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Abstract

This Technical Bulletin contains information pertinent to the IBM 3090 family of
processors. It is intended for IBM and Customer personnel who have planning
responsibilities for the installation of any of these processors.

The overall design of this document is to provide information about each of the
processors and the operating systems and major products that support these
processors.

This document is structured into seven major chapters: Family Comparisons,
Logical Components, Software Considerations, Installation Topics, Partitioning
Topics, Virtual Storage Considerations and Bibliography.

A brief description of each chapter follows:

1.

Family Comparisons - This chapter contains a single page on each of the
processors in the IBM 3090 family listing the standard and optional features
of each. Also included are comparison summaries of the various models.

Logical Components - This chapter focuses on the logical components of the
IBM 3090 processor family. A description of each of these components and
how they are implemented in each member of the IBM 3090 processor family
is provided. The unique implementations include: uniprocessor (120E, 150,
150E, 180, 180E), two-way (dyadic) processor (200, 200E), three-way (triadic)
processor (300E), four-way processor (400, 400E), and six-way processor
(600E).

Software Considerations - This chapter contains an overview of the sup-
porting software for the 3090 family. It describes the changes incorporated
into MVS/XA 2.1.3, MVS/XA 2.1.7, MVS/XA 22.0, MVS/370 1.3.5,
VM/XA Systems Facility, VM/High Performance Option, VM/XA System
Product, and the major supporting products (JES, EREP, IOCP, and RMF).

Installation Topics - This chapter focuses on the major installation consider-
ations that are pertinent to all models of the IBM 3090 family.

Partitioning Topics - This chapter contains considerations that are primarily
applicable to the “partitionable” processors in the 3090 family. These are the
Models 400, 400E, and 600E.

Virtual Storage Assessment - This chapter provides considerations for the use
of virtual storage, why it is important not to run out, some recommendations
for the current use of virtual storage, a list of IBM products that provide
Virtual Storage Constraint Relief (VSCR), and the highlights of the amount
of relief expected from some of these products.

Bibliography - This chapter contains a bibliography for the 3090 family of
processors. There is a description of each document that should assist the
reader in choosing which documents should be used for specific points of ref-
erence.

Abstract il
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Preface

The primary intent of this document is to serve as a composite source of plan-
ning and installation reference material for IBM 3090 Processors. The document
does not obsolete previously available Systems Center technical bulletins on 3090
processors. Information contained in this document consists of original material
and material obtained from other sources, including technical bulletins, flashes,
and standard IBM publications.

The approach taken by the authors in the preparation of this document was to
provide a handy reference for 3090 processor planning and installation informa-
tion that would suffice for most situations. If additional detail on a particular
topic is required, then existing Systems Center technical bulletins and standard
IBM publications should be used. A list of such documents is provided in
Chapter 7, Bibliography.

Preface V
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Summary of Amendments

This edition contains additional information, since the April 1987 version, about
the IBM 3090 family of processors. These additions fall into the following
categories:

New 3090 Models and features:

— 3090 Model 120E

— Additional Expanded Storage on Models 200E, 300E, 400E, and 600E

— 4.5Mb/sec Block Channel Support for all 3090 models

— The Multiple High Performance Guests Support Feature on all E-models

New Software Support:

— VM/SP System Product Releases 1 and 2
— MVS/SP 2.2.0 VIO support for Expanded Storage
— IOCP support for additional channels and 4.5Mb/sec channel support

SEC 223630 Contents:

— Function and Features
— Operational Enhancements and Changes

Miscellanous changes:

— HSA Expansion

— Increased Extended SQA Requirements

— Setting Machine Check Thresholds for Storage Errors

— Procedures for attaching 3480 to Processor Controller (PCE)
— Steps required to enable 4.5Mb/sec channel support

— Partitioning the 3090 with an MSS attached

Additions to the Bibliography:
— Technical Bulletins
— Operations Guides

— Recovery Guides
— Educational Offerings

Summary of Amendments vii
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Chapter 1. IBM 3090 Family Comparisons

Model 150

Uniprocessor
Standard Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

Optional Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

16
32

[e>Ren]

Miscellaneous Hardware Information

CP ID’s

Cycle time
Version code
Installation Time
Upgradeable to:

Model 180 (as available)

Model 180E

System Control Program Support

MVS/XA
MVS/370

VM/XA Systems Facility
VM/XA System Product
VM/SP HPO

EREP
System Requirements

3090 Processor Unit

3092 Processor Controller
3097 PCDU

3089 Model 3

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

1

18.5ns

05

14 system hours (approx.)

