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Preface

IBM engineers have done a great job enriching the IBM Magstar 3494 Tape
Library in multiple areas:

The Magstar 3494 Model HA1 High Availability unit increases library
availability with a second library manager, a second accessor, and
concurrent maintenance capabilities.

The Dual Active Accessor feature provides mount and inventory performance
improvements by using both accessors concurrently in a 3494 which has the
HA1 installed.

Full exploitation of Magstar 3590 tape technology is made transparent with
the Magstar Virtual Tape Server.

The Magstar 3494 open systems connectivity has been enhanced with the
availability of support for HP-UX and Windows NT systems.

The Magstar 3494 library manager has been enhanced to include SNMP
support, which allows the library to be monitored from a workstation on a
customer LAN.

The updated release of this top-selling redbook includes these new models and
capabilities and has been thoroughly revised to reflect the latest levels of
software and hardware. This redbook is the indispensable companion for a
successful implementation of the IBM Magstar 3494 Tape Library in your
environment because it is unique in its detailed coverage of this product.

It focuses on the practical steps of installing and implementing the IBM 3494
Tape Library on all supported platforms in a highly tape-centric computing
environment and provides information about data migration and operation
considerations for an IBM tape library environment. However, you will find that
the OS/390 environment receives the most detailed coverage, in part because of
the importance of this platform but also because of the complexity of this
environment.

This document was written for storage system technical professionals. Basic
knowledge of the tape library systems is assumed.

[J Copyright IBM Corp. 1999 XiX



The Team That Wrote This Redbook

This redbook was produced by a team of specialists from around the world
working at the International Technical Support Organization San Jose Center
located in the IBM Almaden Research Center in San Jose, California.

Figure 1. IBM Almaden Research Center, San Jose, California

XX

Carl Bauske is a Certified Product Specialist based in New Jersey, USA and
reports to the IBM Advanced Technical Support Center in San Jose. His
specialty is technical support for IBM 3494 and Virtual Tape Server
implementation, usage and performance, to customers and IBM field reps. Carl
may be reached through the Internet at cabauske@us.ibm.com.

Dominique Lebreton is working as Senior Brand Representative for Storage
Products Marketing in IBM Switzerland. He has been focusing on S/390 platform
and storage products since 1988. He can be reached at d_lebreton@ch.ibm.com.

Martin Oberholzer is a systems programmer working for Graubuendner
Kantonalbank (GKB) in Switzerland. Before joining GKB in 1993 he worked for
IBM Switzerland as a Software CE supporting OS/390 installations. He has been
working in the large system area since 1984. His area of expertise includes the
installation of OS/390 Systems, SMS implementations, DFSMSrmm and tape
library migrations. His Internet address is martin_oberholzer@swissonline.ch

Riyaan Richards is working as a senior IT Specialist for Product Support
Services in IBM South Africa. His main focus is OS/390 installation and
maintenance as well as storage management. Before joining IBM in 1997 he was
the team leader for the systems programming and storage management teams
of a leading clothing retailer in South Africa. He can be reached through the
Internet at riyaanr@za.ibm.com.

IBM Magstar 3494 Tape Library Guide



Matthias Werner is responsible for tape and tape library projects at the
International Technical Support Organization, San Jose Center. His function is to
plan and run residencies to build and maintain high quality redbooks for use with
IBM's leading tape library products in the field. This is a pivotal function
between the development labs and the professionals at customers, Business
Partners and within IBM. He also regularly teaches technical workshops and
sessions at conferences and seminars. Before joining the ITSO in July 1997, he
was involved with most of the IBM 3494 and 3495 tape library projects in
Switzerland, gaining broad experience in the tape-centric-computing

environment since 1992. He can be reached under wernerm@us.ibm.com

The authors of the first edition of this redbook were:

Adrian Hammond, IBM U.K.
Minoru Massaki, IBM Japan
Taisei Takai, IBM Japan

Thanks to the following people for their invaluable contributions to this project:

Hansruedi Kohler GKB Switzerland

Bernd Rueckert IBM Germany
Norbert Schlumberger IBM Germany
JD Metzger IBM San Jose
John Penland IBM San Jose
Bob Burchfield IBM San Jose
Nadine Hart IBM San Jose
Mary Kelley IBM US
Christine Telford IBM Tucson
Bjorn Kutz IBM Tucson
Bill Travis IBM Tucson
Celia Foust IBM Tucson
Allen Currano IBM Tucson
David Luciani IBM Tucson
Jim Dowell IBM Tucson
Rod Means IBM Tucson
Raymond Yardy IBM Tucson
Erika Dawson IBM Tucson
Don Lockett IBM Tucson
Kathy Eldred IBM Tucson
Jim Fisher IBM Tucson
Tim Griffin IBM Tucson
Richard Marciari IBM Tucson
Jon Peake IBM Tucson
Jerry Pence IBM Tucson
Tony Pearson IBM Tucson
Richard Replogle IBM Tucson
Steve Schwartz IBM Tucson
Jesse Thrall IBM Tucson
Christina Coutts IBM U.K.
Sandy Wiggan IBM U.K.

Paul Coles IBM U.K.
Robin Edwards IBM U.K.

Maggie Cutler
Yvonne Lyon

Technical Editor
Technical Editor

Preface

XXi



Comments Welcome
Your comments are important to us!
We want our redbooks to be as helpful as possible. Please send us your
comments about this or other redbooks in one of the following ways:

Fax the evaluation form found in “ITSO Redbook Evaluation” on page 381 to
the fax number shown on the form.

Use the electronic evaluation form found on the Redbooks Web sites:

For Internet users http://www.redbooks.ibm.com
For IBM Intranet users http://w3.itso.ibm.com

Send us a note at the following address:

redbook@vnet.ibm.com

XXii IBM Magstar 3494 Tape Library Guide



Chapter 1. Overview of IBM Magstar Tape Libraries

Tape storage media can provide low-cost data storage for sequential files,
inactive data, and vital records. Because of the continued growth in tape use,
tape automation has been seen as way of addressing an increasing number of
challenges, which include:

Increased hardware, operational, and management costs
Growing batch workload in a shrinking batch window
Lights-out operation

Data mining and offsite vaulting

Security and asset management

Now, with the increased use of different operating system platforms, tape
automation solutions must also provide the ability to connect multiple platforms,
enabling the sharing of both tape technology and automation.

Various solutions that provide tape automation are available, including:

The Automated Cartridge Facility on the Magstar 3590 tape subsystem,
which, working with application software, can provide a 10-cartridge mini
tape library

The IBM 3494, which can host up to 66 tape drives and store up to 187 TB of
compacted data

The Magstar Virtual Tape Server, which provides "volume stacking”
capability and seamless exploits the capacity and bandwidth of Magstar 3590
technology

In the chapters that follow, we discuss how the IBM Magstar tape libraries
provide an integrated solution to the tape processing challenges in both a single
and multiple platform environment.

11
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IBM Magstar

3494 Tape Library

The IBM 3494 fulfills the tape library requirements of high-end and enterprise
systems by providing:

High availability

Multiple platform connectivity
Flexible configuration
Modular growth

Ease of operation

Cost efficiency

Figure 2 on page 2 shows a four-frame IBM 3494.



