized or eliminated, however, if the modem is
strapped for continuous carrier operation. Consult the supplier or installer of the
modem to determine if it is capable of continuous carrier operation and, if so,
have the modem so connected. (The modem cannot be strapped for continuous
carrier if the communication facility is half-duplex.)

Specifies whether or not the network control program, when an ‘idle detect
timeout’ condition follows a polling operation, is to immediately retry the opera-
tion. If you specify IRETRY=YES, the program re-polls the controller; other-
wise, the program services the station represented by the next entry in the service
order table.

This operand is valid only if POLLED=YES is specified in the LINE macro. If
you omit this operand and the LINE macro specifies POLLED=YES,
IRETRY=NO is assumed.

Note: You may specify IRETRY in a PU macro associated with either the principal or the
backup SDLC link.

(trpe 1 and 2 physical units only)

Specifies the maximum amount of data, in bytes (including the transmission header and
request/response header), that the physical unit can receive in one data transfer—that is, one
entire PIU or a PIU segment.

To determine the amount of data that the physical unit can receive, consult the publica-
tions for the specific type of SDLC station represented by this PU macro.

The maximum amount of user data the network control program sends to the physical
unit in one data transfer is the value of MAXDATA minus five bytes (for a type 1 phys-
ical unit) or minus nine bytes (for a type 2 physical unit). (These values represent the
lengths of the request/response header (three bytes) and the transmission header (two
bytes for a type 1 physical unit; six bytes for a type 2 physical unit.)

The value you specify for MAXDATA, divided by the NCP buffer size (specified in
the BFRS operand of the BUILD macro), determines the number of NCP buffers
sent in one data transfer to the physical unit represented by this PU macro.

This operand is valid only for a nonswitched SDLC station of physical unit type 1 or 2.

If you omit this operand, BFRS+2 is assumed as the maximum amount of data for
PUTYPE=1 and BFRS+6 is assumed for PUTYPE=2.

(switched link only)

Specifies, for a physical unit on a switched link (DIAL=YES), the maximum
number of logical units _associated with any physical unit that can communicate
with the network control program over the link. The minimum is 1; the maximum
is 255. ‘
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[MAXOUT={n} ]
{1}

[PASSLIM={n}]

{1}

{1 }
[PUTYPE={2 3]

{4 }

{(1,2)3

This operand is required if the physical unit is on a switched link (DIAL=YES); other-
wise it is invalid.

Specifies the maximum number of path information units (PIU) (or PIU segments, if
the program divides PIUs into segments) the network control program will send to the
physical unit represented by this PU macro before requesting a response from the
physical unit. The minimum is one; the maximum is seven.

If you omit this operand and specify DIAL=NO, (1) MAXOUT=1 is assumed if you
specify POLLED=YES or (2) MAXOUT=7 is assumed if you specify POLLED=NO.

Specifies the maximum number of consecutive path information units (PIU) or PIU
segments the network control program will send at one time to the physical unit
represented by this PU macro.

If this physical unit is associated with a LINE macro in which POLLED=YES is speci-
fied, the program services the station represented by the next entry in the service order
table when the pass limit value is reached.

If this PU macro is coded in a remote network control program and represents a local
communications controller, the remote program stops sending to the local controller
when the pass limit is reached. Transmission to the local controller resumes when the
local network control program again polls the remote controller.

The minimum is one PIU or segment. The maximum is 254. The default value assumed
if you omit this operand is 1 (PASSLIM=1).

If this PU macro appears in a remote network control program and represents a local
communications controller, the maximum value is 254. This is also the recommended
value and the default value.

Specifies the physical unit type constituting the SDLC station represented by this
PU macro. PUTYPE=(1,2) specifies, only for a group of switched SDLC links,
that physical units of either type 1 or type 2 can communicate with the communi-
cations controller over the same link.

PUTYPE=1 and PUTYPE=2 are valid only for polled links (POLLED=YES).
PUTYPE=1 and PUTYPE=2 are valid for either nonswitched or switched links

(DIAL=NO or DIAL=YES); PUTYPE=4 is valid only for nonswitched links
(DIAL=NO). -
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[RETRIES=( [,t][,n])]

[SUBAREA=n]

Specifies, in conjunction with the RETRIES operand of the LINE macro, the
number of attempts—rvia retransmission—to recover from text errors in message
data sent to the physical unit represented by this PU macro.

