


Federal Communications Commission (FCC) Statement

Note: This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference when the equipment is operated in a commercial environment. This equipment
generates, uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instruction manual, may cause harmful interference to radio communications. Operation of this
equipment in a residential area is likely to cause harmful interference, in which case the user will be
required to correct the interference at his own expense.

Properly shielded and grounded cables and connectors must be used in order to meet FCC emission limits.
IBM is not responsible for any radio or television interference caused by using other than recommended
cables and connectors or by unauthorized changes or modifications to this equipment. Unauthorized
changes or modifications could void the user’s authority to operate the equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) this device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

Canadian Department of Communications compliance statement: This equipment does not exceed Class A
limits per radio noise emissions for digital apparatus, set out in the Radio Interference Regulation of the
Canadian Department of Communications. Operation in a residential area may cause unacceptable
interference to radio and TV reception requiring the owner or operator to take whatever steps are
necessary to correct the interference.

Avis de conformité aux normes du ministére des Communications du Canada: Cet équipement ne dépasse
pas les limites de Classe A d’émission de bruits radioélectriques pour les appareils numériques, telles que
prescrites par le Réglement sur le brouillage radioélectrique établi par le ministére des Communications
du Canada. L’exploitation faite en milieu résidentiel peut entrainer le brouillage des réceptions radio et
télé, ce qui obligerait le propriétaire ou lI'opérateur a prendre les dispositions nécessaires pour en éliminer
les causes.

The United Kingdom Telecommunications Act 1984: This apparatus is approved under the approval No.
NS/G/23/J/100003 for the indirect connections to the public telecommunications systems in the United
Kingdom.
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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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‘ 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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¢ 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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* 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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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.

Figure 4 on page 24 shows a 3990 Model 3 storage control attached to 3390 and
4-path 3380 DASD. For figures showing the supported 3990 configurations, see IBM
3990 Storage Control Planning, Installation, and Storage Administration Guide.
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Chapter 2. IBM 3990 Family

The structure and features of the 3990 family are a logical extension and significant
improvement over the structure and capabilities of the IBM 3880 family of storage
controls. The IBM 3990 Storage Control family attaches all models of the IBM 3390
and 3380 Direct Access Storage Devices except 3380 Models A04 and CJ2.

The 3990 is available in three models:

¢ 3990 Model 1 with two separate storage paths to DASD

e 3990 Model 2 with four separate storage paths to DASD

¢ 3990 Model 3 with four separate storage paths to DASD and 32, 64, 128, or
256MB of cache, and 4MB of nonvolatile storage.

A single 3990 Model 2 or a single 3990 Model 3 can attach up to 16 different
channels.

For a listing of the software support for the 3990, see “Chapter 4. Programming
Support” on page 57.

3990 Model 1

A single 3990 Model 1 provides the same function as a single-frame 3880 Model 3
plus the performance and reliability characteristics of the 3990 family. It is
intended for midrange systems that require two storage paths to the DASD.

See Figure 5 on page 27 for a comparison of a 3880 Model 3 and a 3990 Model 1.
See “3990 Model 1” on page 49 for a more compiete description of a 3990 Model 1.

The 3990 Model 1 attaches all models of the IBM 3380 Direct Access Storage
Devices except 3380 Models A04 and CJ2. The 3990 Model 1 cannot attach the IBM
3390.

3990 Model 2

|

A single 3990 Model 2 may provide the same function as two cross-configured 3880
Model 3s plus the performance and reliability characteristics of the 3990. It is
intended for intermediate-to-large systems that require up to four storage paths to
the DASD.

The single 3990 Model 2 is a fundamental enhancement of two cross-configured
3880 Model 3s. Because of its improved data availability, performance, and the
increased reliability, availability, and serviceability characteristics, the 3990 Model
2 will satisfy many DASD configuration requirements.

See Figure 6 on page 28 for a comparison of two 3880 Model 3s and a single 3990
Model 2. See “3990 Models 2 and 3" on page 51 for a more complete description
of a 3990 Model 2.

© Copyright IBM Corp. 1987, 1990 25










Two Cross-Configured 3880
Model 3 Storage Controls

Storage Storage Storage Storage
Director Director Director Director
1 2 1 2

3990 Model 2

N —] — Improvements

3380
DASD

3380
DASD

3390 Attachment
Dual line cord
Nondisruptive DASD Installation/Removal
DLS or DLSE Mode (Two or Four
Data Transfer Paths to DASD)
Muitipath Storage Directors
Concurrent Maintenance
Independent Support Facilities

Two Independent Storage Clusters
A Single 3990

Uses Less than Half the Floor Space
Model 2 Storage Control in DLSE Mode of Two Cross-Configured 3880 Model 3s
Multipath Multipath with Service Clearance
Storage Storage Faster Microprocessing
Director 0 Director 1 Service Information Messages (SIMs)
Online SIM Alert Messages
Faster Access to DASD by Moving
DPS Array Into the Storage Control
Field Upgradable to 3990 Model 3
Remote Maintenance
Writeable Diskette
Reduced Power and Cooling
B A B Requirements

W oW m| >

W oW W >

@

SLVCOTM2

3390 DASD

Figure 6. Two Cross-Configured 3880 Model 3s and a Single 3990 Model 2
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A Dual-Framed 3880 3990 Model 3
Model 23 Storage Control Improvements
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Figure 7. Two 3880 Model 23s in Dual-Frame and a Single 3990 Model 3
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of the need to select the storage path from the storage control to the DASD. This is
done by pairing storage paths within a cluster into one muiltipath storage director.
Thus, the host processor addresses the multipath storage director just as it does a
3880 single-path storage director. The multipath storage director allocates the
storage path to use for data transfer operations. ‘

Note: The dynamic path reconnection capability of the 3380 or 3390 is only
available with XA or ESA system control programs. In a non-XA or non-ESA
system, switching can only be done between the two storage paths within a
multipath storage director.

When the 3990 Model 2 or 3 is attached to 3380 Models AJ4 or AK4, two modes of
operation are possible: DLS or DLSE. DLS mode with 3990 Model 2 or 3 attached
to Models AJ4 or AK4 works just as it does when the 3990 Model 2 or 3 is attached
to Models AA4, AD4, or AE4. (The 3990 Model 1 operates in DLS mode only.)

When a 2-path and a 4-path subsystem is installed, the 3990 operates in DLSE
mode.

DLSE mode is required only when the 3990 is attached to 3390s or 3380 Models
AJ4/BJ4 or AK4/BK4 configured as 4-path strings. DLSE mode permits concurrent
and independent data transfer with any four devices within a 4-path DASD string.
Only the Models 2 and 3 can be configured as DLSE subsystems, which can have
up to 64 device addresses in a single logical subsystem (twice as many addresses
as in a 3880 subsystem).

DLSE provides important performance advantages:

¢ Four independent and simultaneous data transfer paths to the same DASD
strings from the 3990 Storage Control. Also, in an XA or ESA environment an
I/0 operation can be dynamically reconnected on any one of the four paths; in
fact, with DLSE there are four completely independent paths to the DASD,
substantially improving the availability of the data.

* The performance impact of the loss of one of the four paths is substantially less
than the performance impact of the loss of a path in a DLS subsystem. A DLSE
storage subsystem, even with one of its four paths disabled, performs better
than two DLS subsystems with all of its paths available.

* The decision on which storage-control-to-DASD path to use is determined at
the storage control level, eliminating possible delays if the selected path is
busy.
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Figure 8 shows the physical connections of a 3990 Model 2 or 3 Storage Control in
DLSE mode attached to 3380 Models AJ4 or AK4 4-path strings. The 3990 Model 2
or 3 can attach one or two 4-path DASD strings or one 4-path DASD string and one
or two 2-path DASD strings.

