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Special Notices

References in this publication to IBM products, programs, or services do not imply
that IBM intends to make these available in all countries in which IBM operates.

Any reference to an IBM licensed program or other IBM product in this publication
is not intended to state or imply that only IBM’s program or other product may be
used. Any functionally equivalent program which does not infringe any of IBM’s
intellectual property rights may be used instead of the IBM product. Evaluation
and verification of operation in conjunction with other products, except those
expressly designated by IBM, are the user’s responsibility.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to the IBM Director of

Commercial Relations, IBM Corporation, Purchase, NY 10577.

Trademarks
The following terms are trademarks of the IBM Corporation in the United States
and/or other countries and may be used throughout this publication:

DB2
DFSMS
ECKD
Enterprise Systems Architecture/370
ESA/370
IBM

MVS
MVS/DFP
MVS/ESA
MVS/SP
MVS/XA
System/360
System/370
VM/XA
3090
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Preface

This book is part of the Storage Subsystem Library (SSL)—a set of books that
provides information about the hardware components of IBM disk storage
subsystems. The SSL includes both direct access storage (DAS) and storage
control publications; this book is part of the SSL subset concerned primarily with
the 3990 storage control.

This book is intended to help you plan for and use the IBM 3990 Storage Control in
MVS, VM, and VSE environments. It describes the various models of the 3990
product and the functions provided by each model. This book is not intended to
describe programming interfaces in MVS, VM, or VSE environments.

To use this book effectively, you may also want to read the /IBM 3990 Storage
Control Planning, Installation, and Storage Administration Guide, the IBM 3990
Storage Control Reference, IBM 3990 Operations Study Guide, and IBM 3990
Operations and Recovery Reference. See the Maintaining IBM Storage Subsystem
Media, for information on overall DAS maintenance. The books describing the
direct access storage devices attached to the 3990 should be available for
reference. You should also have a complete set of publications for your operating
system available for reference.

© Copyright IBM Corp. 1987, 1990

About This Book

This book contains:

“Chapter 1. 3990 Overview” provides an overview of the 3990 family of
Storage Controls, including an overview of the data availability and
performance improvements of each 3990 model, and the enhancements to the
reliability, availability, and serviceability characteristics.

“Chapter 2. IBM 3990 Family” provides a detailed introduction to the 3990
Storage Control Models, the advantages of the family of storage controls, and
their hardware components.

“Chapter 3. 3990 Storage Control Models and Configurations” describes the
3990 Storage Control Models and their configurations in various environments.

“Chapter 4. Programming Support” describes an overview of the software
support in the MVS, MVS/XA, MVS/ESA, VM, VSE, and TPF environments.

“Chapter 5. Using Dual Copy, DASD Fast Write, and Cache Fast Write in MVS
Environments” describes how to use the 3990 Model 3 functions DASD fast
write, dual copy, and cache fast write in MVS environments.

“Chapter 6. Optional Features” describes the various channel switch features,
the dual line cord feature, and DASD features required to attach to a 3990
Storage Control.

“Acronyms and Abbreviations” lists the acronyms used in the Storage
Subsystem Library.

“Glossary” lists the terms and abbreviations used in the Storage Subsystem
Library.

“Bibliography” lists books that have additional information on the various
subjects discussed in this book.




Terminology

A comprehensive glossary is provided at the back of this book. This glossary
contains terms used not only in this book but also terms, abbreviations, and
acronyms from other books in the Storage Subsystem Library.

The Storage Subsystem Library

The Storage Subsystem Library describes characteristics, capabilities, and
features of the hardware and provides instructions for installing, using, and
maintaining storage subsystem components effectively in various IBM operating
environments. The library is designed to provide hardware and software related
information for DAS and storage controls.

Figure 1 on page 7 shows the relationships among the 3990, 3390, and 3380 SSL
books in terms of high-level tasks described in each book.

Storage Control Publications
The 3990 subset of the SSL includes:

IBM 3990 Storage Control Introduction, GA32-0098

Provides a complete description of the various models of the 3990 Storage
Control, including its data availability, performance, and reliability
improvements over previous storage controls. In addition, the book provides
descriptions of the configuration attachment options, optional features,
performance characteristics, and software support of the 3990 Storage Control.

IBM 3990 Storage Control Planning, Installation, and Storage Administration
Guide, GA32-0100

Provides a functional description of the 3990 Storage Control. The book
describes the planning, program installation, and storage management tasks
used in typical environments. Configuration examples as well as sample job
control language (JCL) for controlling the various functions of the 3990 Storage
Control are provided.

IBM 3990 Storage Control Reference, GA32-0099

Provides descriptions and reference information for the 3990 Storage Control.
The book contains channel commands, error recovery, and sense information.

Cache Device Administration, GC35-0101

Specifies the access method services tools for administering a cache device
under MVS. The book supports these storage controls: 3990 Model 3, 3880
Model 23, 3880 Model 21, 3880 Model 13, and 3880 Model 11.