The meanings of the ¢ and n parameters are the same as for these parameters in
the RETRIES operand of the LINE macro.

(nonswitched SDLC link only; specified in local NCP only)

Specifies the subarea address assigned to the network control program in the
remote communications controller (physical unit type 4) represented by this PU
macro. (The network control program in each controller in the network must
have a unique subarea address.) The value of n specified in this SUBAREA
operand and in the SUBAREA operand of the BUILD macro for the remote NCP
must be identical.

This operand is invalid for a switched SDLC link or a remote network control
program.

The minimum valid subarea address is 1—that is, SUBAREA=1. The maximum
address is the value you specify in the MAXSUBA operand of the BUILD macro.

If this PU macro and its associated LINE macro represent the principal SDLC link
to a physical unit type 4 (remote communications controller), SUBAREA must be
specified.

If this PU macro and its associated LINE macro represent a backup SDLC link to
a remote controller, omit the SUBAREA operand and all other operands except
PUTYPE, IRETRY, and RETRIES. (When communicating with the remote
controller over the backup link, the network control program uses the same values
as specified in the PU macro for the principal link except for the values of
PUTYPE, IRETRY, and RETRIES.)

(At least one PU [or INNODE] macro in the source program must specify the
SUBAREA operand if TYPGEN=NCP-LR is specified.)

Note: A backup SDLC link can be defined only if the line constituting the link is serviced by a
type 2 (not type 1) communication scanner (TYPE=TYPE?2 is specified in the CSB macro).

Specifying Lower-Level Operands in a Higher-Level Macro

VTAM-Only Operands
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In addition to the preceding operands, some operands of the LU macro can be
specified in the PU (or LINE or GROUP) macro instead of the LU macro.
Similarly, most operands of the PU macro can be specified instead in the LINE or
GROUP macro. Figure 3-7 shows which of the lower-level operands you may
specify at a higher level.

The VTAM-only operands listed at the beginning of the PU macro description
convey no information to the NCP generation assembly process. Certain of these
operands must appear in the NCP generation input deck that serves as input to the
VTAM initialization process. See the VTAM System Programmer’s Guide for
the VTAM requirements regarding the coding of these operands.
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LU Macro Instruction

symbol

The LU macro instruction represents a logical unit associated with an SDLC

station (type 1 or 2 physical unit) attached to a nonswitched SDLC link, and

specifies:

e The local address of the logical unit.

¢ Use of the pacing option.

s Whether data transfer from VTAM to the logical unit is in batch mode (VTAM users
only).

Each logical unit associated with a type 1 or 2 physical unit on a nonswitched
SDLC link must be represented by a separate LU macro instruction. The se-
quence of LU macros must immediately follow the PU (or CLUSTER) macro
representing the physical unit. The sequence must be in ascending order of local
addresses assigned to logical units (as specified in the LOCADDR operand of this
macro). That is, the LU macro specifying the lowest address must appear first,
following the PU (or CLUSTER) macro, and the LU macro specifying the
highest address must appear last. (LU macros are not required for any local
addresses with which no logical units are associated; however, the generation
procedure generates logical units for each local address not defined, up to the
highest address for which there is an LU macro.

(VTAM Users Only) Appearing at the end of the list of operands below are the VTAM-
only operands that may be coded in this macro instruction. These provide information
for the VTAM initialization procedure and are not required (though are permissible) in
the card deck used as input for the NCP generation procedure.

Each LU macro coded causes a resource name to be generated.

Name Operation Operands

symbol LU LOCADDR=n

[,BATCH={YES} ]
{NO 1}

[,PACING={(n[,m] )}]
{(1,1) 3

VIAM-only operands:

BUFLIM=
ISTATUS=
LOGAPPL=
LOGTAB=
MODETAB=
SSCPFM=
USSTAB=
VPACING=

Provides a name for the logical unit and is required. symbol may be any valid
assembler-language symbol; the first character may not be $. (This name must

~ not be specified in the service order table.)
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LOCADDR=n

[BATCH={YES} ]
{NO }

[,PACING={(n|

m] )} ]
HGFAD]

1) 3

Specifies the local address (in decimal, without leading zeros) of the logical unit.
For type 1 physical units the minimum is 0; the maximum is 255. For type 2
physical units, the minimum is 1; the maximum is 255. '

(VTAM  users only)

Specifies whether data transfer from VTAM to the logical unit is in batch mode. (Lowe:
data transfer priority is provided for transfers in batch mode than for those in interactive
mode.)