The DLSE configuration requires feature 9433 be installed on the 3380 AJ4 or AK4.

Figure 8 shows a 3990 Model 2 or 3 in DLSE mode.
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Note: The figure shows a maximum 3380 configuration of four A-units and
12 B-units. A minimum 3380 configuration consists of two A-units
in the same string.

Figure 8. 3990 Model 2 or Model 3 in DLSE Mode Attached to 3380 Models AJ4 or AK4
4-Path Strings
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Figure 12 shows the dual copy operation.

Dual Copy - Improved Data Availability

Provides protection for critical
data on a secondary device

Simultaneous

Write

Identical Data Written
to Secondary Device

e

Cache

Nonvolatile
Storage

Changed
Cylinder

Primary
Device
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Figure 12. Dual Copy Operation

Secondary
Device

Offline to
all hosts

When a read error occurs on the primary device (permanent data check), the

Model 3 will retrieve (stage) the data from the secondary device. The failure is

SLVCOF19

reported by a console message so that the instailation can take action to correct it

later.

When a write request error occurs and the primary device has failed, the
secondary device is made the operational device. All further write requests are
directed to the secondary device as it now becomes the primary device. The
failure is reported by a console message so that the installation can take action to
correct it later.

For more information on the DASD fast write, cache fast write, or dual copy

operation, see the IBM 3990 Storage Control Planning, Installation, and Storage

Administration Guide.
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the 3990 configuration, two paths in DLSE mode or one path in DLS mode would
remain available for access to the DASD should one of the storage clusters
become unavailable. A service representative can take one cluster for
maintenance activities without inhibiting DASD access through the remaining
paths.

The 3990 Model 3 contains cache and nonvolatile storage (NVS); each isin a
separate power and service region. Cache and NVS are accessed by both storage
clusters. Cache and/or NVS service actions can take place while 1/0 activity
continues through the storage clusters. A NVS service action can occur while the
two storage clusters continue to operate with the cache and DASD.

Figure 13 shows the power and service boundaries of a Model 3 that allow
operations to continue on the remaining paths to DASD should a cluster, the cache,
or the NVS become unavailable.
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Figure 13. Power and Service Boundaries of the 3990 Model 3
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When the record being updated is not found in the cache, the condition is called a
‘ write miss. The record is written directly to the DASD, and is NOT written in the
cache.

Fast Write Operations (With Either DASD Fast Write or Cache Fast Write)
The cache management algorithms for both fast write functions are the same.
They differ in the way they are invoked, and in the fact that DASD fast write aiso
uses the NVS to provide protection against power failures, but they both process
read and write hits and misses the same way.

Most write operations are write hits because typical applications read a record
before updating it, or the write operation itself formats the full track. This last
operation is called a full-track format write. In this write operation, the new record
is written, and the rest of the track is formatted for new data. Thus, there is no
need to verify the data on the track before allowing the cache write. Full-track
format writes are considered cache hits.

not in the cache when the channel initiates a write request or the operation is not a
format write the storage control writes the data to DASD and the cache. The
remainder of the track is staged into the cache.

‘ For either DASD fast write or cache fast write operations, if a copy of the data is

For DASD fast write, all writes from the channel to the cache are also stored in the
NVS.

Both cache fast write and DASD fast write operations are explained in “Fast Write”
on page 34.

‘ Caching Algorithms
Several caching algorithms determine how the cache is managed for a specific
type of 1/0 operation. Caching algorithms include normal, sequential,
bypass-cache, and inhibit cache loading. These algorithms are parameters in the
Define Extent command and are used for the remainder of the I/0 operation (a
channel program).

The cache uses normal caching algorithms unless directed otherwise by software.
Normal caching means that the data is staged to the cache after being referred to

. in a read operation and remains in the cache until least-recently-used (LRU)
algorithms permit the data to be overlaid by other data. Normal caching applies to
read operations and both fast write operations. This is the most appropriate
algorithm for random access methods, including the Basic Direct Access Method
(BDAM), the keyed direct processing of Virtual Storage Access Method (VSAM)
key-sequenced data sets (KSDS), the Partitioned Access Method (PAM), and the
Overflow Sequential Access Method (OSAM).

Sequential access methods such as Basic Sequential Access Method (BSAM),
Queued Sequential Access Method (QSAM), and sequential processing of VSAM
entry sequenced data sets invoke sequential caching.

Sequential caching of a channel program is determined by a bit in the Define
Extent command, just as it was in the 3880 Model 23. For the 3990 Model 3, the
sequential algorithm is improved to provide more data in the cache and to keep the

. data in the cache longer. These improvements to sequential caching greatly
increase hit ratios resulting in better performance.
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DASD Attachment

The 3990 must be configured with two storage paths in a subsystem in DLS mode
and four storage paths in a subsystem in DLSE mode. Every DASD in the
subsystem can be accessed by each storage path of the subsystem (except for
2-path DASD in DLSE intermixed configuration). Multiple paths in a subsystem
provide alternate path capability from the processor for both data availability and
performance.

The 3990 attaches IBM 3380 Models AA4 (except devices with serial numbers 10001
through 14999 for 60 Hz units or 10001 through 11818 for 50 Hz units), AD4, AE4,
AJ4, and AK4. The 3990 does not attach to 3380 Model A04, Model CJ2. The 3990
also does not attach to 3380 Model AA4 that have been converted from Model A04
with serial numbers 80000 to 84999.

The 3990 Models 2 and 3 attach 3390 Models A1x and A2x; however, the 3380
Model AA4 may not be attached to a 3990 that has Feature 6120 installed, even if
3390s are not attached.

Table 4 shows which DASD models can be intermixed on the same string.

Table 4. IBM DASD Models that can be Intermixed on the Same String

DASD
Type AA4 AD4 AE4 AJ4 AK4 3390 3390
Model Model
Alx A2x

3380 Yes - — - — - —
Model
B04

3380 - Yes Yes - - - -
Model
BD4

3380 — Yes Yes — - - -
Model
BE4

3380 — — — Yes Yes — —
Model
BJ4

3380 - - — Yes Yes — —
Model
BK4

3390 — - - — — Yes Yes
Model
Bix

3390 — - — - — Yes Yes
Model
B2x

Note:

Yes = Models can be intermixed on the same string.
— = Models cannot be intermixed on the same string.
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3990 Models 2 and 3

The 3990 Models 2 and 3 operate in either DLS or DLSE modes. Each 3990 Model 2
or 3 has two storage clusters. Each storage cluster has two paths to the DASD. A
3990 Model 2 does not have cache or NVS. A 3990 Model 3 has either 32, 64, 128,
or 256 megabytes of cache and 4 megabytes of nonvolatile storage.

In any 3990 in DLS mode, there is no requirement that all channels be connected to
both storage directors within a cluster. In any 3990 in DLSE mode, there is one
multipath storage director per cluster. Each channel accesses both storage paths
within the multipath storage director. The installation has the flexibility to connect
either a DLS single-path storage director or a DLSE multipath storage director to
any of four or eight channels.

Figure 16 shows the maximum configuration of a 3990 Model 3 with two 4-path
DASD strings.

The 3990 Model 3 DASD attachment is the same as the 3990 Model 2 and all
storage paths attach to cache and to the nonvolatile storage.

For high data availability, the two storage paths in a subsystem in DLS mode are
not in the same storage cluster. One storage path is in storage cluster 0 and the
other is in cluster 1. In DLSE mode with four storage paths, two storage paths are
in storage cluster 0 and the other two are in cluster 1.