6 system hours (approx.)
9 system hours (approx.)

22,217,213
1.3.5

R2, R1
R1, R2
5.0,4.2, 3.6

3.3, 3.2, 3.1 (w/feature 3)

1 (150)

1 (Model 1)

1 (Model 1 or 2)

1

2 (w/String Switch feature #8150)
2

1 (w/Auto-call Unit feature #5801)
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Model 180

Uniprocessor

Standard Features
Channels 16
Central Storage (MB) 32
Expanded Storage (MB) 0
Vector Features 0

Optional Features
Channels 8,16
Central Storage (MB) 32

Expanded Storage (MB) 64,128,192,256
Vector Features 1

Miscellaneous Hardware Information

CP ID’s 1

Cycle time 18.5ns

Version code 10

Installation Time 14 system hours (approx.)

Upgradeable to:
Model 200 (as available) 8 system hours (approx.)
Model 200E 13 system hours (approx.)

System Control Program Support

MVS/XA 22,217,213
MVS/370 1.3.5

VM/XA Systems Facility R2, R1

VM/XA System Product R1, R2

VM/SP HPO 5.0,4.2, 3.6

EREP 3.3, 3.2, 3.1 (w/feature 3)

System Requirements

3090 Processor Unit 1 (180)

3092 Processor Controller 1 (Model 1)

3097 PCDU 1 (Model 1 or 2)

3089 Model 3 1 (see note below)

3370-A02 Direct Access 2 (w/String Switch feature #8150)
3180 Model 145 Display 2

3864 Model 2 Modem 1 (w/Auto-call Unit feature #5801)

Note: Requires 2 3089s if Vector Facility and greater than 128MB of expanded storage
are installed.
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Model 200

Two-way (Dyadic) Processor
Standard Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

Optional Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

CP ID’s
Cycle time
Version code
Installation Time
Upgradeable to:
Model 400 (as available)
Model 300E
Model 400E

System Control Program Support

MVS/XA
MVS/370

VM/XA Systems Facility
VM/XA System Product
VM/SP HPO

EREP
System Requirements

3090 Processor Unit

3092 Processor Controller
3097 PCDU

3089 Model 3

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

°oRy

8,16

0
64,128,192,256
1

b

Miscellaneous Hardware Information

14 system hours (approx.)
20 system hours (approx.)

14 system hours (approx.)
22 system hours (approx.)

22,217,213
1.3.5

R2, Rl
R1, R2
5.0,42,3.6

3.3, 3.2, 3.1 (w/feature 3)

1 (200)

1 (Model 1)

1 (Model 1 or 2)

2

2 (w/String Switch feature #8150)
2

1 (v_v/Auto-call Unit feature #5801)
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Model 400

Four-way Processor
Standard Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

Optional Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

CP ID’s

Cycle time

Version code

Installation Time

Upgradeable to:
Model 600E

System Control Program Support

MVS/XA
MVS/370

VM/XA Systems Facility
VM/XA System Product
VM/SP HPO

EREP

System Requirements

3090 Processor Unit

3092 Processor Controller
3097 PCDU

3089 Model 3

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

Partitionable

16,32

0
128,256,384,512
1,2,3,4

Miscellaneous Hardware Information

1,2,3,4

18.5ns

40

17 system hours (approx.)

24 system hours (approx.)

2.2(SI/PP modes), 2.1.7(SI/PP modes), 2.1.3(PP mode)
1.3.5(PP mode)

R2(SI/PP modes), R1(PP mode)
RI1(SI/PP mode), R2(SI/PP modes)
5.0(PP mode), 4.2(PP mode), 3.6(PP mode)

3.3, 3.2, 3.1 (w/feature 3)

1 (400)

1 (Model 2)

2 (Model 1 or 2)

4

2 (w/String Switch feature #8150)
3

2 (w/Auto-call Unit feature #5801)
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| Model 120E

Uniprocessor

Standard Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

| | Optional Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

16
32

(=N}

,128

-—-gooo

| | Miscellaneous Hardware Information

CP ID’s

Cycle time

Version code

Installation Time

Upgradeable to:
Model 150E

| | System Control Program Support

MVS/XA
MVS/370

VM/XA Systems Facility
VM/XA System Product
VM/SP HPO

EREP
| | System Requirements

3090 Processor Unit

3092 Processor Controller
3097 PCDU

3089 Model 3

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

1

18.5ns

03

11 system hours (approx.)