-

Figure 2. Four-Frame Magstar 3494 Tape Library

1.1.1 High Availability

The tape library attempts to dynamically reconfigure around failing components
to maintain availability to the attached systems. The linear design of the IBM
3494 provides enhanced availability of customer data because it allows
operations staff easy access to the library. These manual operations can be
carried out under the control of onboard library intelligence during scheduled
and unscheduled maintenance. Having dual grippers on the accessor further
enhances availability. The optional High Availability feature provides
redundancy for the most critical components in the tape library configuration—
a second library manager and a second accessor that run in hot standby
mode— thus eliminating the need for manual operation or system outages for
most failure scenarios.

1.1.2 Multiple Platform Connectivity

Intelligence within the IBM 3494 hardware allows different platforms to share the
library. Host processors supported include AS/400, RS/6000, S/390, RS/6000 SP,
Sun, HP, and Windows NT. The licensed library manager code interfaces with
software on the attached hosts to service all host requests.
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1.1.3 Flexible Configuration

The IBM 3494 can be configured to meet storage capacities from 140 to 6240
cartridges and from 1 to 66 tape transports. The IBM 3494 can use either IBM's
3490E tape drive or Magstar 3590 tape drives or both in the same 3494 library.
Various frame types (each a model of the 3494) are available to customize the
library to have the number of tape drives and to hold the number of cartridges
that meet customer needs.

1.1.4 Modular Growth

Model upgrades facilitate growth from 1 to 16 frames, allowing for increased
storage capacity or additional tape drives as your business grows.

1.1.5 Ease of Operation

An easy-to-use graphical user interface (GUI) is provided for operational control
and setup of the library.

1.1.6 Cost Efficiency

The IBM 3494 is a cost-effective automated tape solution, due to its multichannel
support, high availability, reliability, and performance. With a wide range of
configurations available, partial or full automation can be achieved and shared
among multiple systems. Modular upgrades enable the addition of drive and
storage capacity and ensure investment protection. A higher degree of
automation is possible when the IBM 3494 is used in conjunction with other IBM
storage management products such as DFSMS/MVS system-managed tape,
DFSMSrmm, DFSMShsm, and ADSM.

1.2

IBM Magstar

3494 Tape Library Features
The IBM 3494 offers a wide range of models and features:

Data storage capacity of up to 62 TB of uncompacted data and 187 TB of
compacted data

Support of the High Availability feature that provides a high level of
availability for tape automation

Support of the Magstar Virtual Tape Server

Support for the IBM 3490E Model F1A tape drive, IBM 3490E Model CxA tape
subsystems, IBM Magstar 3590 Model B1A tape drive, and IBM Magstar 3590
Model AOO or A50 tape controller

Data paths through Ultra-SCSI, SCSI-2, ESCON, and parallel channels
depending on the tape subsystem installed

Library management commands through RS-232, a local area network (LAN),
and parallel and ESCON channels

1.3 Library Components

The five building blocks of the IBM 3494 are:

Control unit frame

Drive unit frame

Storage unit frame

Optional High Availability feature
Optional Virtual Tape Server

Chapter 1. Overview of IBM Magstar Tape Libraries 3



1.3.1 Control Unit Frame

4

The control unit frame is the most important component of the IBM 3494. Each
frame contains:

Optional tape subsystem

Library manager

Cartridge accessor with single or optional high performance dual gripper
Cartridge storage cells

Optional convenience I/O station

Figure 3 shows the components of the IBM 3494 control unit frame.

Figure 3. Control Unit Frame Components

1.3.1.1 Tape Subsystem

The tape subsystem consists of a tape control unit function and tape drives. It
can be either an IBM 3490E or a Magstar 3590 tape subsystem. If drive unit
frames are attached, the control unit frame does not need tape drives installed.

1.3.1.2 Library Manager

The library manager is the onboard library intelligence that enables the
attachment of multiple host platforms, maintains a database of the cartridges
held in the library, holds status information about library components, and
provides an easy-to-use GUI for operations staff. The library manager controls
all of the operations in the 3494.

1.3.1.3 Cartridge Accessor

The cartridge accessor identifies and moves cartridges between cartridge
storage cells, tape drives, and library input/output facilities. The optional dual
gripper feature can be installed on the cartridge accessor to provide increased
performance. See 2.2.8, “Cartridge Accessor” on page 28 for more detail.
Figure 19 on page 29 shows the cartridge gripper assembly.
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1.3.1.4 Cartridge Storage Cells

Cartridge storage cells store cartridges within the library. Each cell has a
unique location ID. The cartridges stored in these cells are held in the library
manager database. The IBM 3494 contains cartridge storage cells in all of the
attached frames. Cartridges of any supported media can be placed in any
frame, but it is recommended that a particular media type be placed close to the
drives on which it will be used.

1.3.1.5 Convenience I/O Station

If the convenience 1I/O station feature is installed, you can add or remove 10 to
30 cartridges from the library without interrupting the normal operations of the
library.

1.3.2 Drive Unit Frame

Drive unit frames are designed for adding additional tape drives and additional
tape cartridge storage to the library. The three models, D10, D12, and D14, differ
in cartridge capacity and in the tape drive technology used within the drive
frame, offering you flexibility in choosing your tape drive technology and channel
attachment technology.

1.3.2.1 D10 Drive Unit Frame

The D10 drive unit frame can contain either:

No tape drives and 400 cartridge cells
One or two 3490E-F1A drives and 300 cartridge cells
One or two 3490E-C2A drives and 300 cartridge cells

1.3.2.2 D12 Drive Unit Frame
The D12 drive unit frame can contain either:

No tape drives and 400 cartridge cells

One to two Magstar 3590-B1A drives and 335 cartridge cells
Three to four Magstar 3590-B1A drives and 290 cartridge cells
Five to six Magstar 3590-B1A drives and 250 cartridge cells

1.3.2.3 D14 Drive Unit Frame

The D14 drive unit frame can contain either:

No tape drives and 400 cartridge cells
One to two Magstar 3590-B1A drives and 345 cartridge cells
Three to four Magstar 3590-B1A drives and 305 cartridge cells

Table 1 shows the drive characteristics of the drive technologies that can be
used in a 3494 library.
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Table 1. Tape Drive Characteristics
L 3480/3490 3490E 3590 (3590

h 490E T
Characteristic (csT) 3490E (CST) (ECCST) Cartridge)
Number of tracks 18 36 36 128
Tape length (meters) 160 m 160 m 320 m 300 m
T .

ape data rate 2.8 MB/s 2.8 MB/s 2.8 MB/s 9.0 MB/s
(megabytes/second)
Tape access velocity 2 mis 2 mis 2 mis 2mis
(meters/second)
Load-to-ready time 75 8s 10 s 19 s
(seconds)
Unload time ¢(seconds) 10 s 10 s 12 s 18 s
Nominal i

ominal rewind speed 4 m/s 5 m/s 5 m/s 5 m/s
(meters/second)
Time to rewind half the tape 20 s 16 s 32 s 30 s
(seconds)
Full-reel rewind time 20 s 0 0 0
(seconds)
Maximum rewind time 40 s 22 s 64 s 60 s
(seconds)
T |

ape scan (locate) speed 4 m/s 4 m/s 4 m/s 5m/s
(meters/second)
Time to scan half the tape 20 s 20 s 40 s 30 s
(seconds)
Maximum scan time 20 s 40's 80 s 60 s
(seconds)
F file (FSF

orward space file (FSF) 2 ml/s 2 m/s 2 m/s 5 m/s
(meters/second) *
Maximum FSF time 80 s 160 s 320 s 60 s
(seconds)
Cartridge capacity, 200 MB 400 MB 800 MB 10,000 MB
uncompacted

1. Depending on the extent of compaction, the effective data rate seen at the channel can be

higher.
2. These measured times have been rounded up to the nearest second.