4o0r8 Power and 4 0r 8
Channels Service Boundary Channels
Storage Storage
| | Cluster O Cluster 1 I| |
Multipath Muitipath
Storage Director 0 Storage Director 1
Storage Storage Storage Storage
Path 0 Path 1 Path 2 Path 3
Power and
Service
Cache Nonvolatile Boundary
Storage Storage
Cache NVS
J I
|
A1IA2 A31A4
AJA | AK4
BJ4| BK4{BU4 | 1 BK4{BJ4|BKA
A1IA2 A3’A4
----------
AK4 | AU4 <]
|Buslaial | | |eudexslpad a

Figure 16. 3990 Model 3 in DLSE Mode Connected to 3380 Models AJ4 or AK4 4-Path
Strings
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Note: For more examples of the different configurations of the 3990, see the IBM
3990 Storage Control Planning, Installation, and Storage Administration
Guide.

Figure 17 shows the 3990 Model 2 with two logical DLS subsystems.
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Storage Storage
Cluster 0 Cluster 1
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Storage y Storage x Storage Y Storage
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T [ :
l N
X X : :
I [ A2 I N a2 !
| !
AD4 i AE4 i
i i
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i [
| | i
: i
T
X x
Al ‘ A2 Yar | Ya2
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BD4 BE4
BD4 BD4 o
3
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>
BE4 BD4 &
Legend: x = Components of Logical DASD Subsystem x (subsystem connection ———— )
Y = Components of Logical DASD Subsystem y (subsystem connection -—-+=—--—-- )

Figure 17. 3990 Model 2 in DLS Mode Attached to 2-Path DASD Strings
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3990 Dual-Frame Configuration

A dual-frame configuration physically connects two 3990 Model 2s or two 3990
Model 3s with dual-frame capable power subsystems. The two frames of the 3990
Model 2s or 3s with dual-frame capable power subsystems are physically bolted
together and the storage clusters, caches, and nonvolatile storages are
interconnected.

Installing a dual-frame configuration requires that both models be 3990 Model 2s,
or both be 3990 Model 3s with dual-frame capable power subsystems. Both 3990s
in a dual-frame configuration must have the same channel switch configuration.
Each 3990 Model 3 can have a different cache size.

Note: 3990s with modular power subsystems cannot be dual-framed. See “Dual
Line Cord” on page 85 for a description of 3990 Models 2 and 3 with this
feature.

In a dual-frame configuration, a DASD string is attached to one of the storage
directors in each frame. In DLSE (4-path) mode, multipath storage director 0 in one
storage control and multipath storage director 1 in the other storage control are
connected to the same DASD string as shown in Figure 18.

4or8 4o0r8 4o0r8 4o0r8
Channels Power and Channels Channels Power and Channels
Service Boundary Service Boundary
Storage Storage Storage Storage
Cluster 0 Cluster 1 Cluster 0 Cluster 1
x Muitipath y Muitipath y Multipath Muitipath
Storage Director 0 Storage Director 1 Storage Director 0 Storage Director 1
Storage Storage Storage Storage Storage Storage Storage Storage
Path 0 Path 1 Path 2 Path 3 Path 0 Path 1 Path 2 Path 3
T ! 1 1
! ! | |
| ! i !
! ! i [
! i ! [
| ! i
P I ' i
] Y P P | I i
X ]’x X Ix y ly y ly
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BJ4 BK4 [BJ4 | AJ4 AK4  |BK4 |BU4 |BK4 BK4 [BJU4 |BK4 | AK4 A4 Bu4 |BK4 |BJ4
P( I I L L 1 1
[T T
x Tx x [ x y Iy y ly
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Legend: x = Components of Logical DASD Subsystem 0 (subsystem connection —) g
y = Components of Logical DASD Subsystem 1 (subsystem connection -=—:.—..—.. ) s

Figure 18. Dual-Frame 3990 Model 2 in DLSE Mode Attached to 4-Path DASD Strings
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Notes:

1. For more information on the dual-frame configuration, see “Hardware and Data
Availability Considerations” on page 44.

2. For more examples of the different configurations of the 3990, see the /BM 3990
Storage Control Planning, Installation, and Storage Administration Guide.

3. Feature 6120 is supported on 3990 Model 2 and 3 dual-frame configurations;
however, both machines must have the feature installed.
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Chapter 4. Programming Support

MVS Support for the 3990

The 3990 runs under MVS/ESA, MVS/XA, and MVS/370, with and without caching.
MVS/ESA and MVS/XA support the 3990 extended functions DASD fast write and
dual copy; and provide IDCAMS support for subsystem cache fast write with the
appropriate level of Data Facility Product (DFP).

Warning: All systems that share a subsystem on which DASD fast write or dual
copy is in use must run software that supports these 3990 extended functions.

Minimum MVS Program Levels for 3990 Basic Operations

Note: Different levels of software support are required when the 3990 is attached
to 3390 DASD. For the most current listing of these 3390 software support
levels, see Using IBM 3390 Direct Access Storage in an MVS Environment.

Although the information below lists only the minimum version and release levels
required to support the 3990, you should always use the most current level
available to take advantage of any product enhancements.

The minimum release level of MVS programs, with the appropriate PTFs, required
to support 3990 basic operations is: (Basic caching includes caching as in a 3880
Models 13 and 23, and cache fast write operations of the 3990 Model 3.)

¢ MVS/ESA

— MVS/System Product Version 3 Release 1.0

— MVS/DFP Version 3 Release 1.0 *

— Data Facility Data Set Services (DFDSS) Version 2 Release 4

— Device Support Facility (ICKDSF) Release 9.0 with PTF UY90143

— DFSORT Release 9.0 (with appropriate PTFs)

— DFSORT Release 10 for cache fast write and Read Track support (with
appropriate PTFs)

— EREP Version 3 Release 3.2.

* Although not MVS/ESA, MVS/DFP Version 2 Release 3.0 is also supported.
e MVS/XA

— MVS/System Product Version 2 Release 1.2

— MVS/XA DFP Version 2 Release 2.3 or Version 1 Release 1.3

— Data Facility Data Set Services (DFDSS) Version 2 Release 2.0

— Device Support Facility (ICKDSF) Release 9.0

— DFSORT Release 9.0 (with appropriate PTFs)

—~ DFSORT Release 10 for cache fast write and Read Track support (with
appropriate PTFs)

— EREP Version 3 Release 3.2.
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TSO Fast Dual Copy

. System:
— 3090-200E (128MB central with 256MB expanded storage)
¢ Software Environment:
— TSO/E 1.4
— JES 220
— DFP3.1.0
— MVS/SP 3.1.0e.
¢ DASD subsystem:

— 3990 Model G03 with 32MB of cache and 32 cached primary volumes
(16 3380-J and 16 3380-K — plus devices for secondaries)

* DASD volumes groups:

’ — TSO user, work, and catalog
— ISPF library
— System library

* Read to write ratio = 5:1
* Read hit ratio = 0.86
* DASD fast write hit ratio = 0.94

A series of runs were made with the 3990 in basic caching mode. The subsystem

' I/0 rates ranged from approximately 120 to 380 requests per second. The runs
were then repeated with DASD fast write active for all volumes in the subsystem.
DASD fast write was able to improve subsystem response time by approximately
27% at the lowest I/0O rate to approximately 23% at the highest 1/0 rate.

Subsystem Performance with Six Fast Dual Copy Pairs: Six volumes of data were
selected for duplexing. These six volumes contained data sets that if access was
lost to them it would cause an IPL or an interruption of TSO service. The read to
write ratio for this data was 7.7:1 which represented 16% of all of the write activity
in the measured subsystem. At the 120 to 200 plus I/0 rate, the subsystem

. response was approximately 10% lower then basic caching. At approximately 380
1/0’s per second, the subsystem response time was 5% lower than basic caching.