16 system hours (approx.)

22,217,213
1.3.5

R2, R1
R1, R2
5.0,4.2,

33,32

1 (120E)

1 (Model 3)

1 (Model 1 or 2)

1

1 (w/o String Switch feature #8150)
2

1 (w/Auto-call Unit feature #5801)
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Model 150E

Uniprocessor
Standard Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

Optional Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

CPID

Cycle time

Version code

Installation Time

Upgradeable to:
Model 180E

System Control Program Support

MVS/XA
MVS/370

VM/XA Systems Facility
VM/XA System Product
VM/SP HPO

EREP
System Requirements

3090 Processor Unit

3092 Processor Controller
3097 PCDU

3089 Model 3

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

16
32

(=]

8

32
64,128
1

Miscellaneous Hardware Information

1
17.75ns (see note)
06 (see note)
11 system hours (approx.)

9 system hours (approx.)

22,217,213
1.3.5

R2, R1
R1, R2
5.0,4.2

33,32

1 (150E)

1 (Model 1)

1 (Model 1 or 2)
1

2 (w/String Switch feature #8150)
2
1 (w/Auto-call Unit feature #5801)

Note: Effective upon completion of step 2 modification for two-step install systems.
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Model 180E

Uniprocessor
Standard Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

Optional Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

CP ID

Cycle time

Version code

Installation Time

Upgradeable to:
Model 200E

System Control Program Support

MVS/XA
MVS/370

VM/XA Systems Facility
VM/XA System Product
VM/SP HPO

EREP
System Requirements

3090 Processor Unit

3092 Processor Controller
3097 PCDU '
3089 Model 3

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

installed.

16
32

o O

8,16

32
64,128,192,256
1

Miscellaneous Hardware Information

1

17.2ns (see note 1)

11 (see note 1)

11 system hours (approx.)

9 system hours (approx.)

22,217,213
1.3.5

R2, R1
RI1, R2
5.0,4.2

33,32

1 (180E)

1 (Model 1)

1 (Model 1 or 2)

1 (see note 2)

2 (w/String Switch feature #8150)

[\S]

1 (w/Auto-call Unit feature #5801)

Note 1: Effective upon completion of step 2 modification for two-step install systems.

Note 2: Requires 2 3089s if Vector Facility and greater than 128MB of expanded storage are
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Model 200E

Two-way (Dyadic) Processor

Standard Features
Channels 32
Central Storage (MB) 64
Expanded Storage (MB) 0
Vector Features 0
Optional Features
Channels 8,16,32
Central Storage (MB) 64
Expanded Storage (MB) 64,128,192,256,512,1024
Vector Features 1,2

Miscellaneous Hardware Information

CP ID’s 1,2
Cycle time 17.2ns (see note)
Version code 21 (see note)
Installation Time 12 system hours (approx.)
Upgradeable to:
Model 300E 11 system hours (approx.)
Model 400E 18 system hours (approx.)

System Control Program Support

MVS/XA 22,217,213
MVS/370 1.3.5

VM/XA Systems Facility R2, R1
VM/XA System Product R1, R2
VM/SP HPO 5.0,4.2
EREP 33,32

System Requirements

3090 Processor Unit 1 (200E)

3092 Processor Controller 1 (Model 1)

3097 PCDU 1 (Model 1 or 2)

3089 Model 3 2

3370-A02 Direct Access 2 (w/String Switch feature #8150)
3180 Model 145 Display 2

3864 Model 2 Modem 1 (w/Auto-call Unit feature #5801)

Note: Effective upon completion of step 2 modification for two-step install systems.
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Model 300E

Three-way Processor
Standard Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

Optional Features

Channels

Central Storage (VIB)
Expanded Storage (MB)
Vector Features

CP ID’s

Cycle time

Version code

Installation Time

Upgradeable to:
Model 600E

System Control Program Support
MVS/XA

VM/XA Systems Facility
VM/XA System Product

EREP
System Requirements

3090 Processor Unit

3092 Processor Controller
3097 PCDU

3089 Model 3

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

=°i

8,16,32

RN

,128,192,256,512,1024
bl ‘)3

[e—

Miscellaneous Hardware Information

0,1,2

17.2ns

31

12 system hours (approx.)