IBM 3990 Operations Study Guide, GA32-0131

A study guide for operators of 3990 storage subsystems. Provides general
information on system control program commands and messages, and
guidelines for basic problem determination.

IBM 3990 Operations and Recovery Reference, GA32-0133

A reference for operational and recovery procedures for 3990 storage
subsystems. Provides general guidelines for 3580 problem determination,
operations with 3990 extended functions, and also provides recommended
recovery actions for the 3990.
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e Introduction to Nonsynchronous Direct Access Storage Subsystems, GC26-4519

Provides specific information for programmers responsible for writing DASD
channel programs that operate in a nonsynchronous environment. This book
defines synchronous and nonsynchronous operations, explains ECKD data
transfer commands and provides examples of using ECKD commands to build
nonsynchronous channel programs.

3390 Publications
The 3390 subset of the SSL includes:

e |BM 3390 Direct Access Storage Introduction, GC26-4573

Provides a complete description of each 3390 model, including characteristics,
features, and capabilities. In addition, the configuration and attachment
options are described along with other information that will help you design a
subsystem to meet your needs.

e Using IBM 3390 Direct Access Storage in an MVS Environment, GC26-4574

Provides specific guidance for using 3390s in an MVS/ESA, MVS/XA or
MVS/370 operating environment. The book provides detailed instruction for
planning the addition of new 3390 devices, installing devices, moving data to
new devices, and performing ongoing storage subsystem management.

* Using IBM 3390 Direct Access Storage in a VM Environment, GC26-4575

Provides specific guidance for using 3390s in a VM/SP HPGC, or VM/XA SP
operating environment. The book provides detailed instruction for planning the
addition of new 3390s, installing devices, moving data to new devices, and
performing ongoing storage subsystem management. In addition, storage
considerations related to guest systems are addressed.

* |BM 3390 Direct Access Storage Reference Summary, GX26-4577

Provides a summary of 3390 capacity, performance, and operating
characteristics.

3380 Publications
The 3380 subset of the SSL includes:

e |BM 3380 Direct Access Storage Introduction, GC26-4491

Provides a complete description of the various models of the 3380, including
characteristics, features, and capabilities. In addition, the configuration and
attachment options are described along with other information that helps in
designing a storage subsystem to meet your needs. This book does not cover
3380 Model CJ2.

* |BM 3380 Direct Access Storage Direct Channel Attach Model CJ2 Introduction
and Reference, GC26-4497

Provides a complete description of the 3380 direct channel attach Model CJ2
characteristics, features, capabilities, and string configuration options.

e Using the IBM 3380 Direct Access Storage in an MVS Environment, GC26-4492

Provides specific guidance for using the 3380 in MVS/ESA, MVS/XA, or
MVS/370 operating environments. The book provides detailed instruction for
planning the addition of new 3380 devices from a logical and physical point of
view, installing devices, moving data to new devices, and performing some
ongoing activities to maintain a reliable storage subsystem.
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* Using the IBM 3380 Direct Access Storage in a VM Environment, GC26-4493

Provides specific guidance for using the 3380 in a VM/SP, VM/SP HPO, or
VM/XA SP operating environment. The book provides detailed instruction for
planning the addition of new 3380 devices, installing devices, moving data to
new devices, and performing ongoing storage management activities to
maintain reliable performance and availability. In addition, hardware
considerations related to guest systems are addressed.

¢ Using the IBM 3380 Direct Access Storage in a VSE Environment, GC26-4494

Provides specific guidance for using the 3380 in a VSE operating environment.
The book provides instruction for planning the addition of new 3380 devices,
installing devices, moving data to new devices, and performing ongoing
storage subsystem management.

* /BM 3380 Direct Access Storage Reference Summary, GX26-1678

Provides a summary of 3380 capacity, performance, and operating
characteristics.

Shared SSL Publications

6

The following publications contain information relevant to the entire Storage
Subsystem Library.

* Maintaining IBM Storage Subsystem Media, GC26-4495

Describes how the storage subsystem and the various operating systems
handle disk storage errors and provides instruction on using the Environmental
Record Editing and Printing (EREP) program and the Device Support Facilities
(ICKDSF) program to diagnose and correct disk media errors. Recovery
procedures are provided for the various device types. In addition, background
material on DASD storage concepts is inciuded.

e Storage Subsystem Library Master Bibliography, Index, and Glossary,
GC26-4496

Provides a central source for information related to storage subsystem topics.
Books for IBM 3390 DAS, IBM 3380 DAS, and 3990 Storage Controls are
indexed in this publication. An overview of the material in the Storage
Subsystem Library is provided with this index.
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Introduction
Manuals

Task-Oriented
Manuals

Reference
Manuals

Summary

SSL Maintaining
Master IBM
Bibliography Storage
Index, and Subsystem
Glossary Media
GC26-4496 GC26-4495
Storage
DASD 3390 DASD
3380 DAS 3990 Control
IBM 3380 Direct Access IBM 3990 Storage IBM 3390 Direct Access
Storage Introduction, Control Introduction, Storage Introduction,
GC26-4491 GA32-0098 GC26-4573