Subsystem Performance with Thirteen Fast Dual Copy Pairs: Seven additional
volumes of data were then selected for dupiexing. These seven volumes contained
more write intensive data such that the read to write ratio for the thirteen volumes
decreased to 4.3:1. These volumes represented 48% of all of the write activity in
the measured subsystem. At the 120 to 200 plus 1/O rate, the subsystem response
time was approximately 10 to 11% higher than basic caching. At approximately
380 I/0’s per second range, the subsystem response time was approximately 40%
higher than basic caching. However, it is important to note that the highest
subsystem response time measured was less than 16 milliseconds. This is lower
than we could expect from noncached DASD.
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Summary

In summary, the performance results cited showed that the overall DASD
subsystem response time varies with the number and type of writes being
duplexed. Fast dual copy subsystem performance can be much better than or not
quite as good as basic caching depending on many variables.

Keep in mind that fast dual copy is primarily an availability feature for the 3990
Model 3 subsystem. Therefore, when preparing to implement fast dual copy, we
suggest that you build a prioritized list of the data sets that may need dual copy
protection. You should review system data sets, such as control data sets, as well
as application data sets. The candidate list in “Potential Fast Dual Copy
Candidates” on page 70 may give you some indications of the types of data sets
you want to consider. Next, you need to gather RMF device activity reports for the
volumes and subsystems containing these data sets. Use this information to
evaluate your candidates for fast dual copy, using the guidelines described below,
and modify your prioritized list of candidates appropriately. Proceed to establish
fast dual copy pairs, starting with one or two volumes per subsystem, then
gradually adding more.

Rather than just looking at the device or subsystem level performance of fast dual
copy, it is very important to look at the system level impact—in terms of transaction
throughput and transaction response time. What may appear to be a significant
change in a particular device’s response time, may or may not have a visible
impact on total system performance. Even if there is measurable impact, the value
of the second copy must be considered in making the final evaluation of the
appropriateness of fast dual copy.
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Other Critical System Data Sets
There are a number of other critical system data sets, such as:

* Program libraries

¢ |SPF data sets

o LINKLIST data sets

* SMP data sets

e Other system data sets with low levels of update activity

* Other system data sets for which there are facilities in place to log changes or
otherwise provide backup copies.

All of these may still be candidates for dual copy because dual copy insulates the
operating system or applications from the effects of a DASD hardware failure.

Full Function IMS Data Bases
Without dual copy, an I/0 error on an IMS data base volume can bring the
application down and the installation must invoke data base recovery. Depending
on the frequency of image copy and update activity, the recovery process could
take several hours. The basic steps in IMS recovery include:

Locate the latest image copy tapes

Locate a spare volume

Restore all volumes of the data base

Find all log data sets

Generate JCL for the recovery

Run change accumulation (if appropriate)

Apply the log data sets or change accumulation data sets
Restart the application.

©ONOO AN~

Data Base Recovery Control (DBRC) may be used io facilitate recovery. It can be
used to identify the proper image copy tapes and log data sets, perform change
accumulation, and generate the JCL for the recovery process.

Dual copy can reduce application outages caused by hardware failure and the
resulting recovery activity.
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DASD Fast Write in MVS/ESA and MVS/XA Environments

MVS DASD Fast Write Data Selection Guidelines

Table 8 shows data set candidates for DASD fast write operations.

DASD fast write improves the performance of data sets that have a significant
amount of write activity. Good DASD fast write candidates include catalogs, JES
CHECKPOINT, SPOOL, other control data sets, and many logging functions with
moderate levels of activity. Data bases or VSAM data sets may also be good

candidates.

Typically, the write hit ratios observed have been very high for two reasons:

* Most applications read a record before updating it, so the number of truly
random write misses is quite small. (Full-track format writes are considered

write hits.)

* When writing a sequential output file, a format write is used for the entire track,

which is considered a write hit by the 3980 Model 3 (no stage is required since
the entire track is rewritten).

Some applications may not show a performance improvement with DASD fast
write. As in the case of normal caching, update writes where the transfer size is
more than half a track may not benefit from DASD fast write. Data for which the
write hit ratio is less than 85% might not benefit from DASD fast write. Also,
applications such as very-high-activity logging functions that write half a track or
more at a time with very high request rates might not perform better than
noncached DASD. (This is true even if there is a high write hit ratio.) Such
applications must be individually evaluated.

Table 8. MVS DASD Fast Write Data Set Selection Guidelines

Write candidates

other control data sets,
SPOOL volumes, JES
Checkpoint, and work
volumes (in moderate
number per 3990 Model
3)

data, Catalogs

bases, IMS message
queues, scratch pad
area, image copy,
RECON, WADS

Data Set System and
Categories General Data Sets TSO IMS CICS
Good DASD Fast DFHSM control data sets, Libraries, ISPF, TSO user Moderate-sized data System Log,

Intra-partition
transient data,
aux temporary
storage, aux
trace. Larger
application data
bases with high
update activity
(recommended
with the larger
cache sizes)

Potential good
DASD Fast Write
candidates (See
the following
note.)

Other system-type data
sets, lookup tables or
dictionaries, large
sequential data sets,
custom systems, and
data sets with high
update activity

Larger full-function data
bases with high update
activity (recommended
with the larger cache
sizes)

Larger
application data
bases with high
update activity
(recommended
with the larger
cache sizes)

Note: Custom-designed systems or other software might have good cache
candidates that you can evaluate by the criteria given above. For example,

data sets having read hit and DASD fast write hit ratios of 85% or better and

a read-to-write ratio of 2:1 are good candidates for a 3990 Model 3.
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The performance of DASD fast write in typical TSO and IMS data base applications
has been tneasured using data collected from representative large TSO and IMS
data base systems. In such environments, DASD fast write performance improved
subsystem response time and increased the number of accesses per second.

In many installations, it is desirable to use DASD fast write for applications with
very high levels of write activity. Such applications require analysis, and probably
testing on the 3990 Model 3. It is difficult to develop guidelines for these, due to the
varying load on the storage control and the I/O rate to the write data set. The
suggested procedure is to place this high write activity application on the 3990
Model 3 first, and add more workload gradually. In general, the higher the hit ratio
of the additional data, the more easily the additional load may be absorbed with a
good response time.

DASD Fast Write Performance Measurements
This section shows performance measurements of 3880 Model AJ4s and AK4s and
3990 Model 3 DASD fast write extended function. The different operating
measurements were obtained through measurements of normal production
environments which represent a variety of workloads, configurations, and
transaction mixes. The performance values should be taken as indications of
relative performances characteristics. It is important to realize that some of the
workload characteristics may not apply to other operating environments.

When evaluating DASD subsystem performance characteristics, it is also important
to realize that improvements in DASD subsystem performance may not necessarily
result in improvements in system performance. Other variables such as the
processor cycle speeds, the main storage size, the operating system, and the
communications network may limit the potential system performance even if the
DASD subsystem performance has been improved.

Other environments, configurations, and processors will experience different levels
of performance. Accordingly, these figures do not constitute a performance
guarantee or warranty.

The performance information presented here was gathered at five different data
processing installations utilizing the IBM 3990 Mode! 3 Extended Function, DASD
fast write.

¢ One 3990 Model 3 with 53 cached DASD volumes (TSO — computer industry)

¢ One 3990 Model 3 with 32 cached DASD volumes (TSO — computer industry)

¢ One 3990 Model 3 with 52 cached DASD volumes (TSO — communications
industry)

¢ One 3990 Model 3 with 37 cached DASD volumes (Online/TSO — banking
industry)

¢ One 3990 Model 3 with 36 cached DASD volumes (IMS — aerospace industry).