1.3.3 Storage Unit Frame

Storage unit frames are designed for adding only additional tape cartridge
storage capacity to the library. With a storage unit frame, up to 400 additional
tape cartridges can be stored in the library.

We recommend that empty drive unit frames be used instead of storage unit
frames. Drive unit frames allow for flexibility and enable you to achieve a
balance with the placement of additional tape drives.

1.3.4 Optional High Availability Feature

6

The High Availability feature provides a second library manager and a second
accessor that runs in hot standby mode. With the HA1 two service frames are
added, one to each end of the library. The left service frame is for servicing or
storing the primary accessor, which is controlled by the primary library
manager in the control unit frame. The right service frame houses the standby
library manager and the standby accessor. In the unlikely event of a failure of
the library manager or accessor, the hot standby takes control. The High

IBM Magstar 3494 Tape Library Guide



Availability feature is designed to ensure that you can always access your data.
Also available with the High Availability feature is the dual active accessor (DAA)
option, a performance feature that allows both accessors to be active at the
same time.

1.3.5 Optional Virtual Tape Server
The optional Magstar Virtual Tape Server, integrated with the IBM 3494, provides
for a higher utilization of 3590 tape technology than enabled by current tape
controller concepts. It provides improvement in utilization without affecting
current operating system or third-party software. The subsystem combines the
random access and high performance characteristics of disk storage with
outboard hierarchical storage management and virtual tape drives to provide
significant reductions in the number of physical cartridges, tape drives, and
automated libraries needed to store the customer tape data.

The key functions of the Virtual Tape Server subsystem architecture are:

Emulation of 3490-type tape drives (32 or 64 virtual drives)

Tape volume cache up to 864 GB (assuming 3:1 compression)

Outboard storage management of the tape volume cache

Fast response for nonspecific mount requests

150,000 logical volumes in a 3494 library (total of all Model B16s and/or B18s
used)

Compression at the channel interface with the ESCON high performance
option (EHPO).

Figure 4 shows a two-frame IBM 3494 with a VTS Model B18.

Figure 4. Two-Frame Magstar 3494 Tape Library with B18 VTS

To the host software, the Virtual Tape Server subsystem looks like an IBM 3490E
Tape Subsystem with associated standard cartridge system tape (CST) or
enhanced capacity cartridge system tape (ECCST).

This virtualization of both the tape devices and the storage media to the host
allows for transparent full utilization of the capacity and performance
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characteristics of Magstar 3590 tape technology. See Enhanced IBM Magstar
Virtual Tape Server: Implementation Guide for more detail.

1.4 Host Attachment

8

Physical host connections can be ESCON, parallel, Ultra-SCSI or SCSI-2
channels.

Two logically different types of connection paths are required between a host
and the tape library: the data path to the tape transport (for data and tape drive
commands), and the library control path to the library manager (for
library-specific commands such as mount and demount).

Depending on the host environment, the logical paths can be implemented on
two distinct physical connections: one for data (for example, SCSI-2), and the
other for library control (through RS-232 or LAN). See Method 1 in Figure 5.

Both logical paths can be implemented on the same physical connection from
the host to the tape subsystem (for instance, ESCON or parallel-OEMI channels).
See Method 2 in Figure 5.

/Z/////

Figure 5. Host Connections

Method 1 uses the channel attachment of the tape subsystem to send requests
to the 3494 library manager. The 3494 also sends status and other information
back to the host through the tape subsystem attachment. Multiple hosts can
simultaneously request operations and status information from the 3494.
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Method 2 uses the RS-232 or LAN attachment between the host and the 3494
library manager to control the tape library. All normal tape commands, data,
and responses are transmitted through the tape subsystem attachments while
the library commands and responses are transmitted through the RS-232 or LAN
attachment.

Figure 6 summarizes the IBM 3494 host interfaces.

Host 3490E 3590
System  |escon| scsi |Paraiel| EscoN scsi |Paraliel
ES/9000 -
AS/400 -
RS/6000 -

SP -
HP -
SUN -

Figure 6. 3494 Host Connection Summary

Note: For more information about non-IBM attachment support, see

http://w3.rmss.storage.ibm.com/rmssprods/Tape/3494 vts/Contable.htm
http://www.storage.ibm.com/hardsoft/tapud/3494/mag3494.htm

Chapter 1. Overview of IBM Magstar Tape Libraries

9



10 IBM Magstar 3494 Tape Library Guide



Chapter 2. IBM Magstar 3494 Tape Library

In this chapter we provide you with detailed information about the IBM Magstar
3494 tape library. We cover the frames, models, functional components, and
feature codes that make up the IBM 3494.

2.1 Overview of Frames and Models

The IBM 3494 supports a variety of platforms including the S/390, RS/6000,
AS/400, HP, Sun, and Intel (running Windows NT) processors and allows multiple
hosts to simultaneously share the library.

Refer to:

http://w3.rmss.tucson.ibm.com/isvmat/default.htm
http://www.storage.ibm.com/hardsoft/tapud/3494/mag3494.htm

for a complete list of supported platforms and a connectivity matrix.

The IBM 3494 is self-contained and fully enclosed. It is linear in design and can
be installed on either a raised or solid floor. Figure 7 on page 12 shows some
possible configurations of the IBM 3494. The IBM 3494 is available in multiple
configurations using one control unit frame and multiple optional frames. The
available frames types are:

The IBM Magstar 3494 Model L1x control unit frame, or

The optional IBM Magstar 3494 Model D1x drive unit frame ﬂ which
contains tape drive subsystems and cartridge storage

The optional IBM 3494 Magstar Virtual Tape Server control unit frame ﬂ
with its associated drive unit frame [[]

The optional High Availability unit with its two service bays, A B and B H.
that contain the hot standby library controller and a service area for each
accessor

The optional IBM Magstar 3494 Model S10, which contains additional
cartridge storage

[J Copyright IBM Corp. 1999 11
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With High Availability Unit

Without High Availability Unit

A0BC0039

Figure 7. IBM 3494 Tape Libraries

The IBM 3494 offers configuration flexibility, ranging from a single 3494 Model
L1x control unit frame, up to a maximum of 16 frames, plus two service bays.
These 16 frames can include one 3494 Model L1x control unit and up to 15
optional 3494 Model D1x drive units or 3494 Model S10 storage units.