18 system hours (approx.)

22,217

R2
R1, R2

33,32

1 (300E)

1 (Model 1)

1 (Model 1 or 2)

2

2 (w/String Switch feature #8150)
2

1 (w/Auto-call Unit feature #5801)
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Model 400E

Four-way Processor
Standard Features

Channels
Central Storage (MB)

Vector Features
Optional Features

Channels
Central Storage (MB)

Vector Features

CP ID’s

Cycle time

Version code

Installation Time

Upgradeable to:
Model 600E

MVS/XA
MVS/370

VM/SP HPO
EREP

System Requirements
3090 Processor Unit

3097 PCDU
3089 Model 3

Expanded Storage (MB)

Expanded Storage (MB)

System Control Program Support

VM/XA Systems Facility
VM/XA System Product

3092 Processor Controller

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

Partitionable

16,32,64

128
128,256,384,512,1024,2048
1,2,3,4

Miscellaneous Hardware Information

1,2,3,4
17.2ns (see note)
41 (see note)

14 system hours (approx.)

16 system hours (approx.)

2.2(SI/PP modes), 2.1.7(SI/PP modes), 2.1.3(PP mode)
1.3.5(PP mode)

R2(SI/PP modes), R1(PP mode)
R 1(SI/PP modes), R2(SI/PP modes)
5.0(PP mode), 4.2(PP mode)

33,32

1 (400E)
1 (Model 2)
2 (Model 1 or 2)

4

2 (w/String Switch feature #8150)
3

2 (w/Auto-call Unit feature #5801)

Note: Effective upon completion of step 2 modification for two-step install systems.
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Model 600E

Six-way Processor
Standard Features

Channels

Central Storage (MB)
Expanded Storage (MB)
Vector Features

Optional Features

Channels

Central Storage (MB)

| Expanded Storage (MB)
Vector Features

CP ID’s

Cycle time
Version code
Installation Time

System Control Program Support
MVS/XA

VM/XA Systems Facility
VM/XA System Product

EREP
System Requirements

3090 Processor Unit

3092 Processor Controller
3097 PCDU

3089 Model 3

3370-A02 Direct Access
3180 Model 145 Display
3864 Model 2 Modem

Partitionable

16,32,64

128
128,256,384,512,1024,2048 -
1,2,3,4,5,6

Miscellaneous Hardware Information

0,1,2,34,5

17.2ns

61

17 system hours (approx.)

2.2(SI/PP modes), 2.1.7(SI/PP modes)

R2(SI/PP modes)
R1(SI/PP modes), R2(SI/PP modes)

33,32

1 (600E)

1 (Model 2)

2 (Model 1 or 2)

4

2 (w/String Switch feature #8150)
3

2 (w/Auto-call Unit feature #5801)

oL

Chapter 1. Family
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Comparison Summaries

This section provides comparison summaries from the information provided in
the preceding charts on the various models of the IBM 3090 processor family.

Central Central Expanded Vector
Model Processors | Storage Storage Channels Facilities
150 1 32-64 0 16-24 Oorl
180 1 32-64 0-256 16-32 Oor1l
200 2 64 0-256 32-48 Oto 2
400 4 128 0-512 64-96 Oto 4
120E 1 32 0-128 16-24 Oorl
150E 1 32-64 0-128 16-24 Oorl
180E 1 32-64 0-256 16-32 Oor1l
200E 2 64-128 0-1024 32-64 O0to 2
300E 3 64-128 0-1024 32-64 0to3
400E 4 128-256 0-2048 64-128 0to 4
600E 6 128-256 0-2048 64-128 0to 6
Figure 1. Standard and Optional Features
Version Storage Cycle Install
Model CP IDs Code Increment Time Time
150 1 05 2 Mb 18.5ns 14 hrs
180 1 10 2 Mb 18.5ns 14 hrs
200 1,2 20 2 Mb 18.5ns 14 hrs
400 1,2,3,4 40 2 Mb 18.5ns 17 hrs
120E 1 03 2 Mb 18.5ns 11 hrs
150E 1 06 2 Mb 17.75ns 11 hrs
180E 1 11 4 Mb 17.2ns 11 hrs
200E 1,2 21 4 Mb 17.2ns 12 hrs
300E 0,1,2 31 4 Mb 17.2ns 12 hrs
400E 1,2,3,4 41 4 Mb 17.2ns 14 hrs
600E 0,1,2,3,4,5 61 4 Mb 17.2ns 17 hrs