IBM 3380 Direct Access Storage
Direct Channel Attach Model CJ2
Introduction and Reference,
GC26-4497

Using the !BM 3380 Direct Access
Storage in an MVS Environment,
GC26-4492

Using the IBM 3380 Direct Access
Storage in a VM Environment,
GC26-4493

Using the IBM 3380 Direct Access
Storage in a VSE Environment,
GC26-4494

IBM 3380 Direct Access Storage
Direct Channel Attach Model CJ2
Introduction and Reference,
GC26-4497

Maintaining IBM Storage

Subsystem Media,
GC26-4495

IBM 3380 Direct Access

Introduction to
Nonsynchronous Direct
Access Storage Subsystems,
GC26-4519

IBM 3990 Storage Control
Planning, Installation, and
Storage Administration Guide,
GA32-0100

Cache Device Administration,
GC35-0101

IBM 3990 Operations
Study Guide, GA32-0131

IBM 3990 Storage Control
Reference, GA32-0099

IBM 3990 Operations and
Recovery Reference,
GA32-0133

Storage Reference Summary (card),

GX26-1678

Figure 1. The Storage Subsystem Library

Using IBM 3390 Direct Access
Storage in an MVS Environment,
SC26-4574

Using IBM 3390 Direct Access
Storage in a VM Environment,
SC26-4575

Maintaining IBM Storage
Subsystem Media,
GC26-4495

I1BM 3390 Direct Access
Storage Reference Summary
(card), GX26-4577
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Storage Subsystem Library Ordering Information

The entire SSL or parts of it tailored to your hardware and software environment

can be ordered with bill of form numbers.

3390 and 3990 Publications

You can obtain a copy of every manual in the 3390 and 3990 subsets of the SSL

with one order number, SBOF-3124. Select one of the following bill of form

numbers to obtain information tailored to your hardware and software

environment. To obtain an individual manual, use its order number.

Table 1. 3390 and 3990 Subsets

MVS VM 3990

SBOF- SBOF- GBOF- SBOF-
Title 3121 3122 0366 3124
IBM 3390 Direct Access Storage X X X
Introduction, GC26-4573
Using IBM 3390 Direct Access Storage X X
in an MVS Environment, SC26-4574
Using IBM 3390 Direct Access Storage X X
in a VM Environment, SC26-4575
Maintaining IBM Storage Subsystem Media, X X X
GC26-4495
IBM 3390 Direct Access Storage X X X
Reference Summary, GX26-4577
IBM 3990 Storage Control Introduction, X X
GA32-0098
IBM 3990 Storage Control Planning, X X
Installation, and Storage Administration Guide, GA32-0100
IBM 3990 Storage Control Reference, GA32-0099 X X
Cache Device Administration, GC35-0101 X X
IBM 3990 Operations Study Guide, GA32-0131 X X
IBM 3990 Operations and Recovery Reference, GA32-0133 X X
Introduction to Nonsynchronous Direct X X
Access Storage Subsystems, GC26-4519
Storage Subsystem Library Master X X X X
Bibliography, Index, and Glossary, GC26-4496
Binder and 3390 inserts, SX26-3777 X X
Binder and 3990 inserts, GX26-3768 X
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3380 and 3990 Publications

You can obtain a copy of every manual in the 3380 and 3990 subsets of the SSL
using one General Bill of Forms (GBOF) number, GBOF-1762. Select one of the

following bill of form numbers to obtain information tailored to your hardware and

software environment. To obtain an individual manual, use its order number.

Table 2. 3380 and 3990 Subsets

MVS
GBOF-
Title 1756

VM
GBOF-
1757

VSE
GBOF-
1758

CJ2/MVS  CJ2/VM CJ2/VSE 3990
GBOF- GBOF- GBOF- GBOF-
1759 1760 1761 0366

IBM 3380 Direct Access Storage
Introduction, GC26-4491

X

IBM 3380 Direct Access Storage
Direct Channel Attach Model CJ2
Introduction and Reference, GC26-4497

Using IBM 3380 Direct Access Storage
in an MVS Environment, GC26-4492

Using IBM 3380 Direct Access Storage
in a VM Environment, GC26-4493

Using IBM 3380 Direct Access Storage
in a VSE Environment, GC26-4494

Maintaining IBM Storage Subsystem Media,
GC26-4495

IBM 3380 Direct Access Storage
Reference Summary, GX26-1678

IBM 3990 Storage Control
Introduction, GA32-0098

IBM 3990 Storage Control Planning,
Installation, and Storage Administration
Guide, GA32-0100

IBM 3990 Storage Control Reference, GA32-0099

Cache Device Administration, GC35-0101

IBM 3990 Operations Study Guide, GA32-0131

IBM 3990 Operations and Recovery
Reference, GA32-0133

Introduction to Nonsynchronous Direct
Access Storage Subsystems, GC26-4519

Storage Subsystem Library Master
Bibliography, Index, and Glossary, GC26-4496

X

Binder and 3380 inserts, GX26-3767

X

Binder and 3990 inserts, GX26-3768
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Storage Subsystem Library Binders
Binder kits are available to help organize your library. Kits consist of a binder with .
identifying cover and spine inserts for 3390, 3380, or 3990 manuals, and are
included when you order the following numbers:

SBOF-3121 and SBOF-3122 include a binder with 3390 inserts.
GBOF-1756 through GBOF-1761 include a binder with 3380 inserts.
GBOF-0366 includes a binder with 3990 inserts.