Specifies whether the network control program is to pace the logical unit; that is,
whether while sending to the logical unit the program is to require the logical unit
to acknowledge, at intervals, receipt of the message data and its ability to accept

more data.

n

Specifies the number of requests the network control program is to send to
the logical unit before stopping transmission to await a pacing response from
that unit. The minimum is 1; the maximum is 255.

m

Specifies in which of the n requests the network control program is to turn
on the pacing bit. The minimum is 1 (that is, the first request); the maximum
is the value specified for n.

If you omit m, the network control program turns on the pacing bit in the
last (nth) request sent.

0

Specifies that the network control program is not to pace the logical unit.

If the logical unit is associated with a type 1 physical unit (PUTYPE=1),
PACING=(1,1) must be specified (or the PACING operand omitted).

Note: Pacing applies only to normal (synchronous) requests.

Specifying LU Operands in a Higher-Level Macro

VTAM-Only Operands
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Some operands of the LU macro can be specified in the PU, LINE, or GROUP
macro instead of in the LU macro. Figure 3-7 shows which of the operands you
may code at a higher level.

The VT AM-only operands listed at the beginning of the LU macro description
convey no information to the NCP generation assembly process. Certain of these
operands must appear in the NCP generation input deck that serves as input to the
VTAM initialization procedure. See the VTAM System Programmer’s Guide for
the VTAM requirements regarding the coding of these operands.
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INNODE Macro Instruction

The INNODE macro instruction represents an IBM 3704 or 3705 Communications
Controller attached to an SDLC link.

In version 3 of the network control program, communications controllers with which the
program communicates over an SDLC link are represented by INNODE macros. For
compatibility with version 3, versions 4 and 5 accept INNODE macros to represent com-
munications controllers, and for this reason, this INNODE macro is included in this pub-
lication. However, when defining a new source program to be generated under NCP
version 4 or 5, or when adding new communications controllers to an existing version 3
program to be re-generated under version 4 or 5, use PU macros, not INNODE macros,
to represent the controllers.

The INNODE macro specifies:

¢ The address of the communications controller.

e Whether immediate polling retry is required.

o The maximum number of path information units (PIU) or PIU segments the network
control program will send to the communications controller before awaiting a response
from the controller.

¢ The maximum number of consecutive path information units or PIU segments the
network control program will send at one time to the communications controller.

¢ The number of error recovery attempts the network control program will make when
transmission errors occur.

o The subarea address of the communications controller.

The INNODE macro is valid only for:

e A network control program that is to operate in a local communications controller
and that is capable of communicating with a remote communications controller
(TYPGEN=NCP-LR is specified in the BUILD macro) over a nonswitched link
(DIAL=NO); or

» A network control program that is to operate in a remote controller (TYPGEN=NCP-R
is specified in the BUILD macro) that communicates with the local controller over a
nonswitched link (DIAL=NO).

The INNODE macro for the communications controller must appear directly following
the SERVICE macro defining the service order table for the SDLC link to which the
controller is attached, unless this network control program is to operate in a remote
controller, in which case the INNODE macro must immediately follow the LINE macro.

If the local and the remote controller can communicate over one or more alternate
(backup) SDLC links in lieu of the principal link, an INNODE macro must appear after
each LINE (or SERVICE) macro corresponding to an alternate link. Omit the SUBAREA
operand from each of these alternate INNODE macros. Also (1) omit all other INNODE
macro operands except IRETRY and RETRIES, if the alternate INNODE macro is coded
in a local network control program (and thus represents the remote controller); or (2) if
the alternate INNODE macro is coded in a remote network control program (and thus
represents the local controller), only the MAXOUT and PASSLIM operands are valid

and must specify the same values as these operands specify in the principal INNODE
macro.