Summary of DASD fast write performance results:

At all installations, when DASD fast write (DFW) was enabled to the volumes,
average 3990 Model 3 response times dropped significantly. DASD models used in
the measurements were connected to their 3990 Model 3s in device level selection
enhanced (DLSE) mode. The activity rates (SIOs per second) and the read hit
ratios (H/R) remained nearly constant during the DFW verus non-DFW comparisons
at each installation. Therefore, we can assume that the response time
improvement can be attributed entirely to the DASD fast write capability of the 3990
Model 3. The performance improvement in the DASD subsystem was provided
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entirely by DASD fast write, not by additional cache. (Example 2 also shows an
additional improvement resulting by adding additional cache.)

Certain volume groups generally exhibited response time improvements more
significant that the 3990 Model 3 averages. These are the TSO user volumes, JES
checkpoint/SPOOL and work volumes. In the IMS environment, it was the WADS
volumes that displayed significant subsystem response time reductions. Volumes
with a consistently low read-to-write ratio (Iless than two) received the greatest
performance gain from DASD fast write.
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Example 1 — DASD Fast Write (TSO)

The following shows the environment and measurements obtained in a computer ‘

industry installation.
* Software Environment:
— TSO/E 2.1
— JES22.2.0
— DFP3.1.1
— MVS/ESA 3.1.1
— MVS/XA 2.2.3 (on 3090-400).
¢ Systems:
— 3090-600S (256MB main with 1024MB expanded storage)
— 3090-600E (256MB main with 256 MB expanded storage)
— 3090 400E (256MB main storage)
— 3090-400 (128MB main with 512MB expanded storage).
e DASD subsystem:
— 3990 Model 3 with 53 cached volumes (41 3380-K and 12 3380-J)

42 DFHSM managed TSO storage volumes
1 DFHSM control volume

3 JES SPOOL volumes

1 JES checkpoint volume

3 work volumes

2 system volumes

1 IGS (graphics) volume.

¢ The following chart shows the subsystem performance results:

Cache Response | Read Fast Write Read/Write
Function Size SIO/Sec | Time Hit Ratio Hit Ratio Hit Ratio
Base Caching 128MB | 318 13.5 ms 0.949 0.000 3.90
DASD Fast Write 128MB | 322 8.5 ms 0.964 0.940 3.83
Change 1% —37%

¢ Conclusions and Observations:

In addition to observing outstanding subsystem level performance
improvements using DASD fast write (37 % better response time), some
significant improvements were noted for individual volumes.

For example, using only basic caching support, the JES2 SPOOL volume
provided an average response time of 34.6 milliseconds. When DASD fast
write was added for the volume, average response time for the SPOOL volume
dropped to nine milliseconds, a reduction of 74%.
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Example 2 — DASD Fast Write (TSO)

The following shows the environment and measurements obtained in a computer

industry installation.

e Software Environment:

— TSO/E 1.4
- JES32.2.1

— DFP 3.1.1

— MVS/XA 2.2.3.

¢ Systems:

— 3090-600E (256MB main with 1024MB expanded storage)
— 3090-400 (128MB main with 512MB expanded storage)
— 3090-400 (128MB main with 512MB expanded storage)
— 3084-QX (128MB main storage).

e DASD subsystem:
— 3990 Model 3 with 32 cached volumes (16 3380-K and 16 3380-J)

16 DFHSM managed TSO storage volumes

1 DFHSM control volume

1 JES SPOOL volume

4 work volumes

5 engineering design volumes
2 system volumes

1 catalog volume
1 VSAM volume
1 spare volume.

e Subsystem performance results:

Cache Response ;| Read Fast Write Read/Write
Function Size SlO/Sec | Time Hit Ratio Hit Ratio Hit Ratio
Base Caching 64MB 278 9.66 ms 0.958 0.000 5.55
DASD Fast Write 64MB 278 6.79 ms 0.950 0.934 6.00
Change 0% —30%
DASD Fast Write 128MB | 296 5.78 ms 0.961 0.956 6.38
Change 7% —40%

* Conclusions and Observations:

In this installation, the cache size was also increased from the base of 64MB to
128MB. Notice that the read hit ratio increased very little, while the write hit
ratio had a larger increase. The result was an additional improvement in

average response time.

Also note that the SPOOL volume response the SPOOL volume response time
improved 59% with DASD fast write (DFW) enabled.
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Example 4 — DASD Fast Write (Online/TSO)

. The following shows the environment and measurements obtained in a banking
industry installation.

* Software Environment:
— TSO/E 2.1
- CICS 1.7
- JES22.20
— DFP3.1.1
- MVS/ESA 3.1.1.
¢ Systems:
— 3090-400E (128MB main with 512MB expanded storage)
— 3090-400E (LPAR) (48MB main with 256 MB expanded storage)
‘ e DASD subsystem:
— 3990 Model 3 with 37 cached volumes (27 3380-K and 10 3380-J)

7 ATM database volumes

5 RMDS archive volumes

1 JES checkpoint volume

6 JES SPOOL volumes

6 work volumes

8 batch master file volumes
. 2 batch report output volumes

1 RACF volume

1 started task volume

e Subsystem performance results:

Cache Response | Read Fast Write Read/Write
Function Size Sl0/Sec | Time Hit Ratio Hit Ratio Hit Ratio
Base Caching 128MB | 275 12.8 ms 0.898 0.000 3.53
DASD Fast Write 128MB | 281 7.54 ms 0.910 0.910 3.14
' Change 2% —41%

¢ Conclusions and Observations:

In addition to observing outstanding subsystem level performance
improvements using DASD fast write, some significant improvements were
noted for individual volumes. For example:

— Using only base caching support, the JES2 SPOOL volume provided an
average response time of 24.7 milliseconds. When DASD fast write was
added for the volume, average response time for the SPOOL volume
dropped to 7.75 milliseconds, a reduction of 69%.

— Large response time improvements measured were 68% for the JES
checkpoint and 59% for the work volumes.
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Guidelines for Using Cache Fast Write with DFSORT in MVS

' Environments

Cache fast write is supported for sort work files in DFSORT Release 10 in all MVS
environments. We recommend that you use the foliowing guidelines in
implementing DFSORT with cache fast write:

Use cache fast write for small to intermediate-size sorts. Large sorts (for
example, sorts that require more sort work space than is available in the
cache) should be directed to DASD volumes that are not eligible for cache fast
write because the volumes are not attached to a 3990 Model 3 or are attached
to a 3990 Model 3 with:

— device caching set off for the volume, or
— caching set off for the subsystem, or
— cache fast write set off for the subsystem.

Estimate approximate sort work space requirements by multiplying the input
data set size by 1.7. See DFSORT Application Programming Guide for details.

Ensure that the estimated total concurrent sort work space in bytes does not
exceed the available cache. If other data will also be cached, reduce the total
concurrent sort work space appropriately. (See the recommended process
below.) If possible, schedule larger sort runs at times when the cache
workload is lighter.

Follow the existing guidelines on placement of sort work file volumes:
— Isolate the sort work volumes from other high activity system data sets
— Place the sort work volumes on DASD strings dedicated to sort activity.

Sort performance will probably not be improved by using more than three or
four sort work files.

Following are recommended guidelines for selecting and migrating data to a
3990 Model 3 that is expected to have a significant sort workload:

— Migrate the sort volumes to the 3990 Model 3 before caching the other data
— Measure the performance
— Gradually add more caching volumes to the subsystem

— Monitor both the performance of the sort volumes and the performance of
the added volumes

— Continue adding more workload as long as the subsystem performance is
satisfactory.
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MVS Cache and Cache Fast Write Data Set Selection Guidelines

Table 9 shows data set candidates for basic caching and cache fast write

operations.

Table 9. MVS Cache and Cache Fast Write Data Selection Guidelines

Data Set System and
Categories General Data Sets TSO iMS CIiCs
Best cache Partitioned data sets, Libraries, ISPF, TSO ACB, ADF work data Program
candidates PROCLIB, control user data, catalogs base, program libraries
data sets, catalogs, libraries
RACF and DFHSM
control data sets
Good cache Sequential input data Data base indexes, Application
candidates sets moderate-sized data data sets
bases (primarily
inquiry), IMS short
message queue
Potential Other system-type Image copy, RECON
good cache data sets, lookup data set, larger data
candidates tables or bases (with larger
(See the dictionaries, custom cache sizes), scratch
following systems pad area, long
note.) message queue,
QBLKS
Cache Fast SORTWK
Write
candidates
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Note: Custom-designed systems or other software might have good cache

candidates that you can evaluate by the criteria given above. For example,
data sets having a read hit ratio of 65% or better and a read-to-write ratio of

2:1 are good candidates for a 3990 Model 3.




. Chapter 6. Optional Features

Features Available for 3990 Storage Controls

The following optional features are available on the 3990 Models:

Four Channel Switch, Additional (all models of the 3990)
Remote/Local Capability (all models of the 3980)

Dual Line Cord (3990 Models 2 and 3 only)

3390 Attachment (3990 Models 2 and 3 only).

e o o o

Four Channel Switch, Additional

The Four Channel Switch, Additional feature 8172 permits four additional channels
to be attached to each storage cluster.

Remote/Local Capability
The Remote/Local Capability feature 7149 permits the operator to enable or
disable the channels either at the 3990 operator panel or at a remote switch panel.
This feature should be ordered once for a 3990 Model 1 and twice for a 3990 Model
2 or 3990 Model 3, regardless of the number of channels.

Dual Line Cord

The Dual Line Cord feature is available for both already installed 3990 Models 2

. and 3 as well as for new 3990 Models 2 and 3 shipped from the factory. See
Table 10 for which feature to install. 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.

Table 10. Dual Line Cord Feature Numbers
Type Of
Feature 3990 Power Factory Field
Number Model Subsystem Install Install
9535 2o0r3 modular yes no
5352 2o0r3 modular no yes
4353 2 dual-frame no yes
capable
5353 3 dual-frame no yes
capable

3390 Attachment
The 3390 Attachment feature 6120 for IBM 3990 Models 2 and 3 allows attachment
of the IBM 3390 in both 3390 mode and in 3380 track compatibility mode. The 3390
operates in four-path mode at a data transfer rate of 4.2 megabytes per second.
‘ On 3990 Model 3s attached to IBM 3090s with 4.5 megabytes per second channels,
cache transfers will be 4.5 megabytes per second. 3990 Models 2 and 3 with
feature 6120 installed do not support IBM 3380 Models AA4, A04, and B04, or 3380
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Model CJ2; however, all other 3380 models can be attached to a 3990 along with
3390s.

IBM 3990 Models 2 and 3 with feature 6120 installed support the following mutually
exclusive configurations of 3390 and 3380 A-units.

1. One 3390 Model A14, A18, A24, or A28 AND one or two (in any combination)
3380 Models AD4, AE4, AJ4*, or AK4* (* with specify 9432)

2. One 3390 Model A14, A18, A24, or A28 AND two (in any combination) 3380
Models AJ4** or AK4™* (** with specify 9433)

3. One or two 3390 Models A14, A18, A24, or A28 AND no 3380 Models

4. One to four strings of the following in any combination: 3380 AD, AE, AJ*, AK*
(*with feature 9432)

5. One or two 3380 Models AD4 or A4E AND two 3380 Models AJ4** or AK4**
(**with feature 9433) in any combination.

Feature 6120 is supported on 3990 Model 2 and 3 dual-frame configurations;
however, both machines must have the feature installed.
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Features Available for 3380 Direct Access Storage Devices

One of two features is required on all 3380 Model AJ4/AK4 that attach to a 3990.
These features specify whether the DASD string operates in 2-path or 4-path mode.

3380 AJ4/AK4 2-Path String Attachment

The 3380 AJ4/AK4 2-Path String Attachment feature 9432 must be installed on all
2-path 3380 Model AJ4 or AK4s before the strings are attached to a 3990 operating
in DLS mode. Feature 9432 allows the 3380 AJ4 or AK4 to operate in a 2-path
string. DLS mode permits two single-path storage directors to access data in the
DASD subsystem.

3380 AJ4/AK4 4-Path String Attachment

The 3380 AJ4/AK4 4-Path String Attachment feature 9433 must be installed on all
3380 Models AJ4 or AK4 before the strings are attached to a 3990 Model 2 or 3
operating in DLSE mode. Feature 9433 allows the 3380 AJ4 or AK4 to operate as a
4-path string. DLSE mode permits two multipath storage directors to access data
in the DASD subsystem.

Engineering Changes Required for Other 3380 Models

The 3990 does not require any features to attach to 3380 Models AD4 or AEA4.
However, the 3380 Models AD4 or AE4 do require the 3380 AD4/AE4
Installation/Maintenance Update Engineering Change EC465359 ECA131 to attach
to the 3990.

The 3990 does not require any features to attach to 3380 Model AA4. However, the
3380 Model AA4 does require the 3380 AA4 Installation/Maintenance Update
Engineering Change EC444944 ECA130 to attach to the 3990.

3390 Features

The 3390 does not require any features to attach to the 3990 Storage Control.
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Acronyms and Abbreviations

This list contains definitions for acronyms and EBCDIC Extended binary coded decimal interchange

abbreviations used in the various books in the Storage code
f:::::t;?yﬂ:;?ﬁ t;?sest;;r:i?ic:nb:)hcji.“;:)?nrz ?eortms are EOF End-of-file
more specifically defined in the glossary. ERDS Error recording data set
ACB Access method control block EREP Environmental Record Editing and Printing
ACS Automatic class selection program
ACDS Active control data set ESDS Entry-sequenced data set
AIX Alternate index EXCP Execute channel program
ASCII American National Standard Code for ESQA Extended system queue area
Information Interchange FBA Fixed-block architecture
BCS Basic catalog structure FCCHH Flag, cylinder, cylinder, head, head
BDAM  Basic direct access method FRU Field replaceable unit
BPAM  Basic partitioned access method GB Gigabyte
BSAM Basic sequential access method GDG Generation data group
BSDS Bootstrap data set GRS Global resource serialization
CCHH Cylinder, cylinder, head, head GTF Generalized trace facility
CCHHR Cylinder, cylinder, head, head, record HA Home address
ccw Channel command word HDA Head-disk assembly
CHL-I Channel interface ID Identifier
CHPID Channel path identifier IML Initial microcode load
Cl Control interval I0CP 1/0 configuration program
CKD Count-key-data IOGEN Input/output device generation
CMS Conversational Monitor System 1/0 Input/output
CP Control program IPL Initial program load
CTC Channel-to-channel ISAM Indexed sequential access method
CTL-I Control interface iscClii Iinternational Reference Version of the
cvoL Control volume :::::z:zggzl Standard for Information
DASD Direct access storage device ISMF Interactive Storage Management Facility
bCB  Data control block ISPF/PDF Interactive System Productivity
DD Data definition Facility/Program Development Facility
DFDSS Data Facility Data Set Services JCL Job control language
DFHSM Data Facility Hierarchical Storage Manager JCT JES control table
DFP Data Facility Product JES Job entry subsystem
DFSORT Data Facility Sort KL key length
DL Data length KSDS Key-sequenced data set
DLS Device level selection KVA kilovolt ampere
DLSE Device level selection enhanced LDS Linear data set
DPS Dynamic path selection LRU Least recently used algorithm
MAP Maintenance analysis procedure
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MB
MPSD
MVSCP
NVS
OLTEP
0s
PAM
PFK
PLPA
PTF
RO
RACF
RMF
RPS
RRDS
RTM/SF
SAM
SCA
SCDS
SF

SIM
SLR

Megabyte

Multipath storage director

MVS configuration program
Nonvolatile storage

Online Test Executive Program
Operating system

Partitioned access method
Program function keyboard
Pageable link pack area
Program temporary fix

Record zero

Resource Access Control Facility
Resource Measurement Facility
Rotational position sensing
Relative record data set
Realtime Monitor/Systems Facility
Sequential access method
Shared control array

Source control data set

Support facility

Service information message

Service Level Reporter
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SMF
SML
SMS
SQL/DS
SSID
TCO
TPF
TSO
TTR
ucs
ucw
VIO
VMMAP
VMPPF
VMPRF
VSAM
VTAM
vTOC
VVDS
WTO
XA

System Management Facilities
MVS Storage Management Library
Storage Management Subsystem
Structured Query Language/Data System
Subsystem identifier

Triple Capacity Option

Transaction Processing Facility
Time sharing option

Track record

Unit control block

Unit control word

Virtual input/output

VM Monitor Analysis Program

VM Performance Planning Facility
VM Performance Reporting Facility

Virtual storage access method

Virtual telecommunications access method

Volume table of contents
VSAM volume data set
Write to operator

Extended architecture







control unit. A hardware unit that controls the reading,
writing, or displaying of data at one or more
input/output devices. See also storage control.

controller. The hardware component of a DASD head
of string unit that provides the path control and data
transfer functions. For example, 3390 A-units have four
controllers, and there are two controllers in a 3380
Model AE4, AK4, or CJ2. See also device adapter.

controller address. The 1-bit address used by the
storage control to direct commands to the correct
DASD string on the CTL-I. Controller address applies
to the 3380 Models AA4, AD4, and AE4. See also string
address.

controller ID. An 8-bit identifier that uniquely identifies
the physical string regardless of the selection address.
It identifies to the service representative, by means of
EREP, a failing subsystem component (controller or
device) without having to translate a selection address
(which may have little relation to a physical address) to
a physical component. The controller ID is the number
shown on the operator panel. Controller ID applies to
the 3380 Models AA4, AD4, and AE4. See also string
ID.

count-key-data (CKD). A DASD data recording format
employing self-defining record formats in which each
record is represented by a count area that identifies the
record and specifies its format, an optional key area
that may be used to identify the data area contents, and
a data area that contains the user data for the record.
CKD is also used to refer to a set of channel commands
that are accepted by a device that employs the CKD
recording format. See extended count-key-data.

D

DASD. Direct access storage device.

DASD tast write. A form of fast write to cache where
the data is written concurrently to cache and
nonvolatile storage and automatically scheduled for
destaging to the DASD. Both copies are retained in the
storage control until the data is completely written to
the DASD, providing data integrity equivalent to writing
directly to the DASD. DASD fast write is available with
a 3990 Model 3 Storage Control.

DASD subsystem. A storage control and its attached
direct access storage devices.

demotion. The process of removing the image of one
or more records from cache. A set of one or more
DASD records is demoted either by being selected for
replacement (overlay) by another set of DASD records
or by being marked invalid. Compare to promotion.

destage. The asynchronous write of new or updated
data from cache or nonvolatile storage to DASD. This
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is used only for the fast write and dual copy functions of
3990 Model 3. See also fast write and write hit.

device. A uniquely addressable part of a DASD unit
that consists of a set of access arms, the associated

disk surfaces, and the electronic circuitry required to
locate, read, and write data. See also volume.

device adapter (DA). The hardware component of a
3390 head of string unit that provides the path control
and data transfer functions. See also controller.

device address. Three or four hexadecimal digits that
uniquely define a physical I1/0 device on a channel path
in System/370 mode. The one or two leftmost digits are
the address of the channel to which the device is
attached. The two rightmost digits represent the unit
address.

device ID. An 8-bit identifier that uniquely identifies a
physical 1/0 device.

device level selection (DLS). A DASD function
available with 3380 Models AD4, BD4, AE4, BE4, AJ4,
BJ4, AK4, BK4, and CJ2. With DLS, each of the two
controllers in the DASD string has a path to all devices
in the string, and any two devices in the 2-path DASD
string can read or write data simultaneously. See DLS
mode.

device level selection enhanced (DLSE). A DASD
function providing four data transfer paths to each
device in a 4-path DASD string. With DLSE, any four
devices in a 4-path DASD string can read or write data
simultaneously. See DLSE mode.

device number. Four hexadecimal digits that logically
identify an 1/0 device in a System/370 Extended
Architecture or Enterprise Systems Architecture/370
Systems.

device release. A command that terminates the
reservation of the device from the channel issuing the
command or from all channels on the interface path
group.

device reserve. A command that reserves the device
for the channel issuing the command, or for all
channels in the same interface path group.

device support authorization. Channel programs
executing with this authorization can access all tracks
in all track groups, and can execute all Locate Record
operations.

Device Support Facilities program (ICKDSF). A
program used to initialize DASD at installation and
provide media mairtenance.

device support tracks. Reserved tracks of a DASD
volume that may be used to store the subsystem status
information used by cached subsystems (for example




that must follow the restrictions imposed by operations
the Locate Record parameters specify. The domain is
in effect for the number of records or tracks that the
count parameter specifies. See also domain.

logical DASD subsystem. Two storage directors
attached to the same DASD strings together with those
DASD strings.

maintenance analysis procedure (MAP). A
step-by-step procedure for tracing a symptom to the
cause of a failure.

media. The disk surface on which data is stored.

media SIM. A message generated when 3390 detects
a device media fault that requires media maintenance.
See also service information message (SIM).

megabyte (MB). 106 bytes.

multipath storage director. A storage director in a
3990 Storage Control operating in DLSE mode. Each
multipath storage director in a storage control is
associated with two storage paths. All storage paths in
a multipath storage director respond to the same range
of control unit addresses on a channel.

multitrack operations. A mode of operation in which
the storage director advances to the next track when
the operation continues past the end of a track.

nondisruptive installation. Allows customer operations
to continue concurrently with the physical installation of
an additional 4-path DASD string (or 4-path DASD
B-units), to an existing 4-path DASD subsystem. This
provides access to data on the existing units while
installation activity is in progress. Nondisruptive
installation is available when only 4-path DASD are
attached to a properly configured 3990 Model 2 or
Model 3 Storage Control.

nondisruptive removal. Allows customer operations to
continue concurrently with the physical removal of a
4-path DASD string (or 4-path DASD B-units), from an
existing 4-path DASD subsystem. This provides access
to data on the unaffected units while removal activity is
in progress. Nondisruptive removal is available when
only 4-path DASD are attached to a properly configured
3990 Model 2 or Model 3 Storage Control.

nonvolatile storage (NVS). Additional random access
electronic storage with a backup battery power source,
available with a 3990 Model 3 Storage Control, used to
retain data during a power failure. Nonvolatile storage,

accessible from ail storage directors, stores data
during DASD fast write and dual copy operations.

normal authorization. A channel program executing
with normal authorization cannot access the diagnostic
or device support tracks.

o

orient. An operational code of the Locate Record
command that prepares the storage director to position
the DASD to the seek address and sector number
parameters.

orientation. A control state within a storage path that
indicates the type of area (home address, count, key, or
data field) that has just passed under the read/write
head of the device.

P

physical ID. A unique designation to identify specific
components in a data processing complex.

pinned data. Data that is held in a 3990 Model 3
Storage Control, because of a permanent error
condition, until it can be destaged to DASD or until it is
explicitly discarded by a host command. Pinned data
exists only when using fast write or dual copy
functions.

predictable write. A fast write operation that formats,
in cache only, the entire user area of the track and
creates a track image. This full-track image is
available for later destaging to a DASD.

primary device. One device of a dual copy volume.
All channel commands to the dual copy logical volume
are directed to the primary device. The data on the
primary device is duplicated on the secondary device.
See also secondary device.

primary track. On a direct access storage device, the
original track on which data is stored. See also
alternate track.

promotion. The process of moving a track image from
a DASD to cache.

Q

quiesce. A function on a 3990 Model 2 or 3 Storage
Control in DLSE mode, configured with only 4-path
strings. This function makes one component of a
storage subsystem temporarily unavailable to the
processor while assuring that the remaining
components are available for data transfer. For
example, components of a storage subsystem are
storage path, controller, and DASD string. This
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4-path string. A series of physically connected DASD 4-path string requires one A-unit, while two 3380 Model
units in which the head of string provides four data AJ4/AK4 units are required for a 3380 4-path string.
transfer paths that can operate simultaneously. A 3390 .
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Short Title Full Title Order Number Contents
VMBACKUP Management System VMBACKUP Management System GH20-6248 Overview of VMBACKUP and
General Information General Information VMArchive functions for data backup
and archival
VM/Directory Maintenarce General VMI/Directory Maintenance General GC20-1836 Overview of DIRMAINT functions for
Information Information directory maintenance
VM/Directory Maintenance VM/Directory Maintenance Installation SC20-1840 Description of DIRMAINT
Installation and System and System Administrator’s Guide administrator commands
Administrator's Guide
VM/ISF General Information VM/Intersystems Facility General GC23-0397 Provides an overview of using
Information VM/ISF for sharing minidisks
VM/ISF Planning and Installation VM/Intersystems Facility Planning and SC23-0399 Provides guidance and reference
Installation information for those planning
system resources’ usage for VM/ISF
and for installers of VM/ISF
VM/ISF Operation and Use VM/Intersystems Facility Operation and SC23-0400 Describes operation of VM/ISF
Use functions, and contains CP and CMS
command syntax and messages and
codes for CP, CMS, and
VM/Pass-Through Facility
VMMAP General Information VM Monitor Analysis Program General GC34-2164 Overview of VMMAP functions for
Information performance monitoring
VMMAP User’s Guide and Reference Virtual Machine Monitor Analysis SC34-2166 Description of VMMAP commands
Program User’s Guide and Reference and reports
VM/PPF General Information VM Performance Planning Facility GC34-2126 Overview of VM/PPF functions for
General Information performance analysis and modeling
VMPRF User Guide and Reference VM Performance Reporting Facility SC23-0460 Guide to VMPRF functions for
(VMPRF) User Guide and Reference performance analysis and modeling
VM Reference Information
Alternate Pathing under VM Alternate Pathing under VM GG22-9381 Description of how VM/SP uses
alternate paths in the storage
subsystem
CMS Reference VMISP CMS Command and Macro SC19-6209 Discussion of CMS commands,
Reference (Release 4) including FORMAT and COPYFILE for
VM/SP CMS Command Reference the .VM/SP and VM/SP HPO
environments
(Release 5)
VM/XA SF CMS Command and Macro GC19-6231 Discussion of CMS commands,
Reference including FORMAT and COPYFILE
VM/XA SP CMS Command Reference SC23-0354 Discussion of CMS commands,
including FORMAT and COPYFILE
Comparison of IBM 3380s and IBM Comparison of IBM 3380s and IBM GG22-9347 Evaluates 3380 disk capacity and
3350s Used for VM/CMS Minidisks 3350s Used for VM/CMS Minidisks. performance in VM/SP HPO
CP for System Programming VMISP CP for System Programming SC24-5285 Discussion of system programming
(Release 5) tasks and commands, including CP
INDICATE, SYSOWN, MONITOR
VMISP HPO CP for System SC19-6224 Discussion of system programming
Programming (Release 5) tasks and commands, including CP
INDICATE, SYSOWN, MONITOR
CP Reference VM/SP CP Command Reference SC19-6211 Discussion of CP commands for both
general and non-general users
VM/SP HPO CP Command Reference SC19-6227 Discussion of CP commands for both
general and non-general users
VM/XA SF CP Command and Diagnosis GC19-6215 Discussion of CP commands for both
Reference general and non-general users
VM/XA SP CP Command Reference SC23-0358 Discussion of CP commands for both
general and non-general users
DASD Sharing under VM DASD Sharing under VM GG22-9380 Description of how DASD can be
shared among guest systems
System Facilities for Programming Virtual Machine System Facilities for ST24-5288 Discussion of system programming
Programming (Release 5) tasks and commands, including DDR
for both the VM/SP and VM/SP HPO
environments
System Logic and Problem VM/ER 2 ~am | egic and Problem LY20-0893 Discussion of CMS file storage logic

Determination Guide Volume 2—CMS

Determination Guide Volume 2—CMS

in the VM/SP and VM/SP HPO
environments
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support for extended functions 58
support for remote support sessions 58
TSO execution of commands 59
additional channels 85
array, shared control 40
assumptions, performance 76
attachment of direct access storage devices 47
availability (RAS) features 18

basic write caching operations 42
blue channel interface cables 17
branching transfers 38
bypass-cache 44

C

cache

algorithms 43

description 42

size of 53

3990 Model 3 cache size designations 53
channel

commands 44

features 85
channel interface cables 17
characteristics

channel 40

dual copy 36

fast write 34

nonvolatile storage 38

shared control array 40

storage cluster 38

storage director 40

storage paths 40

support facility 41
cluster, storage (see storage) 38
commands, channel 44
concurrent media maintenance 19
configurations

dual-frame 54

3990 Mode!l 1 49

3990 Model 2 51

3990 Model 3 51
connecting to 3380 AJ4 and AK4 32
control array, shared 40

© Copyright IBM Corp. 1987, 1990

D
DASD
See direct access storage device attachment
DASD attachment 47
DASD fast write 34
data transfer, dual 38, 42
device level selection
description 30
device level selection enhanced
description 30
performance advantages 31
DFSMS, user data sets 64
direct access storage device attachment
string length allowed 47
3380 models 47
3390 models 47
director, storage 40
diskette, writeable 20
DLS
See device level selection
DLSE
See device level selection enhanced
dual copy
description 36
overview 18
using 63
dual data transfer 38, 42
dual line cord feature 85
dual-frame configuration 54

E

ease of migration improvements 21
environmental improvements 24

F

fast dual copy 36

fast write
cache fast write 35
DASD fast write 34
description 34
overview 17

features
dual line cord feature 85
four channel switch, additional 85
on 3990 Model 1 49
on 3990 Model 2 or3 53
optional 85
remote/local capability 85
3390 attachment feature 85

113




4
? 6
6

E 1:01) 46

) !
6#

4

6#

I #B

D(L!-E

T ',(

write hit 42

-)

49
49




writeable diskette 20

Numerics
2-path mode 40
3380 attachment
intermixing strings 48
models that attach to 3990 47
string length allowed 47
3390 attachment
intermixing strings 48
models that attach to 3990 47
string length allowed 47
3390 attachment feature 85
370 input/output operations 33
370/XA input/output operations 33
3990 Model 1
available features 49
upgrading to 3990 Model 2 49
with DLS subsystem 50
3990 Model 2
description of 51
with DLS subsystems 52
with DLSE subsystems 52
3990 Model 3
cache size and designations 53
description of 51
with DLS subsystems 52
with DLSE subsystems 52
4-path mode 40

Index

115




332 *+ $#