SBOF-3124 includes binders and inserts for both 3990 and 3390.
GBOF-1762 includes binders and inserts for both 3990 and 3380.

Binder kits may also be ordered separately.

¢ Order number GX26-3777 contains a binder and 3390 inserts.
¢ Order number GX26-3767 contains a binder and 3380 inserts.
¢ Order number GX26-3768 contains a binder and 3990 inserts.

Related Publications

“Bibliography” on page 99 contains a list of publications that are referred to in this
book or that may provide additional, related information. The bibliography
includes a short description of each publication.

IBM 3990 Transaction Processing Facility Support RPQs describes the 3990 RPQs
available for support of the Transaction Processing Facility operating system.
Initialization procedures, channel commands, and sense data specific to these
RPQs are provided.
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‘ Summary of Changes

Second Edition, June 1990

Technical Changes
The following feature numbers have been changed to engineering changes:

e 9003 - 3990 AA4 Installation/Maintenance Update Feature has been changed to
engineering change EC444944 ECA130.

e 9052 - 3990 AD4/AE4 Installation/Maintenance Update Feature has been
changed to engineering change EC465359 ECA131.

Information has been added on the attachment to 3390 DASD, the concurrent media
maintenance as provided by ICKDSF, the dual line cord feature of the 3990, and the
. media maintenance on duplex pairs as provided by ICKDSF Release 12.

Other Changes
This book has been revised with minor technical updates and an acronym list has
been added to this book.

The books, Cache Device Administration, GC35-0101, and /ntroduction to

Nonsynchronous Direct Access Storage Subsystems, GC26-4519, have been added
to the Storage Subsystem Library.

© Copyright IBM Corp. 1987, 1990 1"
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‘ Chapter 1. 3990 Overview

This chapter is an overview of the IBM 3990 family of storage controls. Today’s
businesses expect exceptional performance from their storage subsystems. The

3990 family of storage controls is designed to meet and exceed the data

availability, performance, and reliability requirements that businesses demand.
More detailed descriptions are provided in “Chapter 2. IBM 3990 Family” on

page 25.

The 3990 Storage Control is available in a full range of configurations and models:

e 3990 Model 1, designed for intermediate systems with a requirement for two

DASD paths.

¢ 3990 Model 2, designed for intermediate-to-large systems requiring more than

two DASD paths.

¢ 3990 Model 3, also designed for intermediate-to-large systems requiring more
‘ than two DASD paths and also offering four cache sizes from 32 to 256MB and

4MB of nonvolatile storage (NVS).

Figure 2 shows a 3990 Model 3 Storage Control with 3390 DASD.
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‘ Figure 2. A 3990 Model 3 Storage Control with 3390 CASD
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3990 Standards of Data Availability and Performance

All 3990 models address data availability and performance requirements by using:

* Internal processing that is faster than that in previous IBM Storage Controls.
* Faster access to data on the DASD is achieved because control information
that formerly was kept in the DASD A-unit is now kept in the 3990.

In addition, the 3990 Models 2 and 3 provide:

* Four storage paths between the 3990 Storage Control and the DASD; twice as
many paths as available with the 3880 Models 3 or 23.

* Four independent I/O operations can be active concurrently within the same
4-path string when attached to the IBM 3390 A-units or 3380 Models AJ4 or
AKA4,

* Two independent storage clusters per frame provide separate power and
service regions.

* The capability to install the dual line cord feature. With this feature, a
single-frame 3990 provides all the data availability and reliability that was
previously available oniy in a 3990 dual-frame configuration.

¢ 3390 attachment at the 4.2MB per second data transfer rate.

In addition to those improvements given above, the 3990 Model 3 provides:

* Larger cache sizes that result in finding the requested data in cache more
often, thus reducing subsystem response time.

¢ Use of IBM’s one million-bit chip for cache.

* Cache slot segmentation resulting in more efficient cache space utilization.

* Improved internal cache algorithms resulting in greater efficiency.

* Dual data transfer, branching data transfers, and logical device allegiance
between the 3990 and the channel, and the 3990 and the device.

* Two fast write capabilities, DASD fast write and cache fast write, each allowing
cache speed write operations.

* A dual copy capability that greatly increases the availability and accessibility
of data. The dual copy capability writes all selected data to two different
devices, independent of host processing. Information is automatically
available on the secondary device if access to the primary device is not
possible.

e Separate power and service regions for cache and nonvolatile storage.

3990 Standards of Reliability, Availability, and Serviceability

All models of the 3990 family address reliability, availability, and serviceability
requirements by using new components and design enhancements including:

* Each storage cluster, within its own power and service region, contains a
separate microprocessor-controlled support facility. These independent
support facilities provide effective availability and serviceability functions.