Note: Communications controllers and cluster controllers cannot both be attached to the same
SDLC link. Therefore, CLUSTER macros and INNODE macros cannot both appear following a
SERVICE (or LINE) macro for an SDLC link.
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Name Operation Operands

symbol INNODE [ADDR=chars]

[ ,DATMODE= {HALF'} ]
{FULL}

[, IRETRY={YES} ]
{NO }

[,MAXOUT=n]

[ ,PASSLIM={n}]
{13

[,RETRIES=( ,t[,n])]

[, SUBAREA=n]

symbol

Provides a name for the communications controller and is required. symbol may be any
valid assembler-language symbol; the first character may not be $.

[ADDR=chars] (valid in local NCP only)

Specifies the hexadecimal representation of the eight-bit address of the controller repre-
sented by this INNODE macro. This address and the address specified in the TADDR
operand of the LINE macro within the remote network control program must be identi-
cal to the physical address of the remote controller. (The customer engineer enters the
physical address into the IPL configuration data set in the diskette contained within the
remote controller.)

This operand is required if the program you are defining is to be executed in a local
communications controller and can communicate with a remote controller
(TYPGEN=NCP-LR is specified in the BUILD macro) and if you specify the SUBAREA
operand in this macro; otherwise, this operand is invalid. 00 and FF are invalid address
values.

[DATMODE= {HALF} ] , (valid in local NCP only)
{FULL}

Specifies, for a communications controller on an SDLC link allowing simultaneous trans-

~ mission in both directions, whether the network control program is to communicate
‘with the distant controller in half-duplex or duplex data mode. This operand is valid
only if the ADDRESS operand of the corresponding LINE macro specifies both a receive
and a transmit address, and the LINE macro represents the principal (not backup)
SDLC link.

If you (1) omit this operand, (2) code the SUBAREA operand, (3) specify, in the LINE
macro, both a receive and a transmit address, and (4) specify, in the BUILD macro,
TYPGEN=NCP-LR, then DATMODE=FULL is assumed.

This operand is invalid if (1) the program you are defining is to be executed in a remote
communications controller (TYPGEN=NCP-R is specified in the BUILD macro) or (2) the
program is to be executed in a local controller (TYPGEN=NCP-LR) and the SUBAREA
operand is omitted from this macro.
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[IRETRY={YES}]
{NO 3}

[MAXOUT=n]

Minimizing Line Turnaround Delay:

Each reversal in direction of message transmission over an SDLC link causes a line
turnaround delay of several milliseconds if the carrier signal transmitted by the modem
is interrupted. Efficiency of the link is thus lower than if the carrier signal is transmitted
continuously, because no message data can be transmitted during these intervals.

Interruption of the carrier signal, and hence line turnaround delays, are inherent and
unavoidable if the communications facility (including lines and modems) is half-duplex.
They may also occur, however, in a duplex facility and in this case they may be pre-
vented by ensuring that the carrier signal is transmitted continuously. Continuous

carrier transmission results from either (1) continuous activation of the “request-to-send”
signal sent from the communications controller to the modem, or (2) “strapping”
(internally connecting) the modem to transmit carrier continuously independent of
whether the “request-to-send’ signal is activated.

The “request-to-send” signal (and hence the carrier sent by the modem) is activated
continuously if: (1) the communication facility is duplex, (2) the line set to which the
SDLC link is attached is duplex, (3) separate receive and transmit addresses are specified
in the ADDRESS operand of the LINE macro, and (4) DATMODE=FULL is specified
in the LINE macro.

The “request-to-send” signal is not activated continuously if the line set is half-duplex or
if DATMODE=HALF is specified in the LINE macro. The line turnaround delay can
still be minimized or eliminated, however, if the modem is strapped for continuous
carrier operation. Consult the supplier or installer of the modem to determine if it is
capable of continuous carrier operation and, if so, have the modem so connected. (The
modem cannot be strapped for continuous carrier if the communication facility is
half-duplex.)

(valid in local NCP only)

Specifies whether or not the network control program, when an “idle timeout detect”
condition follows a polling operation, is to immediately retry the operation. If you
specify IRET<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>