When the optional IBM Magstar 3494 Model HA1 High Availability unit is
installed, it adds two service bays, one at each end, to the IBM 3494.

Configurations can be tailored to provide performance, capacity, or a
combination of both. See 3.1.10, “Frame Configuration” on page 68 for more
information about frame configurations.

The IBM 3494 options include a convenience input/output station, RS-232 or LAN
host attachment, high-capacity input/output facility, dual gripper, remote console,
second library manager disk drive, and a wide range of host attachment
capabilities.
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2.1.1 IBM Magstar 3494 Model L1x Control Unit Frames

The minimum IBM 3494 configuration is a single 3494 Model L1x. Depending on
the model, it contains a tape subsystem, the library manager, cartridge
accessor, convenience |I/O station, accessor rail, and cartridge storage cells.

Figure 8 shows the following functional components viewed from the front:

RN

TN
e

/
—

AQBOOD04

Figure 8. 3494 Model L12 Functional Components (Front View) with 3590 Subsystems

Cartridge storage cells are located on the interior side of the front doors
and on the back walls of the IBM 3494.

H Magnetic tape subsystem. The figure shows two IBM Magstar 3590

Model B1A tape drives, but a 3490E tape subsystem can also be installed in
a 3494 Model L1x.

E Rail system
B convenience 1/0 station

E Operator panel

Figure 9 on page 14 shows the following functional components viewed from the
rear:
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AQBCO042

Figure 9. 3494 Model L1x Functional Components (Rear View)

Library manager
E Cartridge storage cells
El cartridge accessor

ﬂ Cartridge gripper (picker)

The details of each functional component are described in 2.2, “Functional
Components” on page 21.

The following control unit frames are available: IBM Magstar 3494 Model L10,
IBM Magstar 3494 Model L12, and IBM Magstar 3494 Model L14. The only
difference among the models is the tape subsystem they are desighed to house.

2.1.1.1 IBM Magstar 3494 Model L10

The IBM Magstar 3494 Model L10 contains either one or two IBM 3490E Model
F1A tape drives or one IBM 3490E Model CxA tape subsystem, and cartridge
storage cells. The 3490E Model F1A tape drives and the 3490E Model CxA tape
subsystem cannot be intermixed in the 3494 Model L10.

The 3490E Model F1A tape drive contains one drive and an integrated control
unit. If attached to an S/390 with ESCON or parallel channels, an ESCON control
unit and channel adapters must be configured. With the 3490E Model F1A tape
drive, the 3494 Model L10 can attach without additional drive unit frames to the
following host platforms:

S/390 Parallel Enterprise Servers
All ESA-capable S/370 and S/390 systems
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AS/400 9402, 9404, and 9406: D models and later except D02, E02, and F02
RS/6000 models, including SP models, that support SCSI-2 differential
adapters (feature codes 2409, 2412, 2416, 2420, 6207, and 6209)

Host attachment can be achieved through either SCSI-2, ESCON, or parallel
channels to the 3490E Model F1A tape drive. The type of host connection
depends on the host support. Some hosts require a second connection to the
library manager to pass library commands. The connection can be either an
RS-232 or a LAN.

The 3490E Model CxA tape subsystem contains one or two drives and a single
integrated control unit. With the 3490E Model CxA tape subsystem, the 3494
Model L10 can attach without additional drive unit frames to the following host
platforms:

S/390 Parallel Enterprise Servers

All ESA-capable S/370 and S/390 systems

AS/400 9402, 9404, and 9406: D models and later except D02, E02, and F02
RS/6000 models, including SP models, that support SCSI-2 differential
adapters (feature codes 2409, 2412, 2416, 2420, 6207, and 6209)

RS/6000 models that support the System/370 Channel Emulator/A (2759)
RS/6000 models that support the S/390 ESCON Channel Emulator (2754)

Host attachment can be achieved through either SCSI-2, ESCON, or parallel
channels to the 3490E Model CxA tape subsystem. The type of host connection
depends on the host support. Some hosts require a second connection to the
library manager to pass library commands. The connection can be either an
RS-232 or a LAN.

2.1.1.2 IBM Magstar 3494 Model L12
The IBM Magstar 3494 Model L12 contains one or two IBM Magstar 3590 Model
B1A tape drives and cartridge storage cells.

The 3494 Model L12 can attach to the following host platforms without additional
drive frames:

AS/400 9402, 9404, and 9406: D models and later except D02, E02, and F02
RS/6000 models, including SP models, that support SCSI-2 differential
adapters (feature codes 2409, 2412, 2416, 2420, 6207, and 6209)

Sun processors that support SPARC operating systems

HP 9000 Series Business Servers using HP-UX 10.0x through 10.3x

Host attachment is achieved through a SCSI-2 connection to the 3590 Model B1A
tape drive. A second connection to the library manager is required to pass
library commands. The connection can be either an RS-232 or a LAN.

Note: The 3494 Model L12 can be installed without a 3590 Model B1A tape drive.
In that case, host connection is achieved through the tape drives installed
in the attached 3494 Model D1x frames.

2.1.1.3 IBM Magstar 3494 Model L14

The IBM Magstar 3494 Model L14 contains one IBM Magstar 3590 Model A50
tape controller, a maximum of two IBM Magstar 3590 Model B1A tape drives,
and cartridge storage cells.

The 3494 Model L14 can attach to the following host platforms without additional
drive frames:
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S/390 Parallel Enterprise Servers
All ESA-capable S/370 and S/390 systems that support ESCON channels

Host attachment is achieved through one or two ESCON channels to the 3590
Model A50 tape controller.

Note: The 3494 Model L14 can be installed without a 3590 Model B1A tape drive
and without the 3590 Model A50 tape controller. In that case, host
connection is achieved through the tape drives installed in the attached
3494 Model D1x frames.

2.1.2 IBM Magstar 3494 Model D1x Drive Unit Frames

16

The IBM Magstar 3494 Model D1x contains zero to six drives (depending on the
model), cartridge storage cells, and an accessor rail. The 3494 Model D1x can
be attached to any model of the 3494 Model L1x. See 3.1.10, “Frame
Configuration” on page 68 for more information about 3494 configurations. As
with the 3494 Model L1x, there are three models, which differ according to the
tape drive technology they are designed to house:

The 3494 Model D10 has from zero to one IBM 3490E tape subsystems, or
from zero to two IBM 3490E Model F1A tape drives.

The 3494 Model D12 has from zero to six IBM Magstar 3590 Model B1A tape
drives.

The 3494 Model D14 has from zero to four 3590 Model B1A tape drives. If a
3590 Model B1A tape drive is installed, a 3590 Model A50 tape controller
must also be installed.

Note: The 3494 Model D10 was formerly known as feature code 5300.

2.1.2.1 IBM Magstar 3494 Model D10

The IBM Magstar 3494 Model D10 can be attached to any model of the library
control unit. It provides cartridge storage and, optionally, housing for 3490E tape
technology.