¢ Service Information Messages (SIMs) for improved probiem determination and
impact assessments.

* Internal design enhancements and newly designed, reliable components to
assure a high level of reliable hardware and efficient operation.

* Improved fault isolation for more efficient problem determination.

¢ Vital product data (VPD) storage for subsystem configuration information.

* A reset allegiance and a reset event notification capability. (See “Minimum
MVS Program Levels for 3990 Basic Operations” on page 57 for more
information on these two capabilities.)
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¢ Concurrent media maintenance with ICKDSF Release 11 and above allowing
media errors to be fixed without taking the device offline.

In addition, the 3990 Models 2 and 3 provide:

* A nondisruptive DASD installation capability that may allow additional:
— 4-path 3380 B-units, or
— a second 4-path 3380 string, or
— a second 3390 string or
— 3390 B-units, or B-unit upgrades
to be installed in a 3990 subsystem without disrupting host access to the
existing DASD, assuming the new devices are properly defined to the host and
the storage control.

¢ Two independent storage clusters per frame providing separate power and
service boundaries.

¢ Better reliability, availability, and serviceabiiity characteristics than similarly
configured 3880s.

¢ The capability to install the dual line cord feature. With this feature, a
single-frame 3990 provides all the data availability and reliability that was
previously available only in a 3990 dual-frame configuration.

In addition to those improvements given above, the 3990 Model 3 provides:

¢ With ICKDSF Release 12 and the appropriate level of microcode in the 3990
Model 3, media maintenance may be performed on either device in a duplex
pair without resetting the pair to simplex state.

¢ A 4MB nonvolatile storage (NVS) that supports both the DASD fast write and
the dual copy capabilities. Dual copy provides for the automatic creation,
update, and cut-over to a second copy of critical data. The NVS uses a battery
to protect data for up to 48 hours.

Note: For maximum data availability, it is highly recommended that all 3990 Model
3 subsystems using dual copy or DASD fast write have either the dual line
cord feature or be dual-frame configurations.

The 3990 Storage Control answers the needs of both today and the future’s data
processing requirements. Each model of the 3990 Storage Control directly
addresses the data availability, performance, and reliability issues of storage
management. Even greater performance is available from those 3990 models with
cache and the nonvolatile storage.

3990 Performance Features

The 3990 provides a number of performance features. The features described
below are significant performance improvements over the previous family of IBM
storage controls.

Faster and More Efficient Microprocessing
All the 3990 Storage Controls use faster internal processing techniques than
previously available and more efficient microprocessing that permits faster data
access.
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Four Storage Paths
As a new standard of data availability and overall performance, twice as many
storage paths are provided in the 3990 Models 2 or 3 than in the 3880 Model 3 or 23
Storage Controls. When attached to 4-path DASD, the 3990 can operate in a high
performance and high data availability mode: Device Level Selection Enhanced
(DLSE). When the 3990 Model 2 or 3 is attached to 4-path DASD, the accessibility
of data is even greater than the accessibility of data when attached to 3380
AD4/AE4 devices operating in Device Level Selection (DLS) mode. Attaching to
3390 A-units or the 4-path 3380 AJ4/AK4 units allows the 3990 to operate in DLSE
mode giving twice as many paths to each device. (See “Device Level Selection
Enhanced Mode of Operation” on page 30 for more information.)

With the Device Level Selection Enhanced mode of data transfer, simultaneous
data transfer is possible over all four storage paths within the same 4-path string.
A DLSE storage subsystem, even with one of its four paths disabled, performs
better than two DLS subsystems with all four paths available. (See “Device Level
Selection Mode of Operation” on page 30 for more information.)

Figure 3 shows the data transfer capabilities of both the DLS subsystem and the
DLSE subsystem.
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Figure 3. Examples of Data Transfer Capabilities of DLS and DLSE Subsystems

Cache (3990 Model 3 Only)

3990 Model 3 cache performance enhancements inciude:
e Cache sizes of 32, 64, 128, or 256MB.

* Up to eight concurrent operations inside the cache provide more internal
efficiency. This efficiency means less contention for components within the
subsystem and a higher data throughput.

e Logical device allegiance, branching transfers, and dual data transfers permit
the 3990 Model 3 to perform more tasks simultaneously, resulting in greater
performance. See “Branching Transfers, Dual Data Transfer, and Logical
Device Allegiance in the 3990 Model 3” on page 38 for more information on
these capabilities.
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* Sequential cache management algorithms have been refined to provide faster
cache access to sequential data.

e Cache is managed in 16K segments providing more efficient use of the cache.

Fast Write Capabilities (3990 Model 3 Only)

Two significant performance benefits to 3990 Model 3 users are:
* DASD fast write:

— Permits write operations to be performed at cache speeds.

— Provides data integrity equivalent to DASD writes.

— Eliminates the requirement to write the data to the DASD immediately.