Figure 2. Miscellaneous Hardware Information

Modes of Operation: System control programming support is dependent on the
mode in which the IBM 3090 Processor Complex is operating. For example,
IBM 3090 Processor Complex Models 400, 400E, and 600E in Single Image
mode, only operate in 370-XA mode and require a 370-XA mode system control
program. When a IBM 3090 Model 400 or 400E is partitioned, it may be initial-
ized in S/370 mode or in 370-XA mode and requires the approprate system
control program support for that mode. Figure 3 on page 13 defines the pos-
sible modes of operation in which each of the IBM 3090 models can be run.
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Model SI/PP S$/370 370/XA Notes

150 N/A Y Y

180 N/A Y Y

200 N/A Y Y

400 SI N Y

400 PP Y Y Each side in either mode
120E N/A Y Y

150E N/A Y Y

180E N/A Y Y

200E N/A Y Y

300E N/A N Y 3-way requires 370-XA
400E SI N Y

400E PP Y Y Each side in either mode
600E SI N Y 6-way requires 370-XA
600E PP N Y 3-way requires 370-XA

Figure 3. Modes of Operation

Single Image Mode

MVS/SP. 2.2.0 and 2.1.7 provide support for all Models of the 3090 in both
single image and partitioned modes of operation, Vector Facility options, and
expanded storage. Full single image reconfiguration support is provided.

VM/XA SF Release 2 provides support for all Models of the 3090 in both
single image and partitioned modes of operation and for Vector Facility
options. It does not use expanded storage for its own use, but allows it to be
dedicated to a V=V or V=R guest. With an SPE (VM28091), VM/XA SF
Release 2 allows expanded storage to be dedicated to a single guest or
VM/XA SF R2, or partitioned between guests and VM/XA SF R2. Full
single image dynamic reconfiguration support is not provided.

VM/XA SP Releases 1 and 2 provide support for all Models of the 3090 in
both single image and partitioned modes of operation and for Vector Facility
options. They allow expanded storage to be dedicated to a single guest or
VM/XA SP, or partitioned between guests and VM/XA SP. Full single
image dynamic reconfiguration support is not provided. Planned availability
of VM/XA SP Release 1 is March, 1988 (Release 2 is 1Q89).

Partitioned Mode

[ ]

MVS/SP 2.1.3 provides only partitioned mode support for Models 400 and
400E. With the Vector Facility Enhancement (VFE) installed, the Vector
Facility options are supported. Expanded storage is also supported.

MVS/SP 1.3.5 provides only partitioned mode support for Models 400 and
400E. Provides support for a maximum of 16 channels per channel set, and
does not support expanded storage or Vector Facility options.

VM/XA SF Release 1 provides only partitioned mode support for Models
400 and 400E and does not support the Vector Facility. It does not use
expanded storage, but allows it to be dedicated to a V=V or V=R guest.

VM/SP HPO Releases 4.2 and 5.0 provide only partitioned mode support for
Models 400 and 400E, and support expanded storage as a high speed paging
device. The maximum number of channels per channel set is 32. Vector
Facility options are supported by HPO Releases 4.2 and 5.0.

Chapter 1. Family 13



MVS/XA MVS/370
Model 2.13 2.1.7 2.2 135
150 Y Y Y Y
180 Y Y Y Y
200 Y Y Y Y
400 Y(P) Y(S/P) | Y(S/P) Y(P)
120E Y Y Y Y
150E Y Y Y Y
180E Y Y Y Y
200E Y Y Y Y
300E N Y Y N
400E Y(P) Y(S/P) Y(S/P) Y(P)
600E N Y(S/P) Y(S/P) N
VM/XA SF VM/XA SP VM/SP HPO
Model R1 R2 R1 R2 4.2 5.0
150 Y Y Y Y Y Y
180 Y Y Y Y Y Y
200 Y Y Y Y Y Y
400 Y(P) Y(S/P) | Y(S/P) Y(S/P) Y(P) Y(P)
120E Y Y Y Y Y Y
150E Y Y Y Y Y Y
180E Y Y Y Y Y Y
200E Y Y Y Y Y Y
300E N Y Y Y N N
400E Y(P) Y(S/P) | Y(S/P) Y(S/P) Y(P) Y(P)
600E N Y(S/P) | Y(S/P) Y(S/P) N N
Y = Supported S = Single Image Mode
N = Not Supported P = Partitioned Mode

Figure 4. System Control Program Support

MVS/SP 2.1.7 and MVS/SP 2.2.0 recommended service for E-Models. Be sure
to contact the IBM Support Center for the latest service levels:

0YO01085 - RSM Page movement above/below 16Mb
0Y02659 - GRS Performance

0Y03215 - Reconfiguration

0Y03324 - SRM Constants
"0Y03325 - SRM Constants

0Y06003 - SRM Constants (added 120E)

0Y03621 - RSM Real Storage larger than 128Mb
0Y03623 - SRM Real Storage larger than 128Mb
0Y03626 - SPVR CTL Real Storage larger than 128Mb
0Z97887 - MCH Correctable storage key errors
0797930 - DFP Subchannel Logout Handling
0797996 - 10S Subchannel Logout Handling
0797999 - 10S Subchannel Logout Handling

® 6 & & &0 & ¢ 0 0o 0o 0 o o

MVS/SP 2.1.3 recommended Aservice for E-Models. Be sure to contact the IBM
Support Center for the latest service levels:

0Y01085 - RSM Page movement above/below 16Mb
0Y03325 - SRM Constants

0Y06003 - SRM Constants (added 120E)

0Z97887 - MCH Correctable storage key errors
0Z97930 - DFP Subchannel Logout Handling
0Z97996 - 10S Subchannel Logout Handling
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e (0797999 - I0S Subchannel Logout Handling
0Z97978 - Reconfiguration
e 0Z97979 - IPL

MVS/SP 1.3.5 recommended service for E-Models is QY03325 / OY06003
(120E) SRM constants.

The current version of IOCP (MVS, VM, Standalone) supports the E-Models.

APAR 0Y03274 (available 4Q87) provides IOCP support for:

e 4.5Mb/Sec operation in data streaming mode on all block multiplexer chan-

nels on all 3090 models
® 64 Channel capability on models 200E and 300E (CHPIDs 30-3F)

e 128 Channel capability on models 400E and 600E (CHPIDs 30-3F and

70-7F)
3092 DASD 3097 3089-3 | 3180-145 | Modem
Model | Model | 3370-A02 Qty Oty Oty | 3864-2
150 1 2 1 1 2-5 1
180 1 2 1 1 or 2! 2-5 1
200 1 2 1 2 2-5 1
400 2 2 2 4 3-6 2
120E 3 1 1 1 2-5 1
150E 1 2 1 1 2-5 1
180E 1 2 1 1 or 2! 2-5 1
200E 1 2 1 2 2-5 1
300E 1 2 1 2 2-5 1
400E 2 2 2 4 3-6 2
600E 2 2 2 4 3-6 2
Figure 5. System Requirements
18
18
A l
1206 1 150E —2—| 1808 [—2—| 200 ¥ 300€ 400€ 18— 600E
9 13 14 2 24,
150 180 200 400

Figure 6. Model Upgrade Paths (Approximate time in system hours)

Model upgrade times are expressed in system hours and assume that any prereq-
uisite Engineering Changes (ECs) are previously installed.

1 Requires 2 3089s if Vector Facility and greater than 128MB of expanded storage
are installed.
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Figure 7. Frame layout of Full Featured Processor Unit Model 400E/600E.

Models Minimum Frames Required
150/180/200 01-02-03-09

120E/150E/180E/200E| 01-02-03-09

300E 01-02-03-09-05

400/400E 01-02-03-09 and 11-12-13-19

600E 01-02-03-09-05 and 11-12-13-19-15

Figure 8. Minimum Required Frames

Models Options Additional Frame(s)

120E Vector Facility 05

150E Vector Facility 05

180/180E Vector Facility 05

200/200E Vector Facility 05

400/400E Vector Facility 05 and/or 15

200E 3rd Channel Group (64 Max) | 05 and 29

300E 3rd Channel Group (64 Max) | 29

400E 3rd Channel Group (128 Max) | 05, 29, 15 and 39

600E 3rd Channel Group (128 Max) | 29 and 39

200/200E 200(E) to 300E MES 05 (FC 7330 on 200(E))

400/400E 400(E) to 600E MES 05 (FC 7330 on 400(E)) and
15 (FC 7331 on 400(E))

Figure 9. Options Requiring Additional Frames




Notice that the expansion frames, 05 and/or 15, are required for:

1. Model upgrades resulting in 300E or 600E models. The third processor (CP)
per side is located in the expansion frame(s).

2. Vector Facility options are located in the expansion frame(s).

3. Any 3090 E-model having the third Channel Group option. The additional
frames, 29 and/or 39, attach to the expansion frame(s).

The expansion frames are standard components for the Models 300E and 600E
and are included with orders for full model installs. Model upgrades (MESs)
resulting in Model 300E or 600E must have the appropriate expansion frame fea-
tures ordered for installation on the model being upgraded (200, 200E, 400, 400E)
if these frames are not already installed to support Vector Facilities and/or third
Channel Groups.
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Chapter 2. IBM 3090 Logical Componerits

Central Processors

This chapter focuses on the logical components of the IBM 3090 processor
family. A description of each of these components and their relationship with
other components is included. These are the building blocks used for each of the
unique implementations of the IBM 3090 processor family. The unique imple-
mentations include: uniprocessor (120E, 150, 150E, 180, 180E), two-way (dyadic)
processor (200, 200E), three-way (triadic) processor (300E), four-way processor
(400, 400E), and six-way processor (600E).

Logical Components

An example of the logical components used in the six-way implementation of the
Model 600E is shown below.

Figure 10. Logical Components of IBM 3090 Model 600E

Each central processor in the 3090 processor complex is microcode controlled
and contains an instruction element (IE), an execution element (EE), a buffer
control element (BCE), also known as a high-speed buffer (or cache), a control
store element (CSE), and optionally a vector element (VE).

The packaging technology is the TCM (Thermal Conduction Module) mounted
on boards. The circuit technology is ECL (Emitter Coupled Logic).
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Instruction Element

Execution Element

Buffer Control Element

Vector Facilities

The instruction element (IE) controls sequencing of all instructions. The IE
fetches and decodes instructions, computes operand addresses, fetches the initial
operands for the execution element, and queues the instructions to the execution
element. The instruction element can process multiple instruction streams at the
same time.

The execution element (EE) executes instructions set up by the instruction
element and stores the results. The execution element performs logical decisions,
arithmetic functions and many control functions. Execution element operation is
overlapped with instruction element operation for increased performance.

The buffer control element (BCE) handles all central processor references to and
from central storage, performs dynamic address translation, and controls the high-
speed buffer (HSB). The BCE includes:

64KDb high-speed buffer

Buffer Directory

Translation Lookaside Buffer (TLB)

Dynamic Address Translation (DAT) hardware

o & o o

The vector facility is available as an optional feature for each of the central
processors of the IBM 3090. The vector facility is an extension of the central
processor’s instruction and execution elements that increases the throughput in
certain engineering and scientific applications that use vectors. A Central
Processor with the vector facility installed performs vector arithmetic and logical
operations on as many as 128 sets of operands with a single instruction.

| Multiple High Performance Guests Support

The multiple high performance guests support feature (optionally available on all
E-Models) is a prerequisite for support of the VM/XA SP Enhancement for Mul-
tiple Preferred Guests. It allows the support of multiple high performance guests
running concurrently with other virtual machines. In addition to the V=R pre-
ferred guest virtual machine, as many as three V=F preferred guests are sup-
ported. SIE assist supports devices dedicated to a V=F guest. VMA, under SIE,
supports V=F VM/SP and VM/SP HPO guests.

System Control Element
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The system control element (SCE) accepts and processes storage requests from
the central processors and the channel subsystem. The SCE prioritizes and coor-
dinates requests and ensures that the requestor receives the most recent copy of
the data. Error checking and reporting on data movement is also carried out by
the SCE.



Processor Storage

Central Storage

CENTRAL
STORAGE

EXPANDED
STORAGE

PROCESSCR
STORAGE

CACHE DEVICES

DASD

Figure 11. Storage Hierarchy

The IBM 3090 processors have three levels of storage: high-speed buffer storage
associated with each central processor, central storage, and optional expanded
storage. The high-speed buffer for each central processor is 64Kb in size. All
accesses to central storage by the central proc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>