¥

International Technical Support Centers




IBM 3745 Communication Controller Guide
For Models 210 and 410

Document Number GG24-1562-2

May 1989

International Technical Support Center
Raleigh, North Carolina



Third Edition (May 1989)

This document has not been subjected to.any formal review and has not been checked for technical
accuracy. Results must be individually evaluated for applicability to a particular installation.

Any performance data contained in this document was obtained in a controlled environment based on the
use of specific data and is presented only to illustrate techniques and procedures to assist the readers of this
document to better understand IBM products. The results that may be obtained in other operating
environments may vary significantly. The readers of this document should verify the applicable data in their
specific environment.

Any references made to an IBM licensed program in this document are not intended to state or imply that
only IBM’s licensed program may be used. Any functionally equivalent program may be used instead.

It is possible that this document may contain reference to, or information about, IBM products (hardware
and software), programming or services that are not announced in your country. Such references or
information must not be construed to mean that IBM intends to announce such IBM products,
programming or services in your country.

Publications are not stocked at the address below. Request for copies of IBM publications should be made
to your local IBM representative or to the IBM branch office serving your locality.

A form for reader’s comments is provided at the back of this publication. If the form has been removed
comments may be addressed to:

International Technical Support Center - Raleigh
IBM Corporation (985A/B657)

P.O. Box 12195

Research Triangle Park N.C. 27709, USA

IBM may use or distribute any of the information you supply without incurring any obligatiori to you. You
may, of course, continue to use the information you supply.

NetView is a trademark of the International Business Machine Corporation.

(C) Copyright International Business Machines Corporation, 1989



Abstract

This document is an installation guide for use by IBM systems engineers and
customer personnel who are installing an IBM 3745 Communication Controller
Models 210 and 410. It is intended to be a technical reference on planning,
installation, customization and testing of an IBM 3745 and related software
products. It does not replace standard IBM publications, but should be used in
conjunction with them.

This edition applies to the IBM 3745 Communication Controller at Engineering
Change EC A47013.

The information contained in this document is based on installation experience at
the International Technical Support Center - Raleigh, and various IBM publications
on the IBM 3745 Communication Controller Models 210 and 410.
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Preface

This Technical Bulletin is intended to provide IBM Systems Engineers and
Customer Personnel with general information on the IBM 3745 Communication
Controller Models 210 and 410, and related software products.

In addition to the general descriptions of the 3745 Communication Controller and
the early information based on the installation experience of the 3745 Model 210
and Model 410, which were provided in the first and second edition of this
document, this document provides the information based on the experience of the
3745 Release 1.1 and associated software products. The descriptions that have been
added or corrected are marked with a bar ‘| in the left hand margin.

The document is structured to provide the following chapters:

e Chapter | - Introduction

e Chapter 2 - Hardware

e Chapter 3 - Software

e Chapter 4 - Configuration

e Chapter 5 - Physical Planning

» Chapter 6 - Migration

e Chapter 7 - Operation

» Chapter 8 - Twin CCU Considerations

s Chapter 9 - Performance Considerations

e Chapter 10 - LICS5/6 Configuration and Operation

The Appendixes are structured as follows:

s Appendix A - NCP Definition Samples

¢ Appendix B - NCP Generation and Dump Ultility JCL
e Appendix C - VTAM definitions for NTRI

e Appendix D - NCP Load/Dump Considerations

» Appendix E - Console Attachments

* Appendix F - Bibliography

* Appendix G - Abbreviations

* Appendix H - Glossary

Chapter 10 has been newly added. Some corrections and additions have been made
in the existing chapters. Also, a sample NCP definition has changed from NCP
V35R1 to NCP V5R2.1. '

Refer to the bibliography for a list of related publications.

Preface Vil
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1. Introduction

1.1 Overview

The IBM 3745 Communication Controller is the latest in a seres of IBM
Communication Controllers. It- has been designed to meet customer requirements
and data communication networking needs into the 1990’s.

The IBM 3745 is an evolutionary product derived from the IBM 3725 and 3720
Communication Controllers. By capitalizing on new advanced technology and
architecture, the 3745 offers many enhanced and new features. These features
contribute to higher availability, higher performance, increased connectivity and
improved usability, while preserving coexistence and migration capabilities with
existing IBM 3725, 3720, and 3705 Communication Controllers. The 3745 offers
price and functional advantages compared to a 3725, especially when a medium to
high capacity communication controller is required.

The availability of the IBM 3745 is further improved through highly relable
technology, concurrent maintenance capability, LIC (Line Interface Coupler) “hot”
pluggability, automatic scanner re-IML function, two Central Control Units
(Twin-CCU) with automatic backup, distributed data buses, and multiple power
supplies. The improved maintenance efficiency such as Remote Support Facility
and customer access to-the 3745 also improves the availability of the 3745.

The IBM 3745 offers significant performance improvements over the 3725. The
processing power of the CCU is twice that of the 3725. A cache has been designed
in the CCU to improve processing performance. The channel adapters support data
streaming, allowing the 3745 to transfer data to channel attached hosts faster than
the 3725. Direct Memory Access (DMA) allows the 3745 to transfer data between
main storage and high-speed lines attached to High-Speed Scanners with minimum
use of CCU cycles. The communication scanner processors are also enhanced to
provide improved performance as well as flexibility.

The IBM 3745, in conjunction with the IBM 3746 Expansion Units, offers modular
growth for high capacity in terms of line and host connectivity. The IBM 3745
provides more than three times the IBM 3725’s capacity, allowing up to 896 low-
and medium-speed line attachments, 16 high-speed line attachments (eight lines
being active at a time; one per High-Speed Scanner), eight IBM Token-Ring
attachments and 16 host channel attachments (8 owning hosts).

Enhanced Maintenance and Operator Subsystem (MOSS) functions provide
improved tools for error detection and failure isolation. Unattended operation
capability via new operating procedures, such as remote console, scheduled
power-on, and automatic CCU switching in case of failure, improves the usability of
the 3745. In addition, high configuration flexibility is provided through multiple line
configurations on the same scanner, channel adapter control, full control of internal
clocks, and customer access areas. The 3745 Release 1.1 provides new types of LIC,
which includes two integrated modems or one integrated DSU (Data Service Unit)
in addition to the ordinary line interface functions. The new LICs simplify line
attachment, saving modem/DSU space and allowing easier customer access.
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1.2 IBM 3745 Characteristics

The IBM 3745 has been designed to offer high availability, high performance and a
number of functional advantages. The major characteristics focused on the
advantages over the 3725 are described in this section.

1.2.1 High Availability

' The 3745 offers increased availability to maximize network reliability, minimize
network disruption, provide faster resolution of problems, and reduce diagnosis,
repair and recovery time. The major characteristics contributing to high availability
are as follows:

2
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The 3745 incorporates “State of the Art” technology proven for its reliability in
other IBM products. The Thermal Conduction Module (TCM) is adopted to
the 3745 CCU from the IBM 309X and 9370 technology. VLSI significantly
reduces the number of cards per functional component. IBM’s one megabit
storage chip is also utilized.

One or two Central Control Units (CCUs) can be configured. The twin CCU
configuration provides high configuration flexibility for enhanced backup and
recovery. Channel and line adapters are switchable from one CCU to the other.
The twin CCU configuration allows three modes of operation:

— In Twin-in-Dual mode, each CCU can have its own control program load
module and is active independently with a different subarea , or

— In Twin-in-Backup mode, each CCU can be active independently with its
own control program load module, but either one can be used as a backup
in case the other one fails, or

— In Twin-in-Standby mode, one CCU is active, while the other CCU is in
standby in case the active one fails.

The 3745 disk allows storage of up to two control program load modules and
one module dump per CCU. This facility allows for fast IPL (Initial Program
Loading) either in normal or backup operations. In addition, a module dump
can be automatically saved on the disk before the automatic reload sequence
begins.

Most components and subsystems can be diagnosed and repaired while the 3745
continues to run in a partially degraded mode. Distributed power supplies at
subsystem level and power subsystemn control allow concurrent maintenance to
be performed on all 3745 adapters.

Automatic scanner re-IML facility further improves the availability of the
communication scanner as compared with the 3725. In case of scanner failure,
MOSS takes a dump of the scanner memory and IMLs (Initial Microcode
Loading) this scanner without operator intervention, and then notifies the
appropriate host.

LIC ’hot’ pluggability allows the addition, removal, or replacement of a LIC or
a line attachment feature while the 3745 is operational.

The Remote Support Facility (RSF) is connected to the IBM RETAIN
network, and provides faster resolution of problems in many cases.



1.2.2 Connectivity

The IBM 3745 offers new connectivity dimensions, as follows:

e A maximum of 16 Channel Adapters (CAs) or a combination of CAs equipped
with a Two-Processor Switch (TPS) provides direct attachment to hosts.

* A maximum of 869 lines can be attached at line speeds of up to 256 Kbps either
in duplex or half duplex mode using LIC 1, 3 and 4. As for the new LIC types
- LIC 5 and 6, a maximum of 416 lines can be attached at line speeds of up to
56 Kbps.

* A maximum of 16 lines can be physically attached at line speeds of up to 1.536
megabits per second in the US, Canada and Japan, and up to 2.048 megabits
per second in other countries. Maximum speed for direct attachment between a
3745 and another communication controller is 1.8 megabits per second.

Note: Only one high speed line per High-Speed Scanner can be active at a time
for a total of eight lines.

* A maximum of eight IBM Token-Ring networks can be attached operating at 4
Mbps or 16 Mbps.

1.2.3 High Performance
In comparison with the IBM 3725, the IBM 3745 provides significant performance
improvements. The approximate performance ratio of the 3745 Model 210 to the
3725 is 1.6 to 4 times.

The actual value of the performance ratio is dependent upon line speed, protocols,
message lengths, traffic characteristics, and other environmental factors.

» Assuming 9,600 bps full-duplex multipoint SDLC lines with interactive traffic
(40 character-input and 1,000 character-output per message), the 3745 Model
210 can support a number of lines equivalent to about 1.6 times the 3725.

» Assuming 56 Kbps full-duplex point-to-point SDLC lines with batch traffic
(2,000 character-input/output) to host, the 3745 Model 210 can support a
number of lines equivalent to about 2.4 times the 3725.

» Assuming 256 Kbps full-duplex point-to-point SDLC lines with batch traffic
(2,000 character-input/output) between NCP nodes, the 3745 Model 210 can
support a number of lines equivalent to about 4 times the 3725.

* In the area of high-speed line attachments, the performance improvements can
be even greater. Assuming high-speed full-duplex point-to-point SDLC lines
with batch traffic (8,000 character-input/output) between NCP nodes, the 3745
Model 210 can process up to 6 times the data traffic of the 3725.

The IBM 3745 Model 410 offers twice the processing power of the Model 210,
when working in Twin-in-Dual or Twin-in-Backup mode.
The major contributors to the improved performance are:

» CCU in TCM technology

* 4 or 8 megabytes of main storage per CCU using IBM one megabit storage chip
technology

» 16K bytes Cache storage per CCU for fast access
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1.2.5 High Usability
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Two Input/Output Control (IOC) buses and one Direct Memory Access
(DMA) bus per bus group for increased throughput

Microprocessor based channel adapters with data streaming option for reduced
channel occupancy

Selective scanning for improved scanning efficiency

Use of line weights instead of LIC weights for more efficient use of scanner
capacity

High Speed Scanner with DMA for attachment of high speed lines (T1 and
CEPT).

'1.2.4 High Configuration Flexibility

One of the remarkable design aspects of the 3745 is the high configuration flexibility
of its various components.

The Selective scanning function ignores LICs that have no lines activated,
except for LIC Type 4. As a result, LICs installed on a scanner can far exceed
the maximum capacity of this scanner as long as the scanner weight of the
active lines does not exceed the capacity.

Single port LICs such as LIC 3 and LIC 4B can be placed anywhere in the
sequence of LICs on a scanner.

There are two new types of LIC (LIC 5 and LIC 6) which integrate the
standard LIC function and the modem or DSU/CSU function into a single
coupler. These new LICs are connected directly to non-switched lines. " This
unique integrating packaging alternative offers opportunity for lower cost, space
saving and easier installation.

Clock values for all types of attachments which require internal clocking, such
as asynchronous lines or direct attached terrmnals can be specified via the
control program (NCP).

Native and emulation subchannel addresses and channel characteristics are set at
the 3745 console.

MOSS user functions have been enhanced to provide higher usability either for
normal operations or problem determination.  The 3745 supports IBM's
Communication Network Management (CNM) direction, providing a
comprehensive systems approach to network management.

New operating procedures improve the unattended operation capability.

— A user-provided control terminal may be used as a remote console to
manage a single or multiple 3745s by attaching it to each 3745 via a modem
and a switched communication line.

— Remote power on/off capability allows a remote power on/off sequence for
a modem and other equipment attached to the 3745, concurrently with the
3745 itself.

— Scheduled power-on capability allows definition on a weekly basis power-on
times for each day of the week.

MOSS logs automatically any new Box Event Records (BER) into the BER file
stored on the 3745 disk. Records related events and failures are filed. In
addition, MOSS analyzes automatically the BERs and provides a reference code



to help identify failing hardware and software components or the environment
of a more complex problem.

» Two problem determination mechanisms, Alert and Alarm, are provided to
make problem determination easier.

— In conjunction with NetView, generic alert messages, containing the
reference code and a general description of the failure, are displayed on a
NetView terminal.

— Alarm messages are displayed on the 3745 console, providing a method for
the 3745 problem determination.
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1.3 Machine Organization

The IBM 3745 Communication Controller consists of one Base Frame, up to five
optional Expansion Frames, one local console and one optional alternate or remote
console.

The 3745 is the Base Frame of the 3745 Communication Controller Model 210 and
Model 410. The 3746 is the optional Expansion Frame which provides the 3745
Communication Controller with additional Channel Adapters (CAs), Line Adapters

(LAs) and LIC Units (LIUs).

The 3746 1s offered in five models, Model All,

Model A12, Model L13, Model L.14 and Model L15.

3746-L15| 3746—-L14| 3746-L13 3745 — 210/410 3746—-A11| 3746-A12
Line Line Line - Base Frame Adapter | Adapter
Frame Frame Frame Frame Frame
4 LIUs 4 LIUs 4 LIUs MOSS 8 LAs 16 LAs 8 LAs
(for LSS |(for LSS)|{(for LSS)
or HSS
or TRA)
CCU(s)
8 CAs 8 CAs
2 LIUs
Prime
Power Power Power Power Power Power Power

Figure 1. 3745 Machine Organization

1.3.1
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The 3745 Model 210 contains four functional areas:
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Control Subsystem

The Control Subsystem contains a single CCU with the associated main storage
(4 or 8 megabytes) and Cache (16K bytes). The first Channel Adapter Board
contains up to 8 Channel Adapters (CAs) or up to four CAs with a
Two-Processor Switch (TPS) or a combination of CAs and CAs with a TPS.

Communication Subsystem

The Communication Subsystem contains up to 8 Line Adapters. The Line
Adapter may be a Low-Speed Scanner (LSS) for the Transmission Subsystem
(TSS), a High-Speed Scanner (HSS) for the High Performance Transmission
Subsystem (HPTSS), or a Token-Ring Adapter (TRA) for the Token-Ring
Subsystem (TRSS). The number of Token-Ring Adapters is limited to four.

There are two types of LIC Unit. LIC Unit Type 1 houses LIC Type 1, 3, 4A
and 4B, while LIC Unit Type 2 houses LIC Type 5 and 6. The Base Frame
provides up to two LIC Units. One comes with the basic configuration and
must be LIC Unit Type 1, while the second one can be either LIC Unit Type 1



1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

1.3.7

or Type 2. Each LIC unit can house up to 16 LICs. The maximum line
attachment capacity of the base unit is 128 lines.

* Maintenance Operator Subsystem (MOSS)

The MOSS is the service processor of the 3745. The MOSS contains the MOSS
microprocessor with 1 megabyte storage, the diskette drive, the hard disk, the
console adapter, the power control, and the control panel.

« Power Subsystem

The power subsystem consists of the prime power and distributed power blocks.
Each power block supplies power to a component or a group of components in
the 3745 subsystems.

IBM 3745 Communication Controller Model 410
The 3745 Model 410 contains the same elements as the 3745 Model 210. The
difference from the Model 210 is that the Model 410 houses two CCUs with the
associated main storage (4 or 8 Mbytes) and Cache (16K bytes).

IBM 3746 Expansion Unit Model A11
The 3746 Model A1l provides up to eight additional channel adapters, or up to four
additional channel adapters with a Two-Processor Switch, or a combination of CAs
and CAs with a TPS. Also, it provides the second and third Line Adapter Boards
with up to eight Low-Speed Scanners (L.SSs) each.

IBM 3746 Expansion Unit Model A12
The 3746 Model A12 provides the fourth Line Adapter Board with up to eight
Low-Speed Scanners (LSSs).

IBM 3746 Expansion Unit Model L13
The 3746 Model L13 provides up to four LIC Units (Type 1 or 2). Up to 16 LICs
can be housed in each LIC unit. The maximum line attachment capacity of the
3746 Model 1.13 is 256 lines.

IBM 3746 Expansion Unit Model L14
The 3746 Model L.14 provides up to four LIC Units (Type 1 or 2). Up to 16 LICs
can be housed in each LIC unit. The maximum line attachment capacity of the
3746 Model L14 is 256 lines.

IBM 3746 Expansion Unit Model L15
The 3746 Model L15 provides up to four LIC Units (Type 1 or 2). Up to 16 LICs
can be housed in each LIC unit. The maximum line attachment capacity of the
3746 Model L15 is 256 lines.
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1.4 Mode of Operation

The most significant advantage of the IBM 3745 may be its operational flexibility.

Machine internal connectivity includes two I/O buses and one DMA bus per CCU.
These buses interconnect the channel adapters and line adapters with the single
CCU or the twin CCU. The bus switch mechanism switches these adapters from
one CCU to the other by the control of MOSS. The bus switching procedure is
performed automatically when MOSS detects a CCU failure. Switching can also be
performed manually depending upon the mode of operation.

1.41 Single Mode

One CCU is installed. All channel adapters and line adapters are attached to
CCU-A. There is no CCU backup capability. This operation mode is the same as
the former IBM Communication Controllers. However the switch mechanism is
included in the 210 model allowing a field upgrade to a Model 410.

( Normal ) ( Failure )

CCU-A

I0C1|I0C2|DMA

CCU-A

10C1|I0C2|DMA

|
+

\
LAs

\
CAs

Y

LAs

\ AY \' \' \'f v \' \Y v
CAs LAs LAs LAs CAs LAs CAs LAs LAs

Figure 2. Single-CCU Operation Mode

1.4.2 Twin-in-Dual Mode
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Two CCUs are installed. Half of the buses are attached to each CCU. Two
different systems can be configured with at most eight channel adapters and 16 line
adapters for each system. .

Both CCUs are operational simultaneously with different subareas, and each CCU
controls its own network.

If one CCU fails, there is no backup for it. The other CCU is not affected by the
failed CCU. This operation mode is like having two separate 3745 Model 210
Communication Controllers.



( Normal ) ( Failure )

CCU-A CCU-B CCU-A CCU-B
10C1|I0C2|DMA 10C1|I0C2|DMA I0C1|I0C2|DMA I0C1|1I0C2|DMA
vV Vv v v Vv v v v v vV Vv v
LAs CAs LAs CAs LAs LAs LAs CAs LAs CAs LAs LAs

Figure 3. Twin-in-Dual Operation Mode

1.4.3 Twin-in-Backup Mode
Two CCUs are installed. Half of the buses, so at most eight channel adapters and 16
line adapters, are attached to each CCU.

Both CCUs are operational simultaneously with different subareas, each CCU
controlling its own network. As long as both CCUs run in normal condition, there
is no difference from the Twin-in-Dual mode.

This operation mode requires that each NCP or PEP be generated to be able to
backup the other NCP or PEP. Backup may be partial or complete depending
upon the network performance requirements.

If one CCU fails, all buses attached to the failed CCU are switched automatically to
the other CCU by the MOSS through a fallback procedure, which does not affect
sessions on the active CCU. Then, the host operator reactivates selected resources
and re-establishes sessions. When the failed CCU is repaired, the host operator may
inactivate the backup resources at a convenient time. By switchback at a MOSS
console, it is possible to set up the previous network configuration.

( Normal ) ( Failure )
CCU-A CCU-B CCU=-A CCU~B
10C1|I0C2 [DMA I0C1|I0C2|DMA I0C1|10C2|DMA I0C1|10C2|DMA
AN A vV v v vV v v vV v v
LAs CAs LAs CAs LAs ILAs LAs CAs LAs CAs LAs LAs

Figure 4. Twin-in-Backup Operation Mode
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| 1.4.4 Twin-in-Standby Mode

Two CCUs are installed. However, only one CCU is active; the other CCU is in
standby mode. All of the buses, all channel adapters and line adapters, are attached
to the active CCU. The other CCU is powered on, and may or may not have the
NCP ‘or PEP module preloaded depending on whether the Hot-Standby is
conditioned or not. In case of regular standby, the standby CCU is IPLed and
loaded with an NCP or PEP load module right after fallback. The Hot-Standby is
supported by the 3745 Release 1.1 in conjunction with NCP V5R2.1.

If the active CCU fails, the MOSS detects it and performs a fallback procedure. All
the adapters are switched automatically to the standby CCU. If the standby CCU is
already IPLed and loaded and the dump file is empty, Hot-Standby occurs. That is,
the standby CCU becomes active immediately after fallback. Otherwise, the MOSS
starts IPL procedures and loads the NCP or PEP from the disk or the host. After
the standby CCU comes active, VTAM recontacts the NCP or PEP and resources
are re-activated without operator intervention. Users or a host operator can then
re-establish LU-LU sessions. The failed CCU can go to standby mode after being
repaired.

( Normal ) ( Failure )
CCU-A CCU-B CCU-A CCU-B
I0C1|I0C2|DMA 10C1|I0C2|DMA (10C1|I0C2|DMA| |IOC1]IOC2|DMA
vV Vv Vv vV VvV v v v Vv v VvV v
LAs CAs LAs CAs LAs LAs LAs CAs LAs CAs LAs LAs

Figure 3. Twin-in-Standby Operation Mode
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1.5 Software Requirements

The IBM 3745 Communication Controller requires one of the following releases of
the Advanced Communications Functions for Network Communication Program
(ACF/NCP Version 5) to support Systems Network Architecture (SNA)

requirements.

« ACF/NCP Version 5 Release 1 (MVS only)

* ACF/NCP Version 5 Release 2 (MVS, VM and VSE)

. ACF/NCP Version 5 Release 2.1 (MVS, VM and VSE)
The appropriate level of ACF/SSP Program Product is required to generate, load
and dump ACF/NCP Version 5 control programs.

* ACF/SSP Version 3 Release 3 for ACF/NCP V5R1

* ACF/SSP Version 3 Release 4 for ACF/NCP V5R2

* ACF/SSP Version 3 Release 4.1 for ACF/NCP V5R2.1

The co-requisite ACF/VTAM Program Products are as follows:

« ACF/VTAM Version 3 Release 1.1 with the appropriate PTFs or ACF/VTAM
Version 3 Release 2 for ACF/NCP V5R1

* ACF/VTAM Version 3 Release 2 for ACF/NCP V5R2
* ACF/VTAM Version 3 Release 2 with the appropriate PTFs for ACF/NCP
V5R2.1

The following chart shows the relationship between the new NCP V5 releases,
ACF/SSP V3 releases and ACF/VTAM V3 releases.

ACF/SSP 'ACF/VTAM

ACF/NCP V5R1

ACF/SSP V3R3 ACF/VTAM V3R1.1 with PTFs
ACF/VTAM V3R2

ACF/NCP V5R2

ACF/SSP V3R&4 ACF/VTAM V3R2

ACF/NCP V5R2.1

ACF/SSP V3R4.1 | ACF/VTAM V3R2 with PTFs

Figure 6. Software Requirements (NCP)
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Also, the 3745 can operate under control of the Partitioned Emulation
Programming (PEP) extension to support non-SNA networking requirements. The
3745 cannot run in standalone Emulation Programming (EP) mode. Use of the
PEP extension of ACF/NCP Version 5 requires the following releases of EP for the
3745. ‘

« Emulation Program Release 5 (MVSkonly)

* Emulation Program Release 6 (MVS, VM and VSE)

* .Emulation Program Release 6.1 (MVS, VM and VSE)
The following ACF/SSP program products are required to generate, load and dump
the above release of EP.

« ACF/SSP Version 3 Release 3 for EP RS

 ACF/SSP Version 3 Release 4 for EP R6

 ACF/SSP Version 3 Release 4.1 for EP R6.1

The levels of EP and NCP which work together must match exactly as specified.
+ ACF/NCP Version 5 Release 1 for EP R5
¢ ACF/NCP Version 5 Release 2 for EP R6
« ACF/NCP Version 5 Release 2.1 for EP R6.1

The following chart shows the relationship between the new EP releases, ACF/SSP
program products and ACF/NCP control programs on an 3745.

ACF/SSP ACF/NCP
EP R5 ACF/SSP V3R3 ACF/NCP V5R1
EP R6 ACF/SSP V3Ré4 ACF/NCP V5R2

EP R6.1 | ACF/SSP V3R4.1 | ACF/NCP V5R2.1

Figure 7. Software Requirements (EP)
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For further information on Software Requirements for the 3745, see the "Software’
section in this manual.



1.6 Compatibility

The

3745 offers

coexistence and migration capability with other

IBM

Communication Controllers. The 3745 does not introduce any new compatibility
restrictions. Compatibility is only dependent on ACF/VTAM and ACF/NCP
releases used in the network.

The following table shows communication relationship between ACF/NCP Version
5 on an 3745 and major host resident programs.

(1) MVS Environment

ACF/VTAM NetView NPM
ACF/NCP| V2R1 | V2R2 | V3Rl [V3R1.1| V3R2 | Rl R2 R3 R3
V5R1 |L/L/- |L/L/- |L/L/- |c/p/L |c/p/n | X X X X
V5R2 |L/L/- |L/L/- |L/L/- |c/p/L |c/P/L | - X X X
vsR2.1|1/L/~ |L/1/- |v/n/~ |c/e/L c/p/n | - X X X
(2) VM Environment
ACF/VTAM NetView NPM
ACF/NCP| V3R1 [V3R1.1[V3R1.2( V3R2 | R1 R2 R3 R3
V5R1 |L/L/— |c/L/- |c/L/- |c/p/a | X X X -
V5R2 |L/L/- |C/L/- |{C/P/L |C/P/L - X X X
vsr2.1|1/1/- |c/1/- |c/p/n le/p/n | - X X X
(3) VSE Environment
ACF/VTAM NetView
ACF/NCP| V2R1 | V3R1 [V3R1.2| V3R2 | R2
VsR1 |L/L/- |c/L/- |c/n/- |c/p/A X
VsR2 |L/L/- |c/L/- |c/L/- |c/P/L X
V5R2.1|L/L/~ |c/L/- |c/L/- |c/P/L X

Legend: X/Y/Z for VTAM-NCP Compatibility
X: Physical Connectivity

L — Link attachment only

C — Channel and Link attachment

Y: Session Type

L — LU-LU session capability only

P — SSCP-PU. and LU-LU session capability
Z: Functions over SSCP-PU session

A — Activation only

L — Load, Activation and Dump

1.

Introduction
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Note 1.For some VTAM-NCP combinations, some PTFs may be required to support the

functions. PTF requirements must be investigated on an individual basis.

2.For some VTAM-NCP combinations, Extended Network Addressing or Extended
Subarea Addressing requirements and restrictions must be investigated.

Figure 8. Compatibility with Host Resident Programs

The following table shows controller resident programs. that can be operated with
ACF/NCP Version 5 on an 3745. ‘

EP NTO NRF , NPSI XI NSI
ACF/NCP| R5 | R6 |R6.1|R4.1| R5 |R5.1|R3.1|R3.2|R3.3|V3R1|V3R2|VIR2| R5 |R5.1
V5R1 X X X X
V5R2 X X X X | X | X
V5R2.1 X X X X X X
(1

Note: 1.The appropriate PTF is required.

Figure 9. Compatibility with Controller Resident Programs

The following table shows the NCP-NCP communication capability of ACF/NCP
Version S on an 3745.

ACF/NCP V2 V3 V4 Sub| V4R1 V4R2 V4R3 [V4R3.1| V5R1 V5R2 [V5R2.1
: Note 2|Note 3 Note 4 ‘
V5R1 X X X X X X X X X X
Note
V5R2 X X X X X X X X X X
Note
V5R2.1 X X X X X X X X X X
Note

Note: 1.Communication is possible through NCP V3 gateway.
2.Including ACF/NCP V3 for 3705 and 3725
3.Including ACF/NCP V4 Subset with the ACF/NCP V4 Subset Feature
4.Including ACF/NCP V4R2 with the ACF/NCP V4R2 Feature

Figure 10. ACF /NCP V5 Communication Capability between NCPs.
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For further information on software compatibility for the 3745, see the “Software”
section in this manual.



1.7 IBM Communication Controller Comparison

The 3745 offers significant improvements in performance and connectivity over the
existing IBM Communication Controllers.

3745 3725 3720 3705

Number of CCU : 2 1 1 1

Maximum storage (megabyte) 8/CCU 3 2 0.5
Cache (kbyte) 16/CCU - - -~

Maximum channel adapters ‘ 16 6 2 4

Maximum scanners 32 14 3 4

|| Max. line attach'ts (Up to 256Kbps) 896 256 60 312
Max. line attach'ts (Up to 2Mbps) 8 1 - -
Maximum Token—Ring attachments . 8 8 2 -
Hard Disk (megabyte) 45 - 10 -
Operator Console — Local Mand. | Mand. | Opt'n -
Operator Console — Remote/Alternate | Opt'n | Opt'n | Opt'n -
Remote Support Facility (RSF) = Opt'n - Opt'n -

Note: 1.Al1l the line attachment maxima of each Communication Controller
are not possible simultaneously.
2.The RSF for the 3745 is mandatory in US, Canada, and Japan.
3.The 3725 remote MOSS is available in US only.

Figure 11. IBM Communication Controller Comparison

1. Introduction 15



16 3745-210/410



2. Hardware

21 IBM 3745 Hardware Structure

The IBM 3745 architecture makes use of some functional components already used
in the IBM 3725 Communication Controller. Therefore, the IBM 3745 has the
same basic functional structure and components as the IBM 3725.

The Central Control Unit (CCU) and the scanner have been remapped on the 3725
using new technologies, providing new and modified functional capabilities in order
to meet the performance and availability objectives. The Channel Adapter (CA)
and the Line Interface Coupler (LIC) are new designs.

Functional enhancements are provided by using some new components such as
Direct Memory Access (DMA), High-Speed Buffer Storage (cache), High
Performance Transmission Subsystem (HPTSS), bus switch, and serial links
between the scanners and the LICs.
The IBM 3745 consists of four major subsystems:

+ Control Subsystem

¢ Communication Subsystem

¢ Maintenance Opcrator Subsystem (MOSS)

* Power Subsystem

The following figure illustrates the IBM 3745 machine structure and components.
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Figure 12. 3745 Hardware Structure
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2.2 Control Subsystem
The control subsystem consists of the following components:

* Central Control Unit (CCU) with High-Speed buffer storage (cache)

e Main storage with the storage control and Direct Memory access (DMA)
* Input/Output Adapter (I/O) and DMA buses and Bus Switch
» Channel Adapter (CA) with or without a Two-Processor Switch (TPS)

The control subsystem is located in the 3745 base frame. One or two CCUs can be

configured with the associated cache and main storage.

illustrates the control subsystem structure.

Cache Bus No.| C A CA
MEM SCTL CCU 2
& (A) - ==
8 MB DMA
T MIOC S |3
- W
I1/0 Bus I
I L,
C
MIOC H
MEM SCTL 4
& CCu
8 MB DMA (B)
Cache |
S |5
W
I
T |6
C
DMA Bus H
|
—
VvV Vv v v vV
MOSS Communication
: Subsystem
CCU : Central Control Unit
MEM : Main Storage
SCTL : Storage Control
DMA : Direct Memory Access
I/0 : Input/Output Adapter
CA : Channel Adopter
MIOC : MOSS Input/Output Control
MOSS : Maintenance and Operator Subsystem

Figure 13. 3745 Control Suﬁsystem
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2.2.1 Central Control Unit

The Central Control (CCU) is driven by the control program (NCP or PEP). The
CCU contains the circuits and the data paths to execute the instruction set and
control the storage and the attached adapters.

The CCU can be initialized by loading the control program through a host channel
(up to 8 owning hosts), or a host link (up to 8 IPL links per CCU), or from the
3745 hard disk.

The CCU is a remapping of the IBM 3725 CCU, and is equipped with a 16K bytes
High-Speed Buffer Storage (cache). The CCU and its cache are both packaged in an
air-cooled TCM.

The instruction set is similar to that of the IBM 3725 but is extended where
necessary to support the enhanced capability of the 3745.

The major characteristics of the 3745 CCU are as follows:

* Increased CCU inner power due to the remapping in a faster technology. The
CCU basic machine cycle time is less than half of that of the 3725.

« -Faster storage subsystem by the attachment of a cache. The cache cycle time
matches the CCU machine cycle time, which gives an improved Average
Instruction Time.

e Higher input/output bandwidth and throughput due to the attachment of two
I/O Buses and a DMA Bus per CCU. Data transfers on the DMA Bus do not
consume CCU cycles, thus allowing higher throughputs and conserving CCU
power.

» Large addressing capability .due to the extension of the CCU internal paths and
registers to 24 bits. The CCU can now address 16 megabytes of storage,
although at the machine level a maximum of 8 megabytes storage will be
installed.

2.2.2 High Speed Buffer Storage (Cache)

20
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The High Speed Buffer Storage (cache) interconnects between the CCU and the
main storage (Storage Control and DMA). Instructions and data transferred from
the main storage at a slower rate are buffered in the cache and provided to the CCU
at machine cycle time. As long as requested instructions and data are in the cache,
the CCU is not slowed down by storage, and can run at full speed.

Whenever the CCU puts out a storage request on the bus, the address is checked
against the addresses in the cache directory:

* In case of a Hit (indicating that the requested data is in the cache), data is either
supplied to the CCU (Read command) or written in both cache and storage
with the contents of the data bus (Write command).

» In case of a Miss (indicating that the requested data is not in the cache), for a
Write command the data is written into only the Storage. In the Read case the
request 1s satisfied in either of two ways. If the request is for an instruction or
program data, a segment of storage containing the data is transferred to the
cache and to the CCU. If the data is for the Adapters, it is transferred to the
CCU from storage, and the cache is not loaded.



Therefore, the CCU internal operation for its storage requests is not changed by the
presence of the cache.

Every row of the cache is made of two 16-byte lines. The Least Recently Used
(LRU) line (of the two) is subject to replacement during a Read Miss. The LRU
information is updated whenever a line is accessed or loaded in the cache.

Because of DMA operation which bypasses the CCU and cache, the SCTL may
request the cache to invalidate a line. An invalidation request has priority over a
CCU request.

The following table summarizes the various cache data path functions.

Request Storage User Cache Function Management
I-fetch Hit : Cache Read LRU Update
Prog. Read Miss: Line loaded and LRU Update
Read Cache Read
MOSS Hit : Cache Read LRU Update
Adapter Miss: Storage Read e
. Hit : Cache Write and LRU Update
Write Any User Storage Write
- Miss: Storage Write _
Line DMA Invalidate a line in LRU Update
Invalidation the Cache

Figure 14. Cache Functions

2.2.3 Storage Control and Direct Memory Access
The Storage Control (SCTL) manages memory access for the CCU, cache and
Direct Memory Access (DMA) functions.

The main functions of the SCTL are as follows:
» Allocates the main storage access to the different end devices.
« Controls the data transfer between each end device and the storage:
~ CCU Read / Write |
— Cache line loading
— DMA bursts transfers (Max. 253 bytes).
* Insure data transfer integrity:
— ECC
— Address and data parity check.
* Maintain consistency between cache and storage, by controlling cache line

invalidations during DMA Write operations.

The DMA allows a High-Speed Scanner in the HPTSS to access the main storage
directly saving CCU cycles in order to improve the performance required by new

2. Hardware 21



high-speed line adapters on the DMA bus. The data transfer to the main storage is

-controlled by the SCTL.

The DMA has a data buffer, which interfaces with the DMA bus during burst
transfers. The DMA receives the data transfer request from one or more high speed
scanners. The data exchange between main storage and the DMA data buffer then
takes full advantage of the storage speed.

2.2.4 Main Storage

The IBM one megabit storage chip is used for the main storage. The base machine
is fitted with a 4-megabyte base storage, which can be expanded to 8 megabytes.

The storage control is equipped with enhanced Error Checking and Correction
(ECCQ), in order to meet the new reliability objectives. The correcting capability of
the ECC depends on the type of bit error, whether it is a hard error or a soft
(transient) error.

The correction coverage is as follows.

Type of Fault Coverage Notes -

One hard 100% As in 3725

One soft 100% As in 3725

One hard and one soft 100% As in 3725

Two hard 100% New capability

Two hard and one soft 50% New capability

Two soft 0% Not possible
Figure 15. ECC Correction Coverage
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2.2.5 Input/Output Adapter Bus
Two pairs of buses are provided in the 3745 base model. Two Input/Output
Adapter (I/O) buses are attached per CCU. In the Single-CCU configuration, the
two bus pairs are connected together. Depending on the Twin-CCU mode of
operation, the two I/O buses can be switched to the other CCU if one CCU fails.

One I/O bus of the bus pair can address a maximum of 8 Channel Adapters (CA)
or 4 Channel Adapters with a Two-Processor Switch (CATPS). The other one can
address a maximum of 16 line adapters (LSS, HSS and TRA).

The following table shows the maximum adapters that can be attached to an I/O
bus, a CCU , and the 3745.

Per Bus Per CCU Per 3745

Single—CCU : 16

CA 8 , 16
Twin—CCU : 8
Single—CCU : 8

CA with TPS 4 8
Twin—CCU : 4
Single—CCU : 32

LSS 16 32
Twin—CCU : 16
Single—CCU : 8

HSS 4 8
Twin—CCU 4
Single—CCU : 4

TRA 2 4
Twin—CCU 2

Note: All maximum configuration cannot be offered simultaneously.
Each HSS takes the place of one LSS. TRA option takes the place
of four LSSs or HSSs.

Figure 16. 1/O Bus Connectivity

2.2.6 Direct Memory Access Bus
One pair of Direct Memory Access (DMA) buses is provided in the 3745 base
model. One bus is attached to each CCU. In the Single-CCU configuration, the
two buses are connected together.

The DMA bus directly attaches the high speed line adapters (HSS) to Main Storage
via the DMA and SCTL. Depending on the Twin-CCU mode of operation, the
DMA bus can be switched to the other CCU if one CCU fails. The DMA bus can
address a maximum of 4 HSSs.

The DMA bus is controlled by a serial signal propagating from the SCTL/DMA
towards the Front-End Scanner for High-Speed Lines (FESH).
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2.2.7 1/0-DMA Bus Switch

Two I/O-DMA Bus Switches allow the CCUs to be set up in the operational
configuration (Single or Twin). It also permits the necessary connections in case of
CCU failure to allow a backup to the remaining CCU.

The switch is organized in two identical parts, each one related to its associated
CCU and SCTL/DMA. The failure of one part does not have an impact on the
other.

In Single-CCU configuration, only half of the switch is active. In Twin-CCU
configuration, when both CCUs are active, each half of the switch drives the buses
corresponding to its CCU. In case of backup, the buses of the failing CCU are
connected to the corresponding buses of the active CCU. The switch is controlled
by MOSS through a Switching Adapter.

CCU-A
10C1 | Ioc2 | DMA
1 2 5 3 4 6
-~ LA| I cAl| {FEsH Ca| L A | FESH
L na| Hcal| Hresn CA| LA [{FEsH
Figure 17. I/O-DMA Bus Switch in Single-CCU Configuration
CCU-A CCU-B
I0C1 | 10C2 | DMA 10c1 | 10C2 | DMA
] L 1 L
1 2 5 3 4 6
| Ao | I ca| HresH — CA| HH LA| FESH
-~ LA| H cA| HFEsH | H caAa | HH LA —|FESH

Figure 18. 1/O-DMA Bus Switch in Twin-CCU Configuration
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2.2.8 Channel Adapter
The Channel Adapter (CA) for the 3745 is a new design microprocessor based on
CMOS technology, which provides attachment of the Communication Controller to
the IBM 4341, 4361, 4381, 937X, 3033, 308X, and 309X Processors.

A maximum of 16 Channel Adapters provide host connection to the CCU(s) via the
IOC buses. Optionally, CAs can be equipped with a Two-Processor Switch (TPS)
feature. ‘

The 3745 CAs support the Data Streaming mode in addition to Direct
Communication Interface (DCI) and High-Speed Transfer mode. The channel
addresses, transfer mode and feature can be defined from the MOSS console at the
installation time. Also, CAs are enabled and disabled by the operator from the
MOSS console.

The following figure shows the Channel Adapter position.

CCU-A  CCU-B
I0C1 | I0C2 | DMA I0C1 | I0C2 | DMA
1 2 5 3 4 6

—{CA01|CAO2 | CAD3|CAO4| [— CAO5(CAO6|CAO7 [CAO8

L1cao09|cA10{cAl11|ca12| LHcA13[cA14|cA15]|cAl6

Figure 19. Channel Adapter

2.2.81 Channel Interface
Host channels are byte-multiplexer, block-multiplexer, or selector channels. In
addition, the IBM 3044 Fiber Optic Channel Extender Link is also supported.

Depending on the programming support, CAs can be operated:

* In native mode under NCP control. Only one channel address is used to
transmit all data to a host.

+ In partitioned mode under PEP control. PEP operates certain lines in native
mode, while operating other lines in emulation mode (EP). In EP mode, one
subchannel address is required per line. Host attachment is limited to a byte
multiplexer channel. '

2.2.8.2 Data Streaming mode
The Data Streaming feature makes it possible to reach a high-speed data rate for a
host located up to 122 meters (400 feet) from the controller. Data can be
transferred in synchronous mode at a maximum speed of 2.08 megbytes per second.

Channel Adapter with Data Streaming is supported by the IBM 309X and 9370
Processors. In this case, the channel extenders are not supported.
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2.2.8.3 Two-Processor Switch

The Two-Processor Switch (TPS) feature provides an additional channel interface,
called Interface B, to a Channel Adapter. Attachment of one CA with TPS takes
the place of two CAs. Therefore, the maximum configuration can be 16 CAs
without a TPS feature, or 8 CAs equipped with a TPS, or some combination of the
two. The two interfaces can lead.to the same or different hosts.

MOSS commands at the console allow the user to select:

Interface A only, or interface B only. This connection is used to connect the
Channel Adapter to one host channel or to another.

Both interfaces. This connection is used only to connect both interfaces of the
Channel Adapter to two channels on the same host with multi-processor. In
this case, the attached host is responsible for activating one interface or the
other, alternatively. Both interfaces cannot be active simultaneously.

Neither interface A nor B. This connection is used to disable a Channel Adapter
for test or diagnostic purposes.

2.2.8.4 Channel Feature Definition
CA features and parameters are defined at installation time and saved in the MOSS.
They are set up by the MOSS at all subsequent Initial Program Load (IPL).

Address assignment: At the time of installation, addresses are assigned as
follows:

— Native Subchannel (NSC) Address: Any address in the range of X'00" to
X’FF’ can be assigned (one address for each interface when the TPS feature
1s installed). '

— Emulation Subchannel (ESC) Address: A set of contiguous addresses is
assigned. The lowest address can be set between X’00” and X'FF’. The
highest address must be greater than or equal to the lowest address, and not
higher than X’FF".

Channel Burst Length: At the time of installation, the number of bytes
exchanged with a channel per connection can be assigned the values of even
number between 4 and 254.

Data Transfer Mode: According to the type of channel, the CAs are set to
support High-Speed Transfer and Data Streaming (only for Block MPX).

Select Out/In Priority: According to the attached Control Units on the same
channel, the CA is assigned a low or high priority.

Request In Interval: According to the attached Control Units on the same
channel, the CA, once disconnected, cannot request another reconnection before
0, 16, 32, 64, 128, or 256 microseconds.

I/O Error Alert: According to the type of channel, the CAs are set to support
the I/O Error Alert feature.

| 2.2.8.5 Channel Adapter Performance
The following table shows possible protocol/speed combinations of the 3745
channel adapter:

I
I
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PROTOCOL Maximum Data Rate (Mbytes/sec)
Data Streaming 2.08 on 3.00 Mbytes/sec channel
Data Streaming 1.66 on 2.00 Mbytes/sec channel
Data Streaming 0.92 on 1.00 Mbytes/sec channel

1.5
1.5

DCI 1.50 on 0 Mbytes/sec channel
DI/DO or HST 1.50 on 0 Mbytes/sec channel

.

The effective channel throughput is different from the data rate. The best
throughput is 620 Kbytes/sec when attached to a 3 Mbytes/sec channel and running
at 2.08 Mbytes/sec data rate. This throughput can be observed when the channel
burst size is set to be 64 bytes and also NCP/VTAM buffer sizes and PIU size are
optimized. With the other channels, data can be instantaneously transferred at their
maximum data rate but the effective throughput is less than 620 Kbytes/sec.
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2.3 Communication Subsystem

The Communication Subsystem interconnects the IBM 3745 and the network. The
Communication Subsystem consists of three kinds of Line Adapters (LA) for the
following Communication Subsystems:

* Transmission Subsystem (TSS)

» High Performance Transmission Subsystem (HPTSS)

¢ Token-Ring Network Attachment Subsystem (TRSS)
The following figure shows the Line Adapter positions. The TSS Line Adapter can
be equipped on any position. The HPTSS Line Adapter can be equipped on

positions from 1 to 8. The TRSS Line Adapter can be equipped on positions 1, 2,
5, and 6.

Figure 20. Line Adapter

CCU-A CCU-B
I0C1 I0C2 DMA I0C1 I0C2 | DMA
1 2 5 3 4 6
— LAO1|LAO2|LAO3|LAO4 —1LA05 LA06 |LAO7 |LAO8
— LAO9|LA10|LA11|LA12 —— LA13|LA14|LA15|LA16
—JLA17 LA18|LA19LA20 — LA21|LA22|LA23|LA24
— LA25|LA26 (LA27 |LA28 L LA29|LA30|LA31|{LA32

2.3.1 Transmission Subsystem
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The Transmission Subsystem (TSS) consists of two functional areas; a Scanner Unit
and a Line Interface Coupler (LIC) Unit. They are interconnected via a serial link.

The LICs are plugged into slots in the LIC Unit type. There are two types of LIC
Unit; LIC Unit Type 1 which houses LIC Type 1, 3, 4A and 4B, and LIC Unit
Type 2 which houses LIC Type 5 and 6.

A line adapter for the TSS is called Low-Speed Scanner (LLSS) because it supports
lower speed lines than one for the HPTSS. The LSS is connected to the CCU I/O
Bus. It can be installed on any Line Adapter position from 1 to 32.

The IBM 3745 can contain a maximum of 32 LSSs and 14 LIC Units. One LIC
Unit Type 1 is mandatory as the basic configuration. Consequently, a maximum of
13 optional LIC Units Type 1 or Type 2 can be installed. Each LIC Unit can
contain a maximum of 16 LICs. Each LIC can have up to four ports. Therefore, a
maximum of 896 lines, working in full duplex or half duplex operation and



(1) LIC Unit Type 1: LIC Types can be 1, 3, 4A or 4B.

synchronous or asynchronous mode, can be connected to the 3745. The maximum
speed is 256 Kbps for synchronous protocols and 19.2 Kbps for asynchronous lines.

LIC Unit Type 1

Scanner Unit (LSS)

" [T
L CSP E D LIL|IL{L} {L|L{L|L
I/0 Bus S h M IJI{I|I INTII|I)

U c|C|c|C c|cicic
| - - - |-
Lm -~ J I 1]

" [TT1
<— CSP E D L|L|L|L| [L|L|L|L
I/0 Bus S h M I{I(T(I I|I(I{I

U cl|c|c|c cic|c|c
| - - - |- X
Lo — - — = J | T[]
(2) LIC Unit Type 2: LIC Types can be 5 or 6.
LIC Unit Type 2
Scanner Unit (LSS)

- I
L] CSp E S LIL|IL|L| [L|L{L|L
- I/0 Bus S M I|I|I}I IfI|I|I

U cici|c|C C|CiCiC
X
|

- i I T I
<— CSP E S L|L|LIL] |L|{L|{LIL
I/0 Bus S M I{IfI|I IjI|I|I

U c|c|cicC c|c|C]C
X
CSP: Communication Scanner Processor
FES: Front End Scanner
DMUX: Double Multiplexer
SMUX: Single Multiplexer
Figure 21. Transmission Subsystem

2. Hardware

29



l
l
|
I
|
I

2.3.1.1 Communication Scanner

The scanner is basically a remapping of the IBM 3725 scanner. The scaﬁner
includes the Communication Scanner Processor (CSP) with a 128 Kbtyes memory,
an adapter to the I/O Bus, and a Front-End Scanner for Low-Speed Lines (FESL).

The scanner is a microprocessor-based communication scanner. The scanner
supports various line protocols and procedures, and provides character buffering and
cycle steal transfer into the main storage. Depending on the protocol and the
transmission speed, the scanner handles a various number of lines.

It supports the following protocols:
» SDLC
» BSC (EBCDIC and ASCII)
* Asynchronous protocol with 8/5, 9/7, 10/7, 10/8, and 11/8 bits

Three operating modes are provided with NCP and EP.

e A Normal mode: which optimizes the exchange of commands and control
information, and interrupts the CCU on a per buffer or block basis for SDLC,
BSC, and autocall.

* A Emulation mode: which emulates the operation of the IBM 270X Terminal
Control Unit, and interrupts the CCU for each character. It is used for
Start/Stop lines and optionally for BSC lines.

» A Burst mode: which transferred data in bursts of up to 4 bytes. It can be used
for Start/Stop lines to improve performance.

The FESL provides the interface between the CSP and the LICs. It serializes and
deserializes the characters exchanged between the CSP and LICs.

The scanners performs scanning only LICs with active lines so as ‘to increase
scanner efficiency (Selective Scanning). As compared to the IBM 3725, where every
installed LIC gets scanned, Selective Scanning automatically ignores LICs that have
no lines activated. LICs with X.21 lines are scanned even if all the lines are not
activated.

The scanners are initialized during the Initial Microcode Loadmg (IML). Any
Scanner can be selectively reinitialized.

2.3.1.2 LIC Unit Type 1

LIC Unit Type ! contains up to 16 LICs (LIC Type 1, 3, 4A or 4B), two Double
Multiplexers (DMUX), and one LIC Unit Type 1 power block. Each slot has four
addresses. The DMUX selects the individual the LIC interfaces. It can connect
either eight LICs to one scanner or two groups of four LICs to two different
scanners. ‘

2.3.1.3 LIC Unit Type 2
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LIC Unit Type 2 contains up to 16 LICs (LIC Type 5 or 6), two Single
Multiplexers (SMUX), and one LIC Unit Type 2 power block. Each slot has two
addresses. The SMUX selects the individual LIC interfaces. It can connect eight
LICs to one scanner. Either one SMUX or two SMUXs are connected to one
scanner.
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LIC Type 5 and 6 can be plugged anywhere inside a LIC Unit type 2. When a LIC
Type 6 is working at 56 Kbps, a single LIC Type 6 occupies four addresses.
Therefore, the next slot in the LIC Unit Type 2 must be empty.

2.3.1.4 Line Interface Coupler

The Line Interface Coupler (LIC) provides the functions necessary to interface the
various external facilities. LIC Type 1, 3, 4A and 4B provide remote and local
attachment modes. - In remote attachment mode, telecommunication lines are
usually terminated by Data Circuit-terminating Equipment (DCE) or modems. In
local attachment mode, terminals can be directly attached to the 3745 through LIC
cables. LIC Type 5 and 6 provide the functions of modem and DSU/CSU
respectively in addition to the ordinary LIC functions. LIC Type 5 combines the
LIC Type 1 functions and the functions of IBM 786X modem. LIC Type 6
combines LIC Type 3 functions and the functions of Limited Distance Modem
(LDM) or Data Service Unit (DSU)/Channel Service Unit (CSU). Unlike the
previous LIC types (Type 1, 3, 4A and 4B), LIC Type 5 and 6 are connected
directly to four-wire non-switched lines via an eight pins telephone (PTT) jack.
Both LICs have LPDA-2 support.

Any LICs and LIC cables can be plugged or unplugged when the 3745 is in
operation (LIC Hot Pluggability). LIC replacement, addition, or removal does not
disturb the line adapter or impair the network.

Six types of LIC are available for connecting variable line interfaces. The following
table describes the characteristics of each LIC.

LIC Type LIC Characteristics
No. of lines per LIC : &4
Line speed : Up to 19.2 Kbps
Supported Protocols : Asynchronous (Start/Stop) and
LIC 1 Synchronous (SDLC,BSC)
Supported Interfaces : EIA RS 232 or CCITT V.24
EIA RS 366 or CCITT V.25(Autocall)
CCITT X.21 bis
No. of LICs per Scanner : Up to 8
No. of lines per LIC : 1
Line speed : : Up to 256 Kbps
Supported Protocols : Synchronous (SDLC,BSC)
LIC 3 Supported Interfaces : CCITT V.35
No. of LICs per Scanner
All lines below 32 Kbps : 8
All lines between 32 and 64 Kbps 4
All lines between 64 and 128 Kbps : 2
All lines above 128 Kbps : 1
No. of lines per LIC : 4
Line speed : Up to 9.6 Kbps
LIC 4A Supported Protocols : Synchronous (SDLC)
Supported Interfaces : CCITT X.21
No. of LICs per Scanner : Up to 8

Figure 22. LIC Characteristics
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LIC Type LIC Characteristics

No. of lines per LIC : 1

Line speed : Up to 256 Kbps

, Supported Protocols : Synchronous (SDLC)
LIC 4B Supported Interfaces : CCITT X.21

No. of LICs per Scanner

All lines below 32 Kbps : 8
All lines between 32 and 64 Kbps 4
All lines between 64 and 128 Kbps : 2
All lines above 128 Kbps 1
No. of lines per LIC : 2
Line Speeds : 4.8/9.6/14.4 Kbps
Backup Speeds : 2.4,7.2/12.0 Kbps
LIC 5 Supported Protocols : Synchronous (SDLC,BSC)

Integrated Interface : EIA RS 232 or CCITT V.24
No. of LICs per Scanner : 16 '
LPDA Support : LPDA-2

Compatible Modems : IBM 5865, 5866, 7861 and 7868

No. of Lines per LIC : 1
Line Speed — DSU/CSU : 9.6/56 Kbps

Line Speed — LDM : 9.6/19.2/56 Kbps
Integrated Interface : CCITT V.24 and V.35
LIC 6 Supported Protocols : (SDLC/BSC)

No. of LICs per Scanner
All lines below 19.2 Kbps : 16

All lines at 56 Kbps : 8
LPDA Support : LPDA-2 _
Compatible Modems : IBM 5822 (010 and 018) and 5821

Note: LIC type 4 can be used either as LIC 4A or 4B.
LIC 4A or 4B is selected by the NCP definition.

Figure 23. LIC Characteristics (Cont.)

2.3.1.5 Internal Clock Function

All LICs contain an Internal Clock Function (ICF) which provides a transmit clock
for sending data and retrieves a receive clock from received data, when the modem
does not provide clocking. When the terminal is connected in direct attachment
mode, the ICF also provides the transmit and receive clock to the terminal. Various
clock speeds up to 245,760 bps are provided.

Clock values for all types of attachments that require internal clocking such as
asynchronous lines or direct attached terminals are specified via the control program.
A valid clock speed that a line can gain depends on its type of attachments and its
line protocol. Refer to Resource Definition Reference for further information.

2.3.2 High Performance Transmission Subsystem
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The High Performance Transmission Subsystem (HPTSS) provides a very high
speed line adapter for the IBM 3745. The HPTSS is intended to provide support
for very high speed links, such as T1 link in the US, CEPT link in Europe, and any
links working at a similar rate remotely or directly attached.

The HPTSS supports an SDLC, full duplex, non-switched line at line speed up to
2.048 megabits per second in a point-to-point configuration. In direct attachment



mode, the valid line speeds are 55,855, 245,760, 1,474,560 and 1,843,200 bits per
second. It supports unformatted channels only. That is to say, it provides no TDM
framing support, but a so-called “Clear Channel” support.

A line adapter for the HPTSS is called High-Speed Scanner (HSS) while one for the
TSS is called Low-Speed Scanner.

The HSS is composed of a Communication Scanner processor (CSP) and a
Front-End Scanner for High-Speed Lines (FESH).

Scanner Unit (HSS)

> High Speed Line

< CSP FESH (Either V.35 or X.21)
I/0 Bus > High Speed Line
(Either V.35 or X.21)
< * Only one line per HSS
DMA Bus can be active at a time

Figure 24. HPTSS Adapter

The CSP is the same as the regular scanners but it operates under a new microcode
load module. The CSP is connected to the CCU I/O Bus, which is used for NCP
communication with HPTSS. CSP commands and MOSS commands are exchanged
through the IO bus. Also, HPTSS IPL is performed via the IOC bus.

The HPTSS can be installed on the Line Adapter positions of 1 to 8 in the Base
Frame Adapter Board.

The FESH interconnects the scanner and the very high speed lines. It is connected
to the DMA Bus. This bus is used for data transfer between the line and main
storage, and parameter and status exchange between NCP and HPTSS microcode.

The FESH supports V.35 and X.21 interfaces to the DCE network adapter. It
provides two distinct ports, but only one can be activated at a time. The following
combinations can be chosen.

* One V.35 Interface

* One X.21 Interface

* Two V.35 Interfaces

* Two X.21 Interfaces

* Both V.35 and X.21 Interfaces
When both of the ports are attached to lines, the NCP selects the line by activating
one out of two lines. Interface selection, V.35 or X.21, is performed by the FESH.

Upon receipt of the line address activation, the FESH automatically recognizes the
interface installed on the selected port.

On each DMA Bus, up to four HSSs can be plugged in. Therefore, the IBM 3745
can contain a maximum of 8 HSSs. Each HSS can connect up to two lines, only
one being active at a time. Therefore, a maximum of 16 high speed lines can be
connected to the 3745, and a maximum of eight lines can work at a time.
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2.3.3 Token Ring Network Attachment Subsystem

The Token Ring Network Attachment Subsystem (TRSS) provides the capability of
attaching to the IBM Token-Ring network. The TRSS consists of up to four
Token-Ring Adapters (TRA). Each TRA is made of a Token-Ring Multiplexer
(TRM) and up to two Token-Ring Interface Couplers (TIC).

Token—Ring Adapter (TRA)

I/0 Bus

TIC > IBM Token—Ring LAN

TRM

TIC > IBM Token—Ring LAN

Figure 25. Token-Ring Adapter

34

3745-210/410

Each TIC can access one IBM Local Area Network (LAN). Therefore, the IBM
3745 can provides a maximum of 8 Token-Ring interfaces.

The TRA can be installed on the Line Adapter positions of 1, 2 and 5, 6 in the
Base Frame Adapter Board.

Two types of TRA are provided. TRA Type 1 supports attachment to the 4 Mbps
IBM Token-Ring Network using standard protocols. TRA Type 2 supports
attachment to the 4 Mbps or 16 Mbps IBM Token-Ring Network using standard
protocols. Both TRA can coexist in the 3745 configuration.

TRA Type 2 provides the following additional supports:
» Software ring speed selection per port

» Use of larger frame size up to 4 Kbytes at 4 Mbps and up to 16 Kbytes at 16
Mbps

» Early Token Release option at 16 Mbps
* Mixture of INN and BNN traffic on the same TRA Type 2 ports

Each TRA operates under the NCP Token-Ring Interface (NTRI) program. Each
physical connection to the Token-Ring network appears to VTAM as a full-duplex,
non-switched, point-to-point line. A BNN logical line appears to VIAM as
connected a switched, half-duplex, point-to-point line allowing a customer to
predefine the system, that is, to add new terminals without having to re-generate a
new NCP load module. An INN logical line is defined as a leased, half-duples,
point-to-point line instead.



2.4 Maintenance and Operator Subsystem

The Maintenance and Operator Subsystem (MOSS) is the service processor of the
3745, based on a microprocessor with a one megabyte storage, a diskette drive, a
45-megabite hard disk, a power control, a control panel, and a console adapter.

The MOSS logic and all the MOSS components are powered by the MOSS power
block so that they can be repaired without interrupting system operations.

The MOSS functions are further improved to provide the high availability,
serviceability and usability. Some of the basic functions are similar to the 3725
MOSS. Many advanced functions are provided for problem isolation,
determination, and maintenance. '

The MOSS operator functions are achieved through the control panel or the
operator consoles. Access to the MOSS functions through the console is
password-controlled. Also, the 3745 can be connected to the IBM RETAIN
database through the Remote Support Facility (RSF).

2.41 MOSS Microprocessor
The MOSS Microprocessor operates independently of the main system. The
microcode is shipped on five diskettes and loaded from them onto the hard disk.
The microcode is automatically loaded from disk into the MOSS' storage during
Initial Microcode Loading (IML).

The MOSS communicates with both CCUs and controls the switching of the 10C
buses and DMA bus from one CCU to the other. The Channel Adapters can be
enabled or disabled through the MOSS. '

2.4.2 MOSS Diskette and Hard Disk
The diskette drive with removable diskettes and disk drive with one fixed disk are
connected to the MOSS microprocessor through the integrated disk adapter. The
capacity of the diskette is 1.2 megabytes and the disc capacity is 45 megabytes, with
both media formatted to 512 bytes/sector.

The diskettes contain the MOSS microcode, MOSS files, and diagnostic programs.
At installation time, the diskettes are copied onto the disk and thereafter used for
backup purposes. If the disk fails, IML can be performed from the diskette. Note
that it is the customer’s responsibility to perform backup and recovery of the files
on the disk.
The items listed below are the contents of the hard disk.

* MOSS microcode

» Scanner microcode for TSS and HPTSS

» Diagnostic programs

» Box Event Record file (BER)

* Logon password table

. Configuration data file (CDF)

 Line interface display (LID)
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* Maintenance level table (MLT)
* IPL port table
* Microcode fix file (MCF)
* Port swapping status
Also, up to two NCP load modules and one NCP dump per CCU can be saved on

the disk. This facility improves the availability of the 3745, allowing fast backup
operations in case of CCU, storage, or program failure.

2.4.3 Operator Console

Three type of operator consoles can be attached to the 3745.
* A local console
« A remote console or a alternate console
* A Remote Support Facility (RSF)

A local console and a alternate console can be shared between several controllers by
using the IBM 7427 Console Switching Unit. :

2.4.31 Local Console

The local console is mandatory to install and maintain the 3745. It is directly
attached to the 3745 base frame at a maximum distance of 7 meters (23 feet), and
communicates with the MOSS in block mode at 2400 bps.
The local console may be one of the following terminals:

* IBM 3151 Display Station running in native or 3101 emulation mode

« IBM 3161 Display Station running in 3101 emulation mode

* IBM 3163 Display Station running in 3101 emulation mode

« IBM PC PS/2 with OS/2 Extended Edition

» IBM 3727 Display Station

* A terminal which is compatible with CCITT V.24 and provides equivalent
functions.

2.4.3.2 Remote Console
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The remote console is an optional console, which is attached to the MOSS over the
public switched network via a modem, and communicates with the 3745 in block
mode at 1200 bps.

The remote console may be one of the following terminals:

» IBM 3151 Display Station running in native or 3101 emulation mode

IBM 3161 Display Station running in 3101 emulation mode

» IBM 3163 Display Station running in 3101 emulation mode

IBM PC PS§/2 with OS/2 Extended Edition

IBM PC 5150, 5160, 5155, and 5170.running in 3101 emulation mode

» A terminal which is compatible with CCITT V.22 and provides equivalent
functions. ‘
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2.4.3.3 Alternate Console
Instead of a remote conscle, an alternate console can be attached at the same port,
also as an optional console. These attachments are mutually exclusive. The
alternate console is directly attached to the 3745 at a maximum distance of 150
meters (492 feet), and communicates with the MOSS in block mode at 2400 bps.

The alternate console may be one of the following terminals:
o IBM 3151 Display Station running in native or 3101 emulation mode
« IBM 3161 Display Station running in 3101 emulation mode
 IBM 3163 Display Station running in 3101 emulation mode
* [BM PC PS/2 with OS/2 Extended Edition
« IBM 3727 Display Station

* A terminal which is compatible with CCITT V.24 and provides equivalent
functions.

2.43.4 Shared Console
In multiple-controller installations, it is possible to share one console between
several 3745s or other controllers. In this case, the IBM 7427 Console Switching
Unit (RPQ) can be used to share a single local console or a single alternate console.

* A maximum of four 3745s and/or other controllers can .share a local console. In
this case, the shared console must be at a maximum distance of 8 meters (26
feet) from any 3745.

e A maximum of six 3745s and/or other controllers can share an alternate
console.

2.4.3.5 Remote Support Facility ,
The Remote Support Facility (RSF) provides IBM maintenance assistance when
required. Use of RSF improves the availability of the 3745 by reducing the total
time necessary to analyze a hardware failure and identify a likely failing component.

The RSF is attached to the MOSS over the public switched network via a modem.
For US, Canada, and Japan, the RSF communicates with the 3745 in full-duplex
mode, with BSC protocol at 2400 bps, with external clocking. For the other
countries, the RSF operates in half-duplex mode, with asynchronous protocol at
1200 bps, with internal clocking.
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2.4.4 Control Panel
The control panel can be used to perform some of the MOSS functions, if
necessary. The control panel consists of:

* A ten-digit alphanumeric display
* A key pad with 7 keys

* An Unit Emergency switch

» An AC power-on green lamp.

*'* w* *I*l*r*l*l*[* Function Power On On
1 o1t .1 1 1 0 0 0
L Power Control Reset
MOSS MSG 0
MOSS INOP - Service Power Off
All CA Disable 0 0
Console in Use Valid Option
1-Remote/Alternate| O
2—-RSF Exit
3—Local 0
Power Control
1-Host
2—-Network
3—Local
Service
0—Normal Unit Emergency
1-Maintenance 1 )
2—Maintenance 1
3—-Maintenance 1
Status Code

Function
0—General IPL
1-M0OSS IML
2-MOSS Dump
3—Request Local Console
4—Force Local Console
5—-Panel Test
6—Remote Console Link Test
7-RSF Console Link Test
8—Local Console Link Test
9—Load from Diskette
A—-Loop on MOSS Diagnostics
B—MOSS Power Off
C—Power Bus Test

Figure 26. MOSS Control Panel

38  3745-210/410



2.4.5 MOSS Functions
The MOSS provides many functions, some of which are similar to those provided
by the IBM 3725 MOSS. Most of the functions are new or improved ones.

The MOSS functions equivalent to the 3725 MOSS functions include:

Controller initialization and IPL/IML services for the CCU(s), MOSS, and
Scanners triggered from the Control Panel, the console, or from a host

Recording of controller component errors (BER) with notification to the host
(ALERT) and to the operator console (ALARM)

Permanent display of the machine status on the operator console

Console driven functions for hardware, microcode, and control program
servicing, and for problem determination

Machine data file recording and display
Controller diagnostics execution environment
Machine file and microcode dumps transfer to host

CNM support for maintenance data requests.

The improved MOSS functions include:

Control of configuration and operating modes:

— Single : one CCU installed

—  Twin-in-Dual : two CCU installed and both active

— Twin-in-Backup : two CCU installed and both active with backup
capability

— Twin-in-Standby : two CCU installed with one active and one in
standby

Control of switching operations:
— Activation of standby CCU in Twin-in-Standby configuration

— Activation of backup and switchback operations in Twin-in-Backup
configuration

Service functions for TSS, HPTSS, TRSS, and CA
Scanner Interface Trace (SIT)

Standalone IPL/DUMP from/to disk (up to two load module and one dump
per CCU)

Transfer of control program dump from disk to host
Generic ALERT support

Scanner multiple load modules support

Automatic scanner Re-IML

Concurrent diagnostics

Channel Adapter Concurrent Maintenance (CACM)
Time and date management

Scheduled Power On
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* Channel Adapter control and status display from console

e Automatic BER analysis

» Power service

 Tracking of machine availability
-« Remote console attachment

+ Remote Support Facility
In the twin configuration, the MOSS provides its system functions to both CCUs
and the attached adapters simultaneously. These functions include:

¢ Controller IPL and bus switching functions

» Box Event Recording and ALERT/ALARM generation

« Communication with CNM products
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2.5 Power Subsystem

The 3745 powering subsystem is distributed over each function in order to improve
availability. The distributed power supply design enables concurrent maintenance of
failed components without impairing operation of the rest of the system.

Power blocks are provided as follows:

One power block per CCU

One power block for the MOSS

One power block per pair of Channel Adapters
One power block per pair of Line Adapters
One power block per LIC Unit.

All these power blocks are attached to a microprocessor which performs the control
functions:

General power on/off

Individual power on/off

Automatic restart in case of AC transient failure
Power fault reporting and monitoring

TCM temperature monitoring

Scheduled power on.

The power subsystem communicates with the MOSS, providing power control
capability through the local, alternate or remote console.

The 3745 has just one prime power, but it has been 