— Maintains a copy of the data in the NVS until it is destaged (written from
the cache to the DASD).

e Cache fast write:

— Recommended for small- to intermediate-size sort work files, cache fast
write permits the selected write operations to be performed at cache
speeds without requiring writes to DASD.

—— DASD Fast Write and Cache Fast Write Advantages

Both fast write capabilities permit write operations to be performed at cache
speed, eliminating the need to write data to the DASD immediately. These
capabilities provide faster response times, particularly for DASD volumes with
high write activity resulting in improved overall subsystem performance. (See
“Fast Write” on page 34 for more information on the DASD fast write and cache
fast write capabilities.)

Attachment to 4.5 or 3.0MB Per Second Channels

The 3990 Model 3 can transfer cache data at channel speed. The actions required
to run the 3990 at the 4.5MB per second channel speed are: run the I/0
Configuration Program (IOCP) specifying 4.5MB per second as the channel speed
and set the channel speed in the 3990 Vital Product Data for the appropriate
channel.

On the same 3990 Model 3, some channel interfaces can operate at 4.5MB per
second while other channel interfaces can operate at 3.0MB per second, depending
on the processor type and the attached DASD. All channels accessing 3390
volumes must operate at 4.5MB per second.

3990 storage controls operating at 4.5MB per second must be installed ahead of
non-3990 control units, regardless of their operating speed. A 3990 operating at
3MB per second may be installed ahead of a 3990 operating at 4.5MB per second.
The 3990 storage controls that operate only at 3.0MB per second are not required
to be installed ahead of all other storage controls, but it is recommended.

3990s may be installed using blue cables for channel lengths up to 400 feet. For
channel lengths up to 300 feet, blue and gray cables may be mixed. For distances
between 300 and 400 feet, gray cables may be used after submission of RPQ
8B0115.
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3390 Data Transfer Rate

3390s attached to either the 3990 Model 2 or 3 transfer data at 4.2MB per second.
This data transfer speed is a significant improvement over the 3.0MB per second
data transfer rate of the IBM 3380.

3990 Reliability, Availability, and Serviceability Features

Dual Line Cord

Dual Copy

The 3990 provides a number of reliability, availability, and serviceability features.
New components and design enhancements improve the IBM 3990’s reliability,
availability, and serviceability (RAS) characteristics over those of the previous
family of IBM Storage Controls. These features are briefly described below.

The dual line cord feature provides protection from failure equivalent to a
dual-frame configuration in a single machine. See “Dual Line Cord” on page 85
for details about features numbers.

A major improvement in data reliability and availability is provided by dual copy.
Available on the 3990 Model 3, dual copy provides a duplicate copy of a volume on
another device in the subsystem. Dual copy is defined for each volume by the
installation. For a dual copy volume, each time the primary device is updated, the
3990 Model 3 automatically updates the secondary device. The data transfer
operations are automatically switched to the secondary device if a failure occurs
on the primary device.

Dual copy provides important advantages:

* Protects a critical application from a single device failure.

* Provides for near-continuous operations by providing a duplicate copy if loss of
access occurs to one of the dual copy devices.

* Ensures that the second copy is identical to the primary copy.

See “Dual Copy” on page 36 for more information on the dual copy capability.
The DASD fast write capability and the dual copy capability can be combined

resulting in a fast dual copy. See “Chapter 5. Using Dual Copy, DASD Fast Write,
and Cache Fast Write in MVS Environments” on page 63 for additional information.

Two Independent Storage Clusters

Single-frame 3990 Models 2 and 3 provide a pair of independent storage clusters
(usually shortened to clusters). A clear benefit of each of the clusters is that they
are independent components. Each cluster provides a separate power and service
region and two separate paths to the DASD. Loss of power to one cluster does not
prevent access to data because processing continues through the other storage
cluster. This processing is possible because all DASD are connected to both
storage clusters. A service representative can take one cluster for maintenance
while cache and DASD access continues through the remaining cluster’s two paths.

In the 3990 Model 3, cache and nonvolatile storage are shared by the storage
paths, but are logically and physicaily separate from the storage clusters.
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Support Facility

Each storage cluster has its own support facility. A major reliability, availability,
and serviceability (RAS) enhancement, the support facility and the independent
service regions permit concurrent maintenance. The support facility also provides
a remote maintenance support capability. Among other tasks, the support facility
monitors subsystem activity, generates the service information messages (SIMs),
communicates with the other support facility (in 3990 Models 2 and 3), runs
maintenance analysis procedures (MAPs) and diagnostics, and logs error
conditions on diskette storage.

Vital Product Data (VPD) Storage

Each storage cluster contains a vital product data (VPD) storage module. The
subsystem configuration information saved in VPD storage includes: 3990 features,
the subsystem mode of operation, subsystem identifiers, subsystem configuration,
control unit addresses for each channel, channel speed, and the number of
addressable devices that can be attached to the logical DASD subsystem. The
service representative keys the VPD into the 3990 during installation. With varying
levels of concurrency, the service representative can change the VPD at any time,
but the changes are not activated until the next 3890 IML. The contents of VPD
storage are duplicated on the writeable diskette for each storage cluster.