The 3494 Model D10 can contain up to two 3490E Model F1A tape drives, or one
3490E Model CxA tape subsystem, or no tape drive at all. The 3490E Model F1A
tape drives and the 3490E Model CxA tape subsystem cannot be intermixed in
the 3494 Model D10.

With the 3490E Model F1A tape drive, the 3494 Model D10 provides tape
technology that can be attached to the following hosts:

S/390 Parallel Enterprise Servers

All ESA-capable S/370 and S/390 systems

AS/400 9402, 9404, and 9406: D models and later except D02, E02, and F02
RS/6000 models, including SP models, that support SCSI-2 differential
adapters (feature codes 2409, 2412, 2416, 2420, 6207, and 6209)

Additional features may be required on the library control unit to provide host
attachment for library commands.

With the 3490E Model CxA tape subsystem, the 3494 Model D10 provides tape
technology that can be attached to the following hosts:

S/390 Parallel Enterprise Servers
All ESA-capable S/370 and S/390 systems
AS/400 9402, 9404, and 9406: D models and later except D02, E02, and F02
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RS/6000 models, including SP models, that support SCSI-2 differential
adapters (feature codes 2409, 2412, 2416, 2420, 6207, and 6209)

RS/6000 models that support the System/370 Channel Emulator/A (2759)
RS/6000 models that support the S/390 ESCON Channel Emulator (2754)

Additional features may be required on the library control unit to provide host
attachment for library commands.

When a tape subsystem is installed, the 3494 Model D10 also provides 300
storage cells. If a tape subsystem is not installed, and the drive unit has not
been prepared for the field installation of a tape subsystem, the 3494 Model D10
provides 400 cartridge storage cells. The cartridge storage capacity varies
according to the tape subsystem installed and the library control unit
configuration. See Table 15 on page 69 for more information about the storage
capacity of the 3494 Model D10.

2.1.2.2 IBM Magstar 3494 Model D12

The IBM Magstar 3494 Model D12 can be attached to any model of the library
control unit. It provides cartridge storage and, optionally, housing for Magstar
3590 tape technology that can be attached to the following hosts:

A Magstar Virtual Tape Server, logically integrated with the IBM 3494
AS/400 9402, 9404, and 9406: D models and later except D02, E02, and F02
RS/6000 models, including SP models, that support SCSI-2 differential
adapters (feature codes 2409, 2412, 2416, 2420, 6207, and 6209)

Sun processors that support SPARC operating systems

HP 9000 Series Business Servers using HP-UX 10.0x through 10.3x

Additional features are required on the library control unit to provide host
attachment for library commands.

The 3494 Model D12 can have from zero to six 3590 Model B1A tape drives
installed. The 3494 Model D12 also provides cartridge storage cells. The
cartridge storage capacity varies according to the tape subsystem installed and
library control unit configuration. See Table 15 on page 69 for more information
about the storage capacity of the 3494 Model D12.

Note: If the 3494 Model D12 is part of a Magstar Virtual Tape Server subsystem,
three to six 3590 Model B1A tape drives can be installed.

2.1.2.3 IBM Magstar 3494 Model D14

The IBM Magstar 3494 Model D14 can be attached to any model of the library
control unit. If added to a 3494 Model L10 or L12, it provides ESCON-attached
Magstar 3590 tape technology, which can be attached to the following hosts:

S/390 Parallel Enterprise Servers
All ESA-capable S/370 and S/390 systems that support ESCON channels

The 3494 Model D14 can have from zero to four 3590 Model B1A tape drives
installed. When a tape subsystem is installed in the 3494 Model D14, a 3590
Model A50 tape controller must also be installed. Depending on the tape
subsystems installed and the library control unit configuration, the 3494 Model
D14 provides from 305 to 400 cartridge storage cells. See Table 15 on page 69
for more information about the storage capacity of the 3494 Model D14.
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2.1.3 IBM Magstar 3494 Model S10 Storage Unit Frame

The 3494 Model S10 can be attached to any model of the 3494 Model L1x. The
3494 Model S10 provides additional storage capacity for 400 tape cartridges and
an accessor rail. The 3494 Model S10 cannot be upgraded to house any type of
tape drive and is intended for cartridge storage only.

Note: The 3494 Model S10 was formerly known as feature code 5400.

2.1.4 IBM Magstar 3494 Model B18 Virtual Tape Server
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The Magstar Virtual Tape Server (VTS) is housed in two frames of a 3494 tape
library as shown in Figure 10:

The 3494-D12 frame can be located anywhere in the 3494 tape library and
contains the IBM 3590 tape drives dedicated to the VTS controller in the B18
frame. Refer to 2.1.2, “IBM Magstar 3494 Model D1x Drive Unit Frames” on
page 16 for a description of the D12 frame.

The 3494-B18 frame can be located at a distance of up to 14 m from the D12
frame. This frame contains the enhanced virtual tape server controller and
the tape volume cache.

The 3494-B18 frame replaces the previous B16 VTS frame, which was installed in
line with the library frames and contained cartridge storage slots, an accessor
rail, and the VTS controller and the tape volume cache.
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Figure 10. IBM Magstar Virtual Tape Server

From a host perspective, data is processed as if it resides on actual 3490E
cartridges. All access of data is through the tape volume cache, which is
managed by the VTS on fault-tolerant RAID disks (up to 864 GB assuming 3:1
compaction). The cache can hold hundreds of virtual volumes. If a requested
volume is not present in the cache, the required Magstar 3590 cartridge is
mounted, and the logical volume is moved back into the cache from a stacked
volume. Up to 64 3490E devices and 150,000 virtual volumes can be emulated to
the OS/390 software. The Magstar Virtual Tape Server provides two to four
ESCON channel adapters.
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For more information about the IBM Magstar 3494 Virtual Tape Server, see the
IBM Magstar Virtual Tape Server: Implementation Guide.

2.1.5 IBM Magstar 3494 Model HA1 High Availability Unit

The IBM Magstar 3494 Model HA1 High Availability unit consists of two service
bay unit frames for storage of a second accessor and a second library manager.
When the High Availability unit is installed, configurations of 3, 4, 6, 8, 10, 12, and
16 frames are allowed, not counting the two service bays of the High Availability
unit. With the Dual Active Accessor feature, at least four frames must be
installed in the IBM 3494.

A left service bay and a right service bay are required in the configuration. The
second library manager and second accessor are located in the right service
bay, B, when viewing the library from the front.

Figure 11 shows the following functional components of service bay A from the
right front:

Cartridge storage cells are located in the interior side of the front door
and on the back interior wall but are for service use only.

ﬂ Barrier door used by service personnel to separate the service bay from
the main aisle of the IBM 3494. The barrier door allows for concurrent
service of the accessor and the associated hardware.

A0BC0234

Figure 11. Service Bay A Functional Components (Right Front)

Figure 12 on page 20 shows the following functional components of service bay
B from the left front:

Cartridge storage cells are located in the interior side of the front door
and on the back interior wall but are for service use only.
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H Barrier door used by service personnel to separate the service bay from
the main aisle of the IBM 3494. The barrier door allows for concurrent
service and the associated hardware.

ﬂ The hot standby library manager can take control of all operations in the
IBM 3494. Its hardware consists of a controller, display, pointing device, and
keyboard. An optional remote library manager console feature code is also
available for remote installation in a LAN environment.

The second accessor (not visible) is similar in function to the accessor of the
3494 Model L1x. It can be controlled by either library manager.

The High Availability unit must be configured the same as in the 3494 Model
L1x: with one or two grippers.

AQ6C0235

Figure 12. Service Bay B Functional Components (Left Front)

For a more detailed description of the Model HA1, see 2.2.13, “IBM Magstar 3494
Model HA1 High Availability Unit” on page 35.

2.1.6 Model Conversions

The following model conversions are supported for the IBM 3494:
3494 Model L10 to Model L12
3494 Model L10 to Model L14

3494 Model D10 to Model D12
3494 Model D10 to Model D14

Any model upgrades that are not listed must be requested through the normal
RPQ process. Features cannot be upgraded to models.

For information about available feature conversions, see 2.3, “Features” on
page 38.

20 IBM Magstar 3494 Tape Library Guide




2.2 Functional Components

In the sections that follow, we describe in detail the library manager, host
command and response processing, volume categories, tape subsystems,
cartridge storage, cartridge accessor, and other functional components of the
IBM 3494.

2.2.1 Library Manager

The library manager, the operational focal point of the IBM 3494, provides the
ability to install, maintain, configure, and operate the library. It consists of a
controller (a personal computer, or PC), a display, a keyboard, and the library
manager application. The library manager provides the following services:

User interface

Database

Host command processing and response

Accessor control

Control of the convenience /O station and high-capacity 1/0 facility

When the High Availability unit is installed, there are two library managers in the
configuration. For more information, see 2.2.13, “IBM Magstar 3494 Model HA1l
High Availability Unit” on page 35.

2.2.1.1 User Interface

The library manager graphical user interface is provided by the library manager
application, which runs on the library manager PC and is delivered as Licensed
Internal Code (LIC). As such, you have no responsibility for the backup,
restoration, and maintenance of the application. Those activities are the sole
responsibility of the IBM Service Representative.

The operator menu is displayed when the library manager is powered on. The
operator menu panel consists of a title bar and an action bar (see Figure 13),
and initially, the system summary window (see Figure 14).

3494 Tape |ibiary Dataserver

Mode Status Queues Database Commands Options Help

Figure 13. Operator Menu

k System Summary
Help
Operational mode....: Auto Overall system..: OK :JE
Library Manager.....: Online Standby LM......: Enabled ]
Direct attach ports.: - - - - Active Accessor.: A
CU ports (RTIC Ox]..: 4 Standby Accessor: Available
CU ports [LAN 1x]..: Accessor........! OK
Host LAN ports......: Hot installed Gripper.......: OK
Convenience 1/0.....: Empty Vision........: 0K
High capacity status: 10 cells empty Power.........: 0K
High capacity rack..: 2 Port..........: 0K
Inventory update....: Disabled Intervention....: Hone
Enclosure doors.....: Closed |
=t =
Figure 14. System Summary Window
The library manager has three levels of operational authority:
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General operator
Systems administrator
Service

The general operator has the authority to perform the basic day-to-day
operations of the library, such as inquiring about the status of the library or
inserting or removing cartridges from the library.

The systems administrator can perform all of the functions of the general
operator and administrative tasks that require more detailed knowledge of and
training in the use of the library manager and the 3494. An example of a
systems administrator function is the initial inventory of the contents of the
library or a reinventory of the library's contents. The systems administrator has
no access to the functions specific to the repair or maintenance of the library.

Service access allows all library manager functions, including changing the
systems administrator password if it is forgotten, and backing up or restoring the
library manager database to the diskette drive in the library manager PC.

The systems administrator and service levels can be password protected. The
IBM Service Representative selects this option during the library manager
installation teach process, or during a re-teach operation at any other time. See
3.5.2, “CE Initial Operations (Teach and Initial Inventory)” on page 83 for more
information.

2.2.1.2 Database

The library manager database is built during installation of the IBM 3494. It
consists of several tables and system files that contain information about the
library and its volumes. The database tables are:

Cell table

Cartridge table

Device table

Rotating category table

These tables hold information about the logical and physical coordinates of all
library components, the cartridge location, cartridge status, and cartridge
category. The system files hold information about the library serial number,
machine type and model, device cleaning schedule, operational statistics, and
service information.

Database mirroring is available if the optional second hard disk (feature code
5214) is installed and enabled. Database mirroring facilitates recovery if the
primary library manager disk fails. An asynchronous OS/2 task updates the
second copy of the database each time the primary database is updated. The
secondary database is fully synchronized during the termination of the library
manager. During library manager initialization, the primary and secondary
databases are checked, and the library manager is initialized according to their
status.

If a second copy or backup copy of the database does not exist, and the primary
copy is lost, a lengthy library outage occurs. See 10.3.11, “Library Manager
Database Recovery and Host Resynchronization” on page 351 for more
information about resynchronizing the library manager database with the host
systems. We strongly recommend that you install and enable the second hard
disk on all IBM 3494s.
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When a second copy of the database exists, the primary hard disk only requires
repair, and the secondary copy of the database has only to be copied back to the
primary disk. Thus the duration of the outage is significantly reduced.

When the High Availability unit is installed, both library managers have the
second hard disk feature installed, and there are four disks in the tape library.
Although only two copies of the library manager database are kept at any one
time, this configuration provides the maximum level of availability for the
database. For more information about database mirroring, see 2.2.13, “IBM
Magstar 3494 Model HA1 High Availability Unit” on page 35.

2.2.2 Host Command and Response Processing

Host command and response processing is carried out through the control path,
which can be the channel connection to the tape subsystem, or an RS-232 or
LAN connection. The type of physical connection used to provide the control
path depends on the type of host system. Hosts can read some of the
information stored in the database tables and system files and, as part of the
normal library operation, cause some of the data to be updated. For additional
information about the way different hosts can handle the control and data paths,
see 3.1.1, “Host Attachment” on page 59.

Based on commands received from attached hosts, the library manager controls
the movement of the cartridge accessor.

The library manager manages its operation by queues and task priorities within
those queues. The library manager looks at the queues, takes the five highest

priority tasks, performs them, and then looks at the queues and takes the next

set of tasks.

Table 2 shows the priority levels and the operations in each level and indicates
whether the operations can be promoted to priority 2, the highest priority to
which an operator can promote a queued operation.

Table 2. Command Queue Priorities

Priority Operation Promotable
0 Inventory update —
1 - Mount from category —

Mount from input station operations
Mount cleaner cartridge

2 Reassigned by operator —

3 - Mount specific volser Yes
VTS Import/Export

4 - Move cartridge from input station Yes
Unlabeled tape operation
Eject volser

5 Audit volser Yes
6 Reserved —
7 Demount Yes
8 Reserved —
9 Offline command —

Chapter 2. IBM Magstar 3494 Tape Library 23



24

The library manager monitors and controls all operations involving the
convenience I/O station and high-capacity /O facility.

Figure 15 presents an overview of the data and control paths of the library
manager. You can see that the library manager controls all IBM 3494 library
components. Host access to the library manager to pass control information or
receive information from the library manager database is either through the tape
subsystem channel and RS-422 connection or directly to the library manager
through an RS-232 or LAN connection. The RS-422 connection also provides the
library manager with drive and control unit status information.

Hoet Gommand Path
and
Remote Library Manager
A IBM 3590 A50
I
Libray ESCON
Tekean Fleal RS-232 :: ! At?chment
Ring Tirw or eature I
Gurd byt RS4z2 [ B
Card (ATKS) -
o IBM 3590 B1A
Libray
Attachment SGSkz
Feature
I
RS-232
Library Inbarfuce or
Iniecinos Gard (ATKG) RS422
®
i IBEM 3490E F1A
4’
RS-422 Librey
‘ Foature SCsl-2
Emergency
Acceseor Gripper C QOperator Remote
Vo Panel Power O Power
Statlon Interiocks Sequencing

Figure 15. Library Manager Data and Control Paths

The IBM 3494 is shipped with a single real-time interface card (RTIC) in the
library manager. The RTIC provides four RS-422 connections to the tape control
units and four RS-232 connections to the host processors.

A second RTIC, the Expansion Adapter feature (5229), can be installed. It
provides four additional RS-422 and four additional RS-232 connections. The
Tape Unit Expansion feature (5228) also provides a second RTIC that transforms
RS-232 connections into RS-422 connections.

When one feature 5229 and two feature 5228s are installed, 16 RS-422
connections are available (see Figure 16 on page 25). Here, hosts cannot be
connected to the library manager through RS-232, and either the Token Ring
(5219) or the Ethernet (5220) adapter must be installed in the IBM 3494.

See Table 11 on page 50 for a definition of the number of control units or
direct-attached drive connections available with feature codes 5228 and 5229
installed in the IBM 3494,
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Basic RTIC Rs.232 TapeUnit RS.422 |—»
Card Expansion
RS-232 Fi RS-422 +—»
(5228)
RS8-232 RS-422 +—»
RS-232 RS-422 41—
RS-422
RS-422
RS-422
R3-422
Expansion Rs-p32 Tape Unit RS-422 1 —»
Adapter Expansion
Feature AS-232 F: RS-422 —=
(5228) (5228)
Rg-232 RS-422 +—»
RS-232 RS-422 T—=
RS-422
RS-422
R3-422
RS-422

Figure 16. RTIC Connections

2.2.3 Volume Categories

The library manager uses volume categories to manage and group the volumes
in the tape library. The volume category is a four-digit hexadecimal number,
x“0000” to x“FFFF.”

There are two kinds of volume categories, one for hardware usage and one for
software usage. The hardware usage volume categories represent CE cartridge,
cleaner volume, volume to be ejected, and other hardware usages. Appendix A,
“Library Manager Volume Categories” on page 353 lists the library manager
hardware usage volume categories.

The software usage volume categories are used to identify the host software
platform that owns the volume. Different host software platforms use different
volume categories. The category is assigned to the volume during insert
processing by the appropriate host system. Appendix A, “Library Manager
Volume Categories” on page 353 lists all library manager volume categories.

2.2.4 1BM 3490E Tape Subsystem
The 3490E Model F1A tape drive and the 3490E Model CxA tape subsystem are
fully compatible with existing 3490E models, using both CST and ECCST. They
are read-compatible with earlier cartridge formats (IBM 3480 or 3490) for ease of
migration. These models are specifically designed for use in the IBM 3494 and
cannot be used outside the tape library.

The Cxx models contain a control unit in the same chassis as the drive(s). The
F1A drives are native SCSI and can be directly attached to SCSI hosts. To attach
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an F1A to an ESCON or OEMI host, the feature code 3000 controller must be
specified on either the D10 or L10 that will contain the drives.

Figure 17 shows the connections to the feature code 3000 controller.

Figure 17. Feature Code 3000 Controller

2.2.5 IBM Magstar 3590 Tape Subsystem
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The IBM Magstar 3590 tape subsystem is a family of tape drives designed to
provide high capacity, high performance, high reliability, and connectivity for a
wide range of hosts. The Magstar 3590 tape drive reads and writes in a
128-track format. While reading or writing 16 tracks at a time, the Magstar 3590
uses serpentine, interleaved, longitudinal recording technology to make a total of
four round trips from physical beginning to physical end of the tape and back
again. The tape read/write head indexes, or moves vertically, when it completes
each round trip so that the recorded tracks are interleaved across the width of
the tape.

The Magstar 3590 uses a metal particle medium in the tape cartridge that can
store 10 GB of uncompacted data. The integrated control unit uses a compaction
algorithm that can increase the storage capacity of these cartridges to 30 GB.
The Magstar 3590 tape cartridge or MEDIA3 is the same size as today's CST or
MEDIA1 and ECCST or MEDIA2 and can be placed in the IBM 3494.
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For more information about the IBM Magstar 3590 tape subsystem, refer to the
IBM Magstar 3590 Tape Subsystem: Multiplatform Implementation.

2.2.6 Tape Device and Cartridge Compatibility

The tape cartridge and media used with the 3590 Model B1A tape drive are
completely new and incompatible with any other IBM tape subsystems. You
cannot read from or write to this tape, using IBM 3480, 3490, or 3490E tape
subsystems. Note that the 3590 Model B1A tape drive can neither read from nor
write to previous IBM tape cartridge formats; that is, neither 18-track nor 36-track
format. Table 3 shows tape drive and cartridge compatibility.

Table 3. Tape Drive and Cartridge Compatibility
Cartridge Type and Tape Drive
R ing Technol
ecording Technology IBM 3590 IBM 3490E IBM 3490 or IBM 3480
3480 with IDRC without IDRC
IBM 3590 cartridge Read/write N/A N/A N/A
128-track
ECCST N/A Read/write N/A N/A
36-track
CSsT N/A Read/write N/A N/A
36-track
CST N/A Read only Read/write Read/write
18-track

2.2.7 Cartridge Storage

The IBM 3494 can provide cartridge storage for 140 to 6240 tape cartridges. The
cartridge storage cells are located on the rear wall and inside the front door of
each unit.

The storage cells are labeled to facilitate identifying the cartridge location. This
identification consists of three characters. Figure 18 on page 28 shows the
cartridge storage labeling for the 3494 Model L1x door:

Storage rack column
H storage rack row
ﬂ Wall number

An odd wall number indicates the rear wall of a unit, and an even wall number
indicates the door. For example, cartridge storage location 1A4 is in the rear
wall of the 3494 Model L1x, in the first column from the left, the fourth cell down.
The cells hold the cartridges horizontally, with the top of the cartridge facing up.
Each cell has an empty cell marker. This marker is a bar code label that the
vision system can see when a cartridge is not present. The empty cell marker
reduces the time required for inventory processing or cell audits as the IBM 3494
does not have to physically check the cell that it is empty.

Storage cells can be either regular cells or reserved cells. As the name
suggests, regular cells are used for storing cartridges. You cannot store
cartridges in the convenience I/O station or the high-capacity I/O facility. The
reserved cells are used to hold CE cartridges and for error recovery. The library
reserves certain cells within the library for functions that the operator does not
actively control. In non-high-availability models, these locations are error
recovery cell 1A1 (1A3 instead of 1Al if the optional Dual Gripper feature is

Chapter 2. IBM Magstar 3494 Tape Library 27



installed) and CE cartridge cell 1A20. If both 3490E and 3590 tape subsystems
are present, CE cartridge cell 1A19 is also reserved.

In high availability models, these locations are error recovery cells 1A1 and 1A2,
or 1A3 and 1A4 if the Dual Gripper Feature is installed. CE cartridge cells are in
the service bays.

NI

i
L [

ADBCO047

Figure 18. IBM 3494 Cartridge Storage Cell Labeling

2.2.8 Cartridge Accessor

28

The cartridge accessor identifies and moves cartridges among the storage cells,
tape drives, convenience |/O station, and high-capacity I/O facility. The cartridge
accessor consists of a carrier, which provides a mounting platform for the
gripper; a picker; X and Y axis motors; and a vision system. The cartridge
accessor moves through the library on a rail system.

The High Availability unit provides a second cartridge accessor in the IBM 3494.
Without the Dual Active Accessor feature installed, at any time one accessor is
active and the other is in standby mode in one of the two service bays of the
High Availability unit. With the Dual Active Accessor feature installed and
enabled, both accessors are active at the same time. This allows improved
library exchange performance. In either case, if one accessor fails, the
remaining accessor will take over all exchange responsibility. See 2.2.13, “IBM
Magstar 3494 Model HA1 High Availability Unit” on page 35.
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2.2.8.1 Cartridge Gripper

The cartridge gripper holds the cartridges when they are moved among the
storage cells, tape drives, convenience 1/O station, and high-capacity 1/0 facility.
The gripper is mounted on the picker, which provides 180 degree movement,
enabling cartridges at the front and rear of the library to be accessed. The
optional dual gripper adds a second gripper to the accessor mechanism.

Figure 19 shows the bar code reader, the picker, the first gripper, and the
second gripper mounted below it.

Picker

Bar Code Reader

Figure 19. IBM 3494 Gripper Assembly

If a single gripper is installed, the IBM 3494 has to move to the target drive,
remove the unloaded tape, and return it to its storage cell, before picking the
new cartridge. When the dual gripper is installed, both grippers operate
simultaneously. When a mount is requested, the IBM 3494 picks the requested
cartridge and delivers it to the drive. If the drive contains an unloaded cartridge,
the second gripper removes that cartridge from the drive, and the first gripper
inserts the required tape. If two cartridges are requested to be picked up and
delivered, the dual gripper does not pick two cartridges at a time.

The operation of the dual gripper thus improves the mount performance of the
IBM 3494. Maximum performance is achieved by using a floating home cell
mode, which is available only with the dual gripper. In this mode the IBM 3494
accessor returns a used cartridge to the nearest cell, rather than to the original
cell (as it does in fixed home cell mode, the default). Thus floating home cell
mode reduces robotic movement and improves mount performance. (For more
information about performance, refer to 3.2, “Performance” on page 74.) If a
gripper fails, the operation of the second gripper is not affected, so system
availability is maintained. Floating home cell mode is enabled during the library
manager teach and re-teach processes, which are carried out by an IBM Service
Representative.
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The dual gripper reduces the number of available cartridge cells by
approximately 10% because the grippers cannot access the two top and bottom
rows of cartridge storage cells.

The dual gripper is required on the High Availability unit when a dual gripper is
installed on the 3494 Model L1x.

2.2.8.2 Vision System

The vision system on the IBM 3494 is a single bar code reader similar to those
used in point-of-sale equipment (see Figure 19 on page 29). The vision system
verifies the cartridge volser and media type when a cartridge is inserted into the
library. It is also used to audit a specific cell and for library inventory
processing. The vision system is not used to verify a cartridge's volser before
mounting. The vision system is also used in the teach process to establish the
actual physical location of each component and the physical coordinates for
each cartridge storage cell.

2.2.9 Rail System

The rail system consists of two separate horizontal rails, one at the top and one
at the bottom of the tape library. The cartridge accessor is carried through the
tape library on these rails. As frames are added, the rail system is extended to
enable the cartridge accessor to operate throughout the tape library.

2.2.10 Convenience Input/Output Station

30

The convenience |/O station, if installed, allows you to add or remove cartridges
from the IBM 3494 without interrupting automated operations. The station has a
door that, when open, gives you access to 10 or 30 cartridge locations,
depending on which feature is installed. Figure 20 on page 31 shows the
30-cartridge convenience 1/O station.

The cell capacity of the library control unit frame (without the dual gripper
installed) is:

240 if no convenience 1/O station is installed
210 if the 10 cartridge capacity convenience |/O station is installed
160 if the 30 cartridge capacity convenience |/O station is installed
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Figure 20. 30-Cartridge Convenience 1/O Station

Figure 21 on page 32 shows the 10-cartridge convenience 1/O station and the
operator panel. There are four LED status indicators on the operator panel.
Input Mode indicates that cartridges have been entered into the convenience
I1/0 station. Output Mode ﬂ indicates that the cartridge accessor is going to
move cartridges to the convenience /O station. Unload Required shows that
the convenience 1/O station is full of cartridges that have been ejected from the
library. /O Locked ﬂ indicates that the library manager has locked the
convenience I/O station. The library manager locks the convenience 1/O station
when it senses that cartridges have been inserted into the station and the door
has closed, or before the cartridge accessor moves cartridges to the
convenience 1/0 station. The convenience 1/O station operation tab [ is used
to open the convenience 1/O station door when the door is unlocked.
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Figure 21. IBM 3494 Cartridge Convenience I/O Station and Operator Panel

2.2.11 High-Capacity Facilities

32

Two high-capacity handling facilities can be defined in an IBM 3494:

High-capacity output
High-capacity input/output

Only one type of high-capacity facility can be defined at a time in the library.
The high-capacity facility type and size are not specified through a feature code;
they are defined when the tape library is installed, during the teach process.

Cartridge cells allocated to the high-capacity facility are not available for
cartridge storage.

2.2.11.1 High-Capacity Output Facility

The high-capacity output facility reserves a section of the cartridge storage area
of the 3494 Model L1x front door for ejecting cartridges. Table 4 on page 33
shows the cartridge capacity sizes of the facility.
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Table 4. IBM 3494 High-Capacity Output Facility Cartridge Capacity Sizes
Feature Cartridge Cartridge

Capacity without Capacity with

Dual Gripper Dual Gripper
Without convenience I/O station 10, 20, 40, 80, 160 10, 20, 36, 72, 144
With 10 cartridge convenience 1/O 10, 20, 40, 80, 130 10, 20, 36, 72, 122
station
With 30 cartridge convenience 1/O 10, 20, 40, 80 10, 20, 36, 72
station

If a high-capacity output facility is not defined and a convenience /O station is
not installed, the library uses cartridge storage cell 2A1 as a default output
facility (called the Single Cell Output Facility) when the dