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Choosing the Right Book from the 3174 Library

The 3174 library contains information for installing, customizing, operating, maintaining, and programming
the data stream for the 3174 controller. The list below shows the manuals you need to perform these tasks.

To Find Translations of Safety Notices:

Safety Notices, GA27-3824

To Organize Library Materials:

Binders and Inserts, SBOF-0089
Binder, SX23-0331
Inserts, SX23-0332

To Become Familiar with the 3174:

Master Index, GC30-3515
3174 Introduction, GA27-3850

To Prepare Your Site for the 3174:

Site Planning, GA23-0213
Physical Planning Template, GX27-2999

To Set Up and Operate the 3174:

Models 1L, 1R, 2R, 3R, 11L, 11R, 12L, 12R, 13R User’s Guide, GA23-0337
Models 21L, 21R, 22L, and 23R User’s Guide, GA27-3874

Models 51R, 52R, 53R, 61R, 62R, and 63R User’s Guide, GA23-0333
Models 81R, 82R, 90R, 91R, and 92R User’s Guide, GA23-0313

To Plan for and Customize the 3174:

Configuration Support A and S

Planning Guide, GA27-3844

Utilities Guide, GA27-3853

Central Site Customizing User’s Guide, GA23-0342

Asynchronous Emulation Adapter Description and Reference, GA27-3872

Configuration Support B

Planning Guide, GA27-3862

Model 90R Tokenway Planning, GD21-0036

Utilities Guide, GA27-3863

Central Site Customizing User’s Guide, GA27-3868

Asynchronous Emulation Adapter Description and Reference, GA27-3872

Configuration Support C

Planning Guide, GA27-3918

Utilities Guide, GA27-3920

Central Site Customizing User’s Guide, GA27-3919

Asynchronous Emulation Adapter Description and Reference, GA27-3872



To Perform Problem Determination:

Customer Problem Determination, GA23-0217
Status Codes, GA27-3832

To Install Features or Convert Models on the 3174:

Fixed Disk Installation and Removal Instructions, GA27-3864

Diskette Drive Installation and Removal Instructions, GA23-0263

Device Control Adapters Installation and Removal Instructions, GA23-0265

Model Conversion Instructions, GA23-0295

Token-Ring Network Feature Installation and Removal Instructions, GA23-0329

Storage Expansion Feature Installation and Removal Instructions, GA23-0330
Communication Adapter Installation and Removal Instructions, GA27-3830

Asynchronous Emulation Adapter Installation and Removal Instructions, GA23-0341
Concurrent Communication Adapter and Integrated Services Digital Network Adapter Installation and
Removal Instructions, GA27-3851

Models 21L, 21R, 22L, and 23R Feature Installation and Removal Instructions , GA27-3875

To Use the Asynchronous Emulation Adapter Feature:

Asynchronous Emulation Adapter Description and Reference, GA27-3872
Terminal User’s Reference for Expanded Functions, GA23-0332

To Use the Multiple Logical Terminals Function:

Terminal User’s Reference for Expanded Functions, GA23-0332

To Obtain Data Stream Programming and Reference Information:

Functional Description, GA23-0218

Data Stream Programmer’s Reference, GA23-0059

Asynchronous Emulation Adapter Description and Reference, GA27-3872
3174 Reference Summary, GX27-3872

3174 Character Set Reference, GA27-3831

3270 X.25 Operation, GA23-0204

To Perform Maintenance (Service Personnel):

Models 1L, 1R, 2R, 3R, 11L, 11R, 12L, 12R, and 13R Maintenance Information, SY27-2572
Models 21L, 21R, 22L, and 23R Maintenance Information, SY27-0323

Models 51R, 52R, 53R, 61R, 62R, and 63R Maintenance Information, SY27-2573

Models 81R, 82R, 90R, 91R, and 92R Maintenance Information, SY27-2584

CE Reference Summary, SX27-3873

Status Codes, GA27-3832

Other Publications

The following publications are available for the 3174. They are developed by the International Technical
Support Center. The intended audience for these books are IBM System Engineers and Customer Network
Planners.

IBM 3174 Establishment Controller Installation Guide, GG24-3061.

NetView Distribution Manager Release 2 and 3174 Central Site Change Management Implementation
Guide, GG24-3424.

IBM 3174 CECP Migration Issues, GG24-3380.



Special Notices

The following terms, DENOTED BY AN ASTERISK (*), used in this publication, are
trademarks of the IBM Corporation in the United States and/or other countries:

ANSI 3.64 Terminal PC/FTTERM Mono
Enterprise Systems Connection System/370

ESCON System/390

FTTERM 4201 Proprinter
GDDM 4202 Proprinter XL
NetView 4207 Proprinter X24
PC/FTTERM Color 4208 Proprinter XL24

Personal System/2

The following terms, DENOTED BY A DOUBLE ASTERISK (**), used in this
publication, are trademarks of other companies:

ADDS Viewpoint A2 Applied Digital Data Systems, Inc.
ADDS Viewpoint/78 Applied Digital Data Systems, Inc.
DEC VT100 Digital Equipment Corporation
DEC VT220 Digital Equipment Corporation
DEC VT240 Digital Equipment Corporation
DEC VT241 Digital Equipment Corporation
DEC VT52 Digital Equipment Corporation
D210 Data General

Esprit Executive 10/78 Esprit Systems, Inc.

Hayes AT Hayes Microcomputer Products, Inc.
Hazeltine 1500 Hazeltine Systems, Inc.
Hewlett-Packard 2621B Hewlett-Packard Company

Lear Siegler ADM 3A Dumb Terminal Lear Siegler, Inc.

Lear Siegler ADM 5 Dumb Terminal Lear Siegler, Inc.

Lear Siegler ADM 11 Lear Siegler, Inc.

Lear Siegler ADM 12 Lear Siegler, Inc.

Lear Siegler ADM 1178 Lear Siegler, Inc.

Micom Micom Systems, Inc.

Minitel 1B France Telecom

Switched Service (UKPSS) British Telecom

Tektronix 4105 Tektronix, Inc.

Tektronix 4205 Tektronix, Inc.

TELENET General Telephone and Electronics

(GTE) Telenet Communications
Corporation

TeleVideo 912 TeleVideo Systems, Inc.
TeleVideo 970 TeleVideo Systems, Inc.
United Kingdom Packet

WYSE 50/60 Wyse Technology, Inc.

ES/9000 Users: The 3174 Model 21H used with the ES/9000 Models 120, 130, 150,
and 170 is the same as a 3174 Model 21L throughout this publication.
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Preface

The planning information in this book pertains to Configuration Support C,
Release 1. The customizing and utilities procedures related to this book are
contained in the 3174 Utilities Guide, GA27-3863.

This manual briefly introduces the 3174 Establishment Controller and discusses
considerations to keep in mind when planning for it. The book supplies the
background information required for general and customization planning and
explains the procedures for completing the configuration worksheets.

What This Book Will Do for You

This book:

Introduces you to the 3174 Establishment Controller, its features, model
capabilities, and supporting microcode

Informs you of the planning considerations
Guides you through the planning process
Provides you with the information and knowledge required for planning

Teaches you the microcode customization process

Gives you a solid plan, which, when implemented, results in a smooth
installation and startup.

Who This Book Is For

This book is written for the person who plans for the 3174 Establishment Controller.
In various establishments, different people do this job:

© Copyright IBM Corp. 1991

Systems programmers e Communication analysts
Systems analysts ¢ Operations analysts

Systems specialists * Network planners

Software specialists ¢ Telecommunication specialists.
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How to Use This Book

viii

This book has three parts and five appendixes:

Part 1. Introduction (Chapters 1 and 2): This part introduces the 3174
Establishment Controller and provides considerations when planning. If you are
using this book for the first time, read Part 1.

Part 2. General Planning (Chapters 3 and 4): This part contains general planning
information that aids in planning for 3174 storage and the host.

Part 3. Microcode Customization Planning (Chapters 5 through 17): This part
introduces microcode customization and provides the planning information you
need to customize the microcode. It describes filling in the configuration
worksheets (from Appendix A) and helps you answer the configuration questions.
Appendix A: This appendix contains the configuration worksheets. You may want
to reproduce them in quantity so that you always have an unused set of worksheets
available for planning.

Appendix B: Examples of planning for the Asynchronous Emulation Adapter.
Appendix C: Examples of planning for the Token-Ring Network.

Appendix D: Examples of VTAM/NCP definitions.

Appendix E: Examples of using service access points for Single Link Multi-Host
Support.

Appendix F: Examples of IBM default Class of Service Tables.



Divider Pages

The following divider pages with tabs are included with this book:

* Microcode Customization Planning
¢ Worksheet Summary
¢ 3174 Configuration Questions Reference.

These divider pages are printed on card stock and contain specific planning and
customizing information. They can be used to section off Part 3 and the
Appendixes of this book.

The Microcode Customization Planning divider page contains a step-by-step
procedure that guides you through microcode customization. We recommend that
you use this procedure the first few times that you plan.

The Worksheet Summary lists the worksheets you need to fill out for specific
features and functions. You can use this summary to plan if you are familiar with
microcode customization and have been through the process previously.

The 3174 Configuration Questions Reference lists the possible responses for each

of the configuration questions, the worksheets they appear on, and the page
number they appear on in this publication.
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Related Publications

In addition to this book, you may need to refer to one or more of the following
publications:

e |IBM 3174 Workstation Peer Communication Support Program User’s Guide,
available with the 3174-WPCSP, P/N 96X5677

* IBM Local Area Network Technical Reference, SC30-3383

e |BM LAN Network Manager User’s Guide, Version 1.1

e |/BM Token-Ring Network Architecture Reference, SC30-3374
* [BM Local Area Network Administrator’s Guide, GA27-3748
* |BM Token-Ring Network Installation Guide, GA27-3678

e |BM Token-Ring Network Bridge Program,

Version 1.1 available with P/N 83X8880
Versions 2.0 and 2.1 available with P/N 16F0493
Version 2.2 available with P/N 53F7724.
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The 3174 Establishment Controller

The 3174 Establishment Controller

The 3174 Establishment Controller is available in both local (channel-attached) and
remote (telecommunication-attached) models. It provides a broad range of
connectivity options, workstation and host attachment possibilities, network asset
management capabilities, and the ability to expand features. The major
enhancements for Configuration C Release 1 include Advanced Peer-to-Peer
Networking (APPN), Peer Communication, and Integrated Services Digital Network
(ISDN). Figure 1-1illustrates APPN and Peer Communication, Figure 1-2 on

page 1-4 illustrates ISDN, and Figure 1-3 on page 1-5 illustrates some of the
capabilities provided by previous 3174 releases.

IBM Host
3174 3174
NN/GW NN/GW
with Peer with Peer
Comm. Comm.
I/ or v g
LEN 0 O LEN
EN EN
l‘t_:.—___—b [ ———
C Token-Ring Network ) ( Token-Ring Network
3174
I/ EN EN 11 Y
LEN U or or NN, EN U
EN LEN EN LEN EN or
LEN EN
———————1
3174 NN
with Peer
Comm.
cuT DFT
(coexist)
Legend:

NN = Network Node
EN = End Node
LEN EN = Low-Entry Networking End Node

Figure

1-1. An Example of an APPN Network
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SNA Host
o EZE]J
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with
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Adapter
ISDN Cable

from ISDN Adapter
to ISDN Network

ISDN Network

DSPU PU2.0 DSPU PU2.0

Figure 1-2. An Example of an ISDN Network
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IBM IBM
Host 1 Host 2 /
|——| ASCII
Printer
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Host
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Device
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[:] /t::::ﬁ ———H
3174 Controller 3174 Controller
5 (Large-Cluster) (Large-Cluster) ASCHI
3270 Device

Devices N

D 3299
Token Ring )—Q Multiplexer
ey
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3174 Controller
(Medium-Cluster) D [:]
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B Device Device
[ A—
3270 PC
Device
Legend:

Direct Connect
:Communication Facility

Figure 1-3. An Example of the 3174 Establishment Controller

3174 Establishment Controller Models

The 3174 Establishment Controller and the display stations and printers that are
attached to it are collectively called a cluster. Several 3174 Establishment
Controller models are available. Each model falls into one of three categories:
large-, medium-, or small-cluster controllers. Configuration Support C Release 1 is
only supported on large and medium-cluster controllers. Figures 1-4, 1-5, and 1-7

1-5



The 3174 Establishment Controller

illustrate the controller categories and models. The features that each model can
support are listed below each model’s description.

Large-Cluster Controllers

Models 1L, 1R, 2R, 3R, 11L, 11R, 12L, 12R, 13R, 21L, 21R, 22L, and 23R are
large-cluster controllers. Models 1L, 1R, 2R, and 3R can attach up to thirty-two
3270 devices and/or 24 ASCII devices. Models 11L, 11R, 12L, 12R, 13R, 21L, 21R,
221, and 23R can attach up to sixty-four 3270 devices and/or 24 ASCII devices.

ll
ol

[]

I | -
[ 1]

Figure 1-4. Models 1R, 2R, 3R, 11R, 12L, 12R, and 13R (Models 1L and 11L are similar)

Models 1L and 11L have a System/370"-type channel adapter for Systems Network
Architecture (SNA) and non-SNA channel attachment.

Models 1R and 11R have a Type 1 Communication Adapter designed for remote
operation. They contain EIA 232D/CCITT V.24/V.28 or CCITT V.35 interfaces for
SDLC, BSC, or X.25 remote link attachment to a host.

Models 2R and 12R have a Type 2 Communication Adapter designed for remote
operation. They contain an X.21 interface (CCITT V.11) for SDLC or X.25 remote
attachment to a host.

Models 3R and 13R are designed for remote connection to a Token-Ring Network.
They contain a Token-Ring Adapter and cable for connection to a Token-Ring
Network.

Model 12L has an Enterprise System Connection” (ESCON)* Adapter that allows for
SNA and non-SNA channel attachment to the Enterprise Systems Connection
Architecture optical 1/O interface with fiber optic cables.
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Figure 1-5. Model 21L

Model 21L has a System/370-type channel adapter for Systems Network
Architecture (SNA) and non-SNA channel attachment. This model is designed for
rack-mounted physical configurations.
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Figure 1-6. Models 21R, 22L, and 23R

Model 21R has a Type 1 Communication Adapter designed for remote operation. It
contains EIA 232D/CCITT V.24/V.28 and CCITT V.35 interfaces for SDLC, BSC, or
X.25 remote link attachment to a host. This model is designed for rack-mounted
physical configurations.

Model 22L has an Enterprise Systems Connection (ESCON) Adapter that allows for
SNA and non-SNA channel attachment to the Enterprise Systems Connection
Architecture with fiber optic cables. This model is designed for rack-mounted
physical configurations.

Model 23R is designed for remote connection to a Token-Ring Network. It has a
Token-Ring Adapter and a cable for connection to a Token-Ring Network. It also
contains a Type 1 Communication Adapter designed for remote operation and
contains EIA 232D/CCITT V.24/V.28 and CCITT V.35 interfaces for SDLC, BSC, or
X.25 remote link attachment to a host. This model is designed for rack-mounted
physical configurations.
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Medium-Cluster Controllers

Models 51R, 53R, 61R, 62R, and 63R are medium-cluster controllers for attaching
up to sixteen 3270 devices and/or eight ASCII devices.
Notes:

1. Model 52R is not supported for Configuration C microcode because of storage
constraints.

2. Models 51R and 53R require RPQ SW1646 which replaces the 1.2MB diskette
drive shipped with these models.

STl 1 = =M
T L emg g g
[ ——————| 2 e e 1

o HEHH] Lrs =
) T J JOHO B 5Lk
I e o N

[ 1

Figure 1-7. Models 51R, 53R, 61R, 62R, and 63R

Models 51R and 61R have a Type 1 Communication Adapter designed for remote
operation. They contain EIA 232D/CCITT V.24/V.28 or CCITT V.35 interfaces for
SDLC, BSC, or X.25 remote link attachment to a host.

Note: 51R does not support Multi-Host Token-Ring Gateway. The 51R can,
however, provide gateway support to a single host.

Model 62R has a Type 2 Communication Adapter designed for remote operation. It
contains an X.21 interface (CCITT V.11) for SDLC or X.25 remote link attachment to
a host.

Models 53R and 63R are designed for remote connection to a Token-Ring Network.
They contain a Token-Ring Adapter and cable for connection to a Token-Ring
Network.

Note: 53R does not support CCAs or AEAs because of feature slot limitations.
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Features for the 3174 Establishment Controller

There are several hardware features for the 3174 Establishment Controller. Tables
1-1 and 1-2 show which features are supported by which controller models. Not all
features are supported on all 3174 models.

Terminal Multiplexer Adapter (TMA) allows attachment of up to thirty-two 3270
terminals if four TMAs are installed. It attaches to the Terminal Adapter and
multiplexes the data streams from eight 3270 devices into a single coaxial cable.

3299 Terminal Multiplexer is attached to the Terminal Adapter with a coaxial cable,
the IBM Cabling System, or to the Fiber Optic Terminal Adapter using fiber optic
cable. It multiplexes the data streams from up to eight or thirty-two 3270 devices
into a single cable, depending on the multiplexer model.

Type 1 Communication Adapter (EIA 232D/CCITT V.24/V.28 or CCITT V.35) provides
a telecommunication path to a host. It supports SDLC, BSC, or X.25 remote link
attachment.

Type 2 Communication Adapter (CCITT X.21/V.11) provides a telecommunication
path to a host. It supports SDLC or X.25 remote attachment.

16/4Mbps Token-Ring Adapter connects the controller to an IBM Token-Ring
Network. This adapter is also referred to as the Type 3A Communication Adapter.

Asynchronous Emulation Adapter (AEA) allows ASCii terminals to communicate
with ASCII hosts, ASCII terminals to emulate 3270 devices and communicate with
3270/IBM hosts, and 3270 terminals attached to the controller to emulate ASCII
terminals and communicate with ASCII hosts.

Type 1 Concurrent Communication Adapter (EIA 232D/CCITT V.24/V.28 or CCITT
V.35) provides a concurrent telecommunication path to another host. It supports
SDLC, BSC, or X.25 remote link attachment.

Type 2 Concurrent Communication Adapter (CCITT X.21/V.11) provides a
concurrent telecommunication path to another host. It supports SDLC or X.25
remote attachment.

Second diskette drive is required for Configuration C unless a fixed disk drive is
available.

Fixed Disk Drive is used to load and store microcode. If Central Site Change
Management is being used, at least one fixed disk drive should be installed on the
Central Site Controller.

Storage Expansion is available to support additional features and functions not
supported by the base storage.
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Fiber Optic Terminal Adapter provides for attaching 3299 Model 32 terminal
multiplexers. This adapter attaches to the Terminal Adapter with a coaxial cable
and to the 32-port 3299 Terminal Multiplexer with fiber optic cable.

Integrated Services Digital Network (ISDN) Adapter provides a Basic Rate Interface
for attaching to an ISDN Network. Each adapter has four ports and up to four
adapters can be installed in a controller. Each port provides one D-channel for
signaling and two B-channels for data, with each B-channel supporting one device.

3270 Port Expansion Feature allows attachment of 32 additional 3270 terminals.
This feature can also attach Terminal Multiplexer Adapters (TMAs) and 3299
multiplexers. The feature provides a new Terminal Adapter.
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Hardware Features of the 3174

The following tables list, by model, the hardware and combination hardware/microcode features that are
supported on the controller. The first table shows large-cluster models; the second table shows
medium-cluster models. To support some of the features, many of the models require additional storage.
Refer to Chapter 3, “Planning for Controller Storage” on page 3-1 for details. Configuration Support C
requires that the controller contain two 2.4MB Diskette Drives, or one 2.4MB Diskette Drive and a Fixed
Disk, and at least 3MB of storage.

Table 1-1. Features Supported by Models 1L through 23R
Feature 1L 1R 2R 3R 1L 11R  12L 12R 13R 21L 21R  22L 23R
1MB Base Storage B B B B X X X X X X X X X
2MB Base Storage X X X X B B B B B B B B B
Storage Expansion (e} (o} (0] (0] (o] (0] (0] (0] (0] o (0] o (0]
1.2MB Diskette Drive B B B B X X X X X X X X X
2.4MB Diskette Drive (e} (¢] (o} (e} B B B B B B B B B
20MB Fixed Disk (o} o o} (e} o (o} o (o} o o (o] o (o]
Terminal Adapter B B B B B B B B B B B B B
Terminal Adapter (3270 Port X X X X o} (o} (o} o} (0] o (o] o o
Expansion Feature)
Fiber Optic Terminal (o} (o} (o} (0] (0] (0] o (e} (o] (0] (0] (0] (o]
Adapter
Terminal Multiplexer (o} (¢] o} (o} o o} (e} o} o o (0] (o} o
Adaptei”
Channel Adapter B X X X B
ESCON Adapter X X X X X
Type 1 Communication o B X o (¢] B o} X o
Adapter
Type 2 Communication (0] X B o o X (o] B (e] X X X X
Adapter
Type 3A Communication (0] (0] (0] B (o] (0] [e] o B (0] (0] (0] B
Adapter
(Token-Ring Adapter)
Asynchronous Emulation o o (o] (o) (o] (o] o o () (¢] [e] (o] (o]
Adapter
Concurrent Communication (o} o [0} (o} (o} o (0] (o} (6] (o} o (0] (0]
Adapter
ISDN Adapter (o} o o} X (e} (o} o o X o} (o} (o} X
Legend:
B = Base
O = Optional
X = Not Available on this model
*  Although not a feature of the 3174, the 3299 Terminal Multiplexer provides a similar function as the Terminal Multiplexer
Adapter and is supported by all models of the 3174.
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Table 1-2. Features Supported by Models 51R through 63R

Feature

51R

53R

61R

(-]
N
)

63R

1MB Base Storage

2MB Base Storage

Storage Expansion

1.2MB Diskette Drive

2.4MB Diskette Drive

20MB Fixed Disk

Terminal Adapter

Type 1 Communication
Adapter

W(W|O|O|W|O|(X |

X|mlO|{Ojm|O|X|w

W W|O|W|X|O|wW| X

X|m|O|W|X|O|W| X

X | W|O|W|X|[O|w|X

Type 2 Communication
Adapter

Type 3A Communication
Adapter
(Token-Ring Adapter)

Asynchronous Emulation
Adapter

Concurrent
Communication Adapter

ISDN Adapter

Legend:
B = Base
O = Optional
X —

Not Available on this model
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Alternate Configurations

Many models of the 3174 Establishment Controller can be configured to act as
other models; most models require additional hardware to support alternate

The 3174 Establishment Controller

configurations. Functions not normally supported by a particular model controller
may be supported on the controller under an alternate configuration. For example,
a Model 13R can only be customized as Token-Ring attached. By installing a Type
1 Communication Adapter and designating Model 11R in question 100, you can
customize for functions supported on the Model 11R that are not supported on a
Model 13R, such as X.25 or Token-Ring Gateway. The models that can be
alternately configured are listed below, along with the features and the alternate
configurations that can be attained.

Table

1-3. Alternate Configurations. These alternate configurations are for models

that can contain, in addition to their primary communication adapter, a

Type 1, Type 2, or Type 3A Communication Adapter.

Primary Configuration

Additional Adapter Type

Alternate Configuration

Type 1 (3040 or 3041) Model 01R
Model 01L Type 2 (3043) Model 02R
Type 3A (3044) Model 03R
Model 01R Type 3A (3044) Model 03R
Model 02R Type 3A (3044) Model 03R
Model 03R Type 1 (3040 or 3041) Model 01R
Type 2 (3043) Model 02R
Type 1 {3040 or 3041) Model 11
Model 11L Type 2 (3043) Model 12R
Type 3A (3044) Model 13R
Model 11R Type 3A (3044) Model 13R
Type 1 (3040 or 3041) Model 11R
Model 12L Type 2 (3043) Model 12R
Type 3A (3044) Model 13R
Model 12R Type 3A (3044) Model 13R
Model 13R Type 1 (3040 or 3041) Model 11R
Type 2 (3043) Model 12R
Model 21L Type 3A (3044) Model 23R
Model 21R Type 3A (3044) Model 23R*
Model 221 None Required™ Model 21R
Type 3A (3044) Model 23R
Model 23R None Required™ Model 21R
Model 51R Type 3A (3044) Model 53R
Model 61R Type 3A (3044) Model 63R
Model 62R Type 3A (3044) Model 63R

*

o

Model 23R is recommended, but Model 21R can also be used as the model designation for this
alternate configuration.

The Type 1 Communication Adapter, required for the alternate configuration, is integrated in the
planar board for this model.
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Microcode

Microcode! for the 3174 Establishment Controller is on purchased diskettes. This
microcode can be copied from a diskette onto a fixed disk (with the exception of
some RPQ microcode on diskettes that can be merged) as separate diskette
images. Diskettes and fixed disks are used to load and store the operational
microcode and customization data.

In this manual, the word “disk” is used as the generic term for the media (diskette
or fixed disk) on which the microcode is stored. You can use several different
disks:

3174 Utility Disk contains the microcode necessary to run various utilities. This
microcode arrives on a 2.4MB diskette and requires at least 3MB of controller
storage to execute.

3174 Control Disk, when customized, contains the microcode necessary to make
the 3174 Establishment Controller operational. This microcode arrives on a 2.4MB
diskette and requires at least 3MB of controller storage to execute.

The Control Extension Disk is used in conjunction with the Control Disk and
contains microcode necessary to make the 3174 Establishment Controller
operational. This microcode arrives on a 2.4MB diskette and other DSL disks must
be merged onto this disk.

3174 Limited Function Utility Disk is used in networks that are under central site
control to limit the number of 3174 utilities that can be performed and prevent
unauthorized reconfiguration of the controller. This microcode arrives on a 2.4MB
diskette. The diskette is ordered using specify code 9005. (See the 3174 Utilities
Guide, GA27-3863, for more information.)

RPQ Diskette contains a request for price quotation (RPQ), an alteration or addition
to the functional capabilities the controller provides. An RPQ diskette is requested
by a customer. RPQ diskettes can contain the microcode for up to 30 RPQs.
Microcode for mergeable RPQs arrives on a 1.2MB diskette; microcode for RPQ
Control disks is on 2.4MB diskettes.

Downstream Load (DSL) Disks can be used for display stations that require the
controller to downstream-load its operational microcode; for example, the 3290
Information Panel. The following 3174 features also require DSL microcode which
is shipped on individual DSL diskettes:

¢ Asynchronous Emulation Adapter (AEA)
¢ Peer Communication
¢ Advanced Peer-to-Peer Networking (APPN)

For more information on these disks, see the 3174 Utilities Guide, GA27-3863.

1 Microcode may be classified as IBM Licensed Internal Code. See the 3174 Licensed Internal Code notice at the
beginning of this document for more information.
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The 3174 Establishment Controller Library

Each manual in the 3174 library is written to help you perform a specific task. A
task consists of the operations you must perform to reach a specific goal. The
tasks covered by the 3174 library include:

¢ Planning ¢ Operation
¢ Installation ¢ Maintenance
¢ Customization ¢ Problem determination.

The manuals in the 3174 library are grouped by task on page iii. Contact your IBM
representative to order the manuals you need.
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3174 Establishment Controller Planning

Now that you have been introduced to the 3174 Establishment Controller, you are
ready to begin planning to meet the needs of your establishment. Although
planning is a straightforward process, many things must be considered. This
chapter identifies those considerations and provides the “big picture,” which is
required in any planning activity.

The Site

Preparing and planning the site for installation of a controller is made up of many
tasks, which include several subtasks. The major tasks in planning for the site are:

Checking the environment

Ordering the 3174 Establishment Controllers and terminals
Defining the controller’s physical configuration

Designing the site floor plan

Determining the controller cabling

¢ Completing the 3174 cabling worksheets

e Giving the completed worksheets to the setup personnel.

Use the 3774 Site Planning manual, GA23-0213, during this phase of your
installation; it will help you complete these tasks.

Controller Storage

You need to ensure, through planning, that you have sufficient storage for the
features and functions that you wish to use. The procedure in Chapter 3,
“Planning for Controller Storage,” helps you determine these storage
requirements.

Storage capabilities will vary depending on the controller model. In some cases,
you can gain additional storage by installing a storage expansion card. These
storage expansion cards are customer-installable features.

Physical Installation

The controller is a customer-installable product, so the IBM service representative
is needed only to attach the channel interface cables (bus and tag) to Models 1L,
11L, and 21L and set the channel priority switches. Installation of the controlier
involves:

Unpacking the controller

Placing it in the desired location

Installing any features (such as an AEA, TMAs, and so on)

Connecting power

Running tests

Connecting the communication cables

Attaching terminals

Customizing the microcode using completed configuration worksheets
IMLing (initial microcode loading) the controller.

Refer to the 3174 Site Planning, GA23-0213, and to the setup procedure in the 3174
User’s Guide when physically installing the controller.
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Types of Host Attachment

You need to consider your establishment’s needs for host attachment. The
attachment capabilities depend on the controller model and features. The
following types of host attachment are supported:

¢ Channel Attachment (S/370, S/390%) e ASCII
¢ Token-Ring Network ¢ Remote Link (BSC, SDLC, X.25).
S/370 or S/390 Channel

S/370 Channel

S$/390 Channel

Channel attachment is direct attachment to the host using cable and adapter
combinations. The 3174 controller supports two types of channel attachment: S/370
and S/390 Attachment, which supports the Enterprise Systems Connection
Architecture. Both types support SNA and non-SNA.

This method of channel attachment uses Channel Interface Cables (bus and tag)
and a channel adapter. The System/370-architecture channel interface for SNA
and non-SNA is used for attachment. Models 1L, 11L, and 21L are capable of this
kind of channel attachment. They have Data-Chaining Interlocked and High Speed
Transfer channel operational modes. These can provide channel data rates up to
1.0 and 1.25 megabytes per second (respectively) and 2.5MBps with data
streaming. The allowable distance from the host to the controller is 122 meters
(400 feet).

In addition to the channel speed, you should consider burst sizes, priority settings,
and unit control words (UCW) when planning for this type of attachment.

The ESCON Channel Adapter supports S/390 Channel attachment from the host to
the controller. This type of attachment supports both SNA and non-SNA. The
adapter is available on Models 12L and 22L only.

The allowable distance from the host to the controller is increased from 122 meters
(400 feet) to 3 kilometers (1.86 Miles) without an ES Connection Director. If two ES
Connection Directors are installed between the host and the controller, the
controller can be installed up to 9 kilometers (5.5 miles) from the host.

Token-Ring Network

Token-Ring Network attachment is another way to attach controllers to SNA hosts.
With this method of attachment, the Token-Ring and a gateway are between the
controller and the host. To plan for Token-Ring attachment, use the customization
question information in Chapter 6, “Planning to Configure” on page 6-1.

If you will be using your controller as a gateway, use the information in

Chapter 16, “Planning for Gateways (Token-Ring and ISDN)” on page 16-1,
Chapter 12, “Planning for APPN” on page 12-1, and the examples in Appendix C,
“Token-Ring Planning Examples” on page C-1, to plan its configuration.



ASCII

Remote Link

Planning Considerations

ASCII attachment is accomplished through the Asynchronous Emulation Adapter
(AEA). Before you plan for ASCII attachment, read the 3174 AEA Description and
Reference, GA27-3872. To plan for ASCII attachment, use Chapter 14, “Planning

for the Asynchronous Emulation Adapter” on page 14-1 and Appendix B, “AEA

Planning Examples” on page B-1.

Remote attachment requires communication adapters and Data Circuit Terminating

Equipment (DCE) instead of channel adapters.

Table 2-1 illustrates remote link attachment.

Table 2-1. Remote Attachment Adapter Requirements
Remote Link Attachment
Primary Link Secondary Link
Type 1 Type 2 Token-Ring
Model CA CA Adapter Type 1 CCA Type 2 CCA

1L J V
1R v v v
2R v Vv v
3R v v v
1L N, Vv
11R J N v
12L J v
12R J J J
13R J Vv v
21L N, J
21R J Vv
221 V v
23R v J Vv
51R v v J
53R N,
61R J Vv v
62R J N, J
63R Vv J v
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Multi-Host Support

The 3174 Establishment Controller can be configured to access multiple 3270 hosts.
Using the MLT function, each terminal connected to a 3270 controller port can have
up to five host sessions. These sessions may be all to one host or to several hosts.
A terminal can access the different hosts through a keying sequence that switches
between the sessions and/or hosts.

There are two types of Multi-Host Support:

¢ An additional link to hosts through a Concurrent Communication
Adapter (CCA)
¢ Single Link Multi-Host Support (Token-Ring, ESCON Channel, X.25).

Various combinations of Multi-Host Support can be used at the same time. For
instance, the ESCON Channel Adapter, Concurrent Communication Adapters and
X.25 can be used simultaneously. For information on configuring for multiple
hosts, see “Microcode Customization” on page 2-17.

The following terms are used throughout this book in order to differentiate hosts
and links:

¢ Link attachment
¢ Host attachment.

Link Attachment
Link attachment refers generally to the physical means of attaching to a host or
network (the hardware link). Depending upon its type, the link is considered
“primary” or “secondary”. (A primary link is typically the link provided by the
model you have purchased and does not require any optional features.)

Primary links are provided by:

Channel Adapter

ESCON Channel Adapter

Type 1 Communication Adapter
Type 2 Communication Adapter
Token-Ring Adapter.

Secondary links are provided by:

* Type 1 Concurrent Communication Adapter
¢ Type 2 Concurrent Communication Adapter.

Host Attachment
Some kinds of link attachment allow multiple hosts to be accessed. Consider one
of these hosts the primary host and the others, secondary hosts. Thus, on a
primary link, you can have a primary host (1A) and secondary hosts (1B-1H). And
on a secondary link you can have a primary host (2A or 3A) and secondary hosts
(2B-2D, 3B-3D). The following matrix illustrates this concept:

Primary Link Secondary Link
Primary Host 1A 2A, 3A
Secondary Host 1B-1H 2B-2D, 3B-3D
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You make primary and secondary host assignments as part of planning for
customization. The number/letter combinations are the host IDs, by which you
identify each host. A host ID is always two characters: the first is a number and
indicates the link, the second is a letter and indicates the host. The number 1 and
the letter A always indicate primary. (Thus the 1A host is the primary host on the
primary link, and the 2A host is the primary host on a secondary link.)

Concurrent Communication Adapter
The Concurrent Communication Adapter (CCA) is a hardware feature. It provides
access to additional 3270 hosts. It can provide access to one additional host, or it
can provide access over an X.25 network to a maximum of four hosts (X.25 Single
Link Multi-Host Support).

There are two types of these adapters:

e The Type 1 Concurrent Communication Adapter provides for remote link
attachment using BSC, SDLC, and X.25.

e The Type 2 Concurrent Communication Adapter provides for remote link
attachment using X.21 and X.25.

The number of Concurrent Communication Adapters that can be installed in a
controller varies depending on the controller model:

Model Number of CCA’s
1L, 1R, 2R, 3R, 111, 11R, 12L, 12R, 13R 2
51R, 63R 1
21L, 21R, 22L, 23R 2
61R, 62R 2

Figure 2-1 illustrates the multiple 3270 hosts that a terminal can access when
Concurrent Communication Adapters are present in a controller.

Primary Primary Primary
3270 Host 3270 Host 3270 Host

Secondary Links
~

Primary Link

Terminal t:j 3174 Controller with two CCAs

—\ &5

o
0

Figure 2-1. Multiple 3270 Host Access through Concurrent Communication Adapters
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Single Link Multi-Host Support

ESCON Channel

Token-Ring

Single Link Multi-Host Support enables terminals attached to a controller to access
multiple 3270 hosts on a single physical link. If the link is primary, up to eight
hosts can be configured; if the link is secondary, up to four hosts can be
configured.

The 3174 Establishment Controller supports three types of Single Link Multi-Host
Support. Each is explained in the following sections.

ESCON Channel Support allows you to access up to eight IBM hosts on the primary
link through an ES Connection Director connected to a $/390 host. For an
illustration of ESCON Channel Support, see Figure 2-2.

Host Host Host / Host Host Host Host Host
2 [

=
(—) L
'

Terminal 3174 Model 12L or 22L

ES Connection Director

Figure 2-2. ESCON Channel Support

This function is for controllers attached to the IBM Token-Ring Network as a
downstream physical unit. The single link is the link between the controller and
the ring; it is the controller’s primary link. Terminals attached to the controller can
access multiple 3270 hosts.

The Token-Ring is attached to the hosts through gateways. Each gateway has a
unique address. That address is used during the customization of a controller
using Token-Ring Single Link Multi-Host Support to identify the path to the
gateway. Service Access Points (SAPs), specified in conjunction with the gateway
address, identify the different hosts upstream of the gateway.

Models 3R, 13R, 23R, 53R, and 63R support Token-Ring Single Link Multi-Host
Support. Controllers configured as a gateway do not. Alternate configurations
allow other controllers to appear as one of these models and thus support this
function (see Table 1-3 on page 1-13 for more information). Figure 2-3 on
page 2-9illustrates Token-Ring Single Link Multi-Host Support.
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3270 Host 3270 Host 3270 Host
LI L JL__| | —
3270 Host
Fe—_ Gateway
= I
e [——————1
3174 with
Multi-Host
Gateway,
two CCA’s

( Token-Ring )

[_E]— :| l]l'_“ll’_'['l:l

L )

Terminal 3174 Controller configured for Token-Ring
Single Link Multi-Host Support

Figure 2-3. Token-Ring Single Link Multi-Host Support

Single Link Multi-Host Support over a Token-Ring means that primary and
secondary hosts are accessed through the primary link, supplied by the
Token-Ring Adapter. At customization, you can choose which host will be your
primary host on the link and which hosts will be the secondary hosts.

This function is for controllers attached to X.25 networks. Unlike other types of
single link support, X.25 Single Link Multi-Host Support can be accomplished over
the primary or secondary link—or both at once.

On a primary link, up to eight hosts can be configured. The link is accomplished
using a Type 1 or Type 2 Communication Adapter and X.25 protocol.

On a secondary link, up to four hosts can be configured. The link is accomplished
using a Type 1 or Type 2 Concurrent Communication Adapter and X.25 protocol.

Two secondary links can be used on most models of the 3174, making the total
number of hosts accessible through secondary links eight. Some controller models
support only one CCA (and therefore one secondary link).

Figure 2-4 on page 2-10 illustrates X.25 Single Link Multi-Host Support support
through both primary and secondary links.
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2A 2B 2C 2D

t X.25 Network )

Primary
Link
= m:u:D/’V X.25 Network

Secondary Links

3174 with
2 CCA’s X.25 Network

| | S— S— S | E— —

3A 3B 3C 3D

Figure 2-4. X.25 Single Link Multi-Host Support

Gateway

The 3174 can provide the gateway for devices in a Token-Ring Network or an
Integrated Services Digital Network (ISDN). The 3174 supports either type of
network independently or supports both types concurrently. The speed at which
the networks operate may depend on customizing and the type of network.

The devices in the networks are configured as Downstream Physical Units
(DSPUs). A gateway controller supports up to 250 DSPUs, except the Model 1L
which only supports up to 140. The DSPUs are identified by mapping their
addresses to unique host subchannel or SDLC addresses, with one subchannel or
SDLC address reserved for the gateway controller.

Token-Ring Gateway

2-10

3174s customized as Token-Ring Gateway controllers support up to 250 DSPUs
(except the Model 1L which only supports up to 140) attached to the Token-Ring.
These DSPUs can include other 3174s or other PU2.0 devices. Data circulates on
the ring at speeds of either 4Mbps or 16Mbps.

Through customizing, devices on the ring can access more than one host through
either the controller’s primary communication adapter or its Concurrent
Communication Adapters. See “Multi-Host Support” on page 2-6 and “Multi-Host
Gateway Support” on page 2-11.



ISDN Gateway
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3174s customized as ISDN gateway controllers support up to 32 devices in an ISDN
Network. The network supports PS/2s and operates at speeds of 64Kbps.

Through customizing, devices in the network can access more than one host when
the gateway controller is a Model 12L or 22L. See “Multi-Host Support” on
page 2-6 and “Multi-Host Gateway Support.”

Multi-Host Gateway Support

Multi-Host Gateway Support is a microcode function that gives devices in a
Token-Ring Network or ISDN Network access to multiple hosts through a gateway
controller. The hosts for the Token-Ring Network can be attached on either the
controller’s primary or secondary link, but the link must be local SNA or remote
SDLC. The hosts for the ISDN Network must be attached on the controller’s
primary link which must be local SNA. For example, Token-Ring or ISDN devices
on a controller customized for ESCON Channel Single Link Multi-Host Support can
access any of the eight possible channel-attached hosts.

A particular Token-Ring device, depending on the support provided by the device,
may be able to access more than one of the gateway’s hosts. For example, a
Token-Ring device such as a 3174 Model 13R customized for Single Link Multi-Host
Support could access up to 8 hosts through only one 3174 gateway. Figure 2-3 on
page 2-9 shows an example of Multi-Host Gateway Support.

APPN Network Node

Advanced Peer-to-Peer Networking (APPN), is an enhancement to IBM’s Systems
Network Architecture (SNA) and type 2.1 (T2.1) node architecture. It allows
inter-connection of systems of widely differing sizes into networks of a dynamic
topology. An APPN network is easier to use, is more reliable, and provides more
flexibility than existing networks. Figure 2-5 on page 2-12 is an example of an
APPN network.

The 3174 APPN feature enhances the connectivity options of the 3174
Establishment Controller and its attached workstations. It provides network
node-to-network node communication over the Token-Ring and NN-to-LEN host
communication using SDLC, Token-Ring, and S/370 SNA channel. The 3174
provides APPN NN services to LEN end nodes and APPN end nodes and performs
intermediate session routing of data for sessions that traverse it. The 3174 NN
performs distributed searches of the network to locate remote LUs and calculates
the best route based on Class of Service. It also provides route selection,
directory, and network management services for APPN ENs.

To use APPN, VTAM, and NCP, requirements are:

VTAM(TM) V3R2 or later for SDLC

VTAM(TM) V3R3 or later for 4361, ES/9370, or VM S/370 channel
VTAM(TM) V3R4 or later for MVS/ESA S/370 channel

NCP V4R3.1 or later for 3725

NCP V5R2.1 or V5R3 or later for 3720 or 3745

APAR #VM45562 for VTAM V3R3

APAR #VM45886 for VTAM V3R3

APAR #VM45911 for VTAM V3R3.

2-11



Planning Considerations

APPN is supported on the following models:

1L, 1R, 2R, 3R, 11L, 11R, 12R, 13R, 21L, 21R, 23R
51R, 53R, 61R, 62R, 63R.

3174
NN/GW
with Peer
Comm.

LEN

1/ -
g

or

C

Token-Ring Network

IBM Host

1/ .

LEN 0
EN

———

3174 NN

with Peer

Comm.

Legend:

NN = Network Node
EN = End Node
LEN EN = Low-Entry Networking End Node

Figure 2-5. Example of an APPN Network
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3174 Peer Communication

3174 Peer Communication allows existing intelligent devices attached to a 3174 to
form a 3174 Peer LAN segment that may be bridged to an IBM Token-Ring through
the 3174 Establishment Controller. The 3174 Peer-segment is analogous to a LAN
segment. The 3174 Peer Communication supports reporting links with up to four
LAN Network Managers. 3174 Peer Communication support is in addition to the
other functions your controller performs.

3174 Peer Communication provides a way for intelligent devices to:

Communicate peer-to-peer

Increase connectivity options

Retain host connectivity

Share resources, such as files, data bases, application programs, and printers
Be managed from the IBM LAN Network Manager.

You can create a 3174-Peer segment with IBM personal computers (PCs) or
Personal System/2* (PS/2*) computers attached with existing 3270 wiring to a 3174
Establishment Controller.

Peer Communication is supported on the following models:

1L, 1R, 2R, 3R, 11L, 11R, 12L, 12R, 13R, 21L, 21R, 22L, 23R
51R, 53R, 61R, 62R, 63R.

A possible 3174-Peer configuration is illustrated in Figure 2-6 on page 2-14.
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2-14

SNA Host
SNA
Gateway
File Server
( Token-Ring )—
PC or PS/2
with Fixed Disk
Bridge Controller o] Controller o]
with 3174-Peer | with 3174-Peer O
Communication Communication
( Token-Ring )
] 1L B
/7 ——n\\ 00\ g nn /1] —|R\R\ 7/ a—h N\
PC or PS/2 PCorPS/2 PC or PS/2 PCor PS/2 PC or PS/2

Figure 2-6. 3174-Peer Configuration

Note: Although Control Unit Terminals (CUTs) and other traditional devices can be
attached to the 3174-Peer controller, only devices running 3174-Peer device
drivers (3174-Workstation Peer Communication Support Program, P/N
96X5677, or equivalent) can use 3174 Peer Communication.

3174 Peer Communication supports LAN sessions between:

U DeVices attached to the same 3174-Peer controller.

¢ A device attached to the 3174-Peer controller and a device connected to the

same Token-Ring Network. (For example, a DSPU can be a 3174-Peer device
with connectivity to a Token-Ring Gateway).

* Devices attached to two different 3174-Peer controllers, if both those
controllers are connected to the same Token-Ring network.
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To plan for 3174 Peer Communication, you must:
¢ Plan the microcode customization of Peer Communication.

* Plan the installation and customization of the appropriate device drivers (3174
Workstation Peer Communication Support, P/N 96X5677, or equivalent), on
your PCs and PS/2s.

Customizing the microcode for Peer Communication, enables devices to
communicate peer-to-peer and allows the controller to become a bridge to the
Token-Ring. The controller connects devices that support an 802.2 interface, or a
higher-level interface that utilizes the 802.2 interface. When higher-level interfaces
are used, the same higher-level interface is required at each end of the connection.

For more information on planning for 3174 Peer Communication and its functions,
see Chapter 13, “Planning for 3174 Peer Communication.”

Terminal Attachment

Terminals can be attached to the controller in several ways. Some of the
attachment methods are restricted to certain controller models. The number of
terminals that can be attached also varies from model to model. Attachment
methods include:

Direct

Terminal Multiplexer Adapters (TMAs)
Fiber Optic Terminal Adapters

IBM 3299 Terminal Multiplexers
Asynchronous Emulation Adapters (AEA).

Direct
3270 Terminals can be attached directly to the ports on a Terminal Adapter (TA),
which is installed in the controller during its manufacture. Depending on the
controller model, a 9- or 4-port Terminal Adapter is installed. When the 3270 Port
Expansion Feature is present, there will either be a total of eight Terminal Adapter
ports or four (three for the first TA, and one for the second) depending on the 3174
model.

Terminal Multiplexer Adapters (TMAs)
The Terminal Multiplexer Adapter (TMA):

¢ Multiplexes the data streams from eight 3270 devices into a single coaxial
cable

® Can be installed in large-cluster controllers (up to 4 per installed Terminal
Adapter)

* |s attached to the Terminal Adapter with a short coaxial cable

* Provides 8 ports, allowing up to 32 terminals to be attached if 4 TMAs are
installed or 64 terminals if 8 TMAs are installed.
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Fiber Optic Terminal Adapter
The Fiber Optic Terminal Adapter provides for attaching 3299 Model 32 Terminal
Multiplexers by means of fiber optic cable. This adapter attaches to the Terminal
Adapter with coaxial cable and to the 32-port 3299 Terminal Multiplexer with fiber
optic cable.

IBM 3299 Terminal Multiplexers
The 3299 Terminal Multiplexer:

e Multiplexes the data streams from up to eight or up to thirty-two 3270 devices
into a single cable, depending on the multiplexer model

¢ |s attached to the Terminal Adapter with a coaxial cable, the IBM Cabling
System, or Fiber Optic Cable, depending on the multiplexer model.

Asynchronous Emulation Adapter
The Asynchronous Emulation Adapter (AEA):

e Allows 3270 emulation from ASCII displays and printers as well as ASCII
emulation from 3270 devices

e Has eight communication ports to which ASCII displays, printers, hosts, and
modems can be connected

e Supports switched, direct, and non-switched terminal connections.

Display Compatibility Requirements

3290 compatibility with the host: If 3290 Information Panels are in the cluster, setup
level 3 changes may be required to make the 3290 logical terminals compatible
with their definition at the host, so that the host can communicate with them.

Check with the system programmer. If setup level 3 changes are required after
3174 customizing is completed, you need to IML the Control disk before switching
on the 3290 and going into setup level 3. DSL (downstream load) code is also
required to make the 3290 operational. For more information, see the 3290
Information Panel Description and Reference, GA23-0021.

Customization compatibility between the IBM 3270 Personal Computer and the
3174 Establishment Controller: If any 3270 Personal Computers are in the cluster,