Concurrent Maintenance

Concurrent maintenance greatly improves the availability of DASD data. Because
of the power and service boundaries built into the 3990, one storage cluster can
continue to access cache, NVS, and DASD while maintenance is taking place on
the other storage cluster.

A service action can be performed on cache while direct access to DASD is
provided through 'the storage clusters.

A service action can be performed on nonvolatile storage while caching operations
and direct access to DASD continues through the storage clusters.

The concurrent maintenance and remote maintenance support capabilities in
combination with the service information messages (SIMs) reduce problem
determination time and effort, the total maintenance time, and the impact of the
service on the installation’s operations.

Concurrent Media Maintenance

The Device Support Facilities (ICKDSF) provide concurrent media maintenance for
3380 and 3390 devices. With concurrent media maintenance, Device Support
Facilities can INSPECT tracks on a volume while allowing normal access to all the
data on the volume. You do not have to quiesce or vary the volume offline but can
continue normal job stream processing for most media maintenance activity.
Concurrent media maintenance is automatically invoked when you specify the
PRESERVE parameter in the INSPECT command. For more information on the
INSPECT command, see Device Support Facilities User’s Guide and Reference. For
more information on concurrent media maintenance, see Maintaining IBM Storage
Subsystem Media.

To have concurrent media maintenance for either 3380s or 3390s, you need the

3390 Attachment Feature 6120 on a 3990 Model 2 or 3 and ICKDSF Release 11 or
higher.
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Media Maintenance to Duplex Pairs

When the 3990 Model 3 has the most current level of microcode for extendfunction
installed, ICKDSF Release 12 provides the capability for performing media
maintenance on a duplex pair without first needing to reset it to simplex. An
inspect operation may be performed to the primary device of the pair while normal
dual copy operations continue. If such operations must be performed on the
secondary device, the duplex pair must first be suspended. After the maintenance
is complete, normal dual copy operation is resumed through use of the IDCAMS
RESETTODUPLEX command. Because changed cylinders were logged while the
pair was suspended, only changed cylinders need to be copied from the primary
device to the secondary device. (Before Release 12, the pair had to be reset to
simplex for maintenance and resumption of dual copy operation required a fuli
volume copy to the secondary device.)

Remote Maintenance Support

Writeable Diskette

The remote maintenance support capability permits a support representative in a
remote field support center to establish communication with either storage cluster
in a 3990 through an external modem. Once the communication link is established,
the remote support representative can analyze the error data and send
maintenance information to the service representative on site.

An access code, valid for one hour, is required to authorize a remote connection.
All remote maintenance support sessions are protected by a 3990-generated
access code. Having the 3990 generate the access code ensures the integrity of
the remote session and prevents unauthorized data links to the 3990.

The diskettes contain 3990 microcode, microcode patches, error log, and the
soft-copy maintenance analysis procedures (MAPs).

During either local or remote maintenance support activities, microcode patches
can be transmitted to the 3990 support facility and stored on the 3990’s diskettes.
Microcode patches written on the diskettes are not lost across IMLs. Microcode
patches can be downloaded to the diskettes and saved for later use without
disrupting host access to data.

The installation retains control of when microcode patches are implemented.
Those patches written on the diskettes are not implemented until the installation
asks a local service representative to do so.

Service Information Messages (SIMs)

Service information message-format sense data (SIMs) and SIM alert messages
provide a much improved method of notifying the user of any failure. SIMs are
reported by the 3990 storage control and 3390 DASD. For more information on
3990 SIMs, see IBM 3990 Storage Control Planning, Installation, and Storage
Administration Guide. For more information on 3390 SIMs, see Maintaining IBM
Storage Subsystem Media.

SIM Alert Messages

SIM alert messages inform operators of a hardware failure. The SIM alert
messages are displayed by a host error recovery program (ERP). The SIM alert
messages are intended to prompt the operator to initiate the action necessary for
an installation to get a problem fixed.
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SIM Messages

The SIM identifies the impact of the failure, and the effect of the repair action
through an Environmental Record Editing and Printing (EREP) detail edit report.
The installation can use this information to schedule the repair action, based on
the severity of the failure, and the resource required to repair it. These messages
provide information about the failure so that the service representative can bring
the most likely repair parts, significantly reducing repair time and the possibility of
return calls.

Because of the service information message and the SIM alert message, any
failure can, in most cases, be fixed quickly through replacement parts identified by
the SIM. Also, the installation can make a more informed decision about
scheduling any repair action. See IBM 3990 Operations and Recovery Reference
for more information about problem determination.

Ease of Migration

All 3990 features are field-installable and field-upgradable. Any 3990 model can be
upgraded to a higher model number. Larger cache size increments can be added
to a 3990 Model 3 in the customer’s installation. (See “Chapter 6. Optional
Features” on page 85 for information on the features available on a 3990 Storage
Control.)

Nondisruptive Installation or Removal Capability

The 3990 Storage Control in DLSE (4-path) mode allows 4-path DASD units to be
installed or removed while retaining access to data on the other units in the
subsystem.

This capability applies to:

¢ The installation or removal of a 4-path 3380 second string, where the first string
is either a 3380 4-path or a 3390 string

* The installation or removal of a 3390 as a second string, where the 3990
already has 3390 Attachment Feature 6120 installed and the first string is a
3380 4-path string or a 3390 string with a channel speed of 4.5MB

* The installation or removal of end-of-string B-units to or from an existing 3380
4-path string or a 3390 string

e Conversion of a 3390 Model 1 to a Model 2

* The 2-HDA 3390 capacity upgrade, where data on the other HDAs in that unit
can be accessed as well.

The 3990 subsystem nondisruptive installation or removal capability allows the
additional devices to be installed and brought online (or removed) without:

* Disrupting any application

* Removing power from the 3990

¢ Stopping the operating system

* Taking any channel paths offline.

During the nondisruptive DASD installation process, only one of the four internal
paths to the DASD string must be quiesced at any given time.
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Note: To take advantage of the nondisruptive DASD installation capability, the
devices planned for future installation must have assigned addresses that are
predefined to the operating system, the storage conirol, and the processor channel
subsystem in supported processor environments. Also, the 3990 Storage Control
must have the 3390 Attachment Feature 6120 installed prior to the 3390 DASD
installation. 3390s must be attached to channels with 4.5MB per second data
transfer rate and these channels must be identified in the 3990 VPD.

Nondisruptive Installation Considerations
When planning for your 3390 installation, you should carefully consider the factors
that can keep a particular action from being disruptive.

The following actions are disruptive, and should be completed prior to the
installation of the first 3390 on a 3990 subsystem.

e The 3390 Attachment Feature 6120 must be installed on the 3990 involved.

¢ For MVS environments, an IOGEN is required to change unit names. All unit
name changes require an IOGEN, and because 3390 is a new device type, the
unit name must be changed.

* For VM environments, the real I1/0 configuration file and the /O configuration
program (IOCP) must be changed, specifying the new device type.

e A change to 3990 vital product data (VPD) is required. The 3990 VPD must be
changed when:

— A 3990 running in DLS mode must have the VPD changed to DLSE mode.

— A 3990 Model 2 running in DLSE mode, with the channel speed set for
3.0MB per second data transfer rate, must have the VPD changed to 4.5MB
per second channel speed to support the 3390 4.2MB per second data
transfer rate.

— A second string is being added to a 3990 whose VPD defines only one
string. The VPD must be changed to reflect the new subsystem
configuration.

— Changing from intermix DLSE to full DLSE configuration.

Table 3 on page 23 shows which 3390 installations are nondisruptive during the
actions listed. A Yes in the column for any action means that access to other data
is unaffected (nondisruptive). In contrast, a No in the column means that access to
other data is not possible during the action indicated. For example, during a 3390
Model 1 to Model 2 conversion, data stored on other units in the same string and
on the other string on the storage control can be accessed, but data on the head
disk assemblies (HDA) in the affected unit cannot be accessed.
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Table 3. 3390 and 4-Path 3380 Nondisruptive Installations — Quick Reference

Can access Can access data Can access
data on the on other units in data on HDAs
other string the same string in the affected
Action... unit
Installation or removal of a second string
(3390 A-unit), where the first string is a Yes N/AL N/AL

4-path string, and the 3990 aiready has
Feature 6120 installed

Installation or removal of a second 3380
4-path string (3380 AJ4/AK4), where the first Yes N/A! N/A!
string is a 3380 4-path or 3390 string

Installation or removal of 3390 B-units Yes Yes N/A!

Installation or removal of end-of-string

4-path 3380 B-units ves ves N/A!

3390 Model 1 to Model 2 Conversion
Model A14 to Model A24 Yes Yes No
Model A18 to Model A28 Yes Yes No
Model B14 to Model B24 Yes Yes No
Model B18 to Model B28 Yes Yes No
Model B1C to Model B2C Yes Yes No

3390 2-HDA Capacity Upgrade
Model A14 to Model A18 Yes Yes Yes
Model A24 to Model A28 Yes Yes Yes
Model B14 to Model B18 Yes Yes Yes
Model B18 to Model B1C Yes Yes Yes
Model B24 to Model B28 Yes Yes Yes
Model B28 to Model B2C Yes Yes Yes

Note: 'N/A (not applicable).

Intermixed Strings of DASD
A 3990 Model 2 or 3 can attach:

One or two 3390 strings

One or two 3380 AJ4 or AK4 4-path strings

One 3390 string and one 3380 AJ4 or AK4 4-path string

One 3390 string and one or two 2-path 3380 AJ4, AK4, AD4, or AE4 strings
One 3380 AJ4 or AK4 4-path string and one or two 3380 2-path AD4, AE4, or
AAA4 strings

¢ One to four 2-path 3380 AA4, AD4, AE4, AJ4, or AK4 strings.

Note: 3390 and 3380 Model AA4 strings cannot attach to the same 3990 Storage
Control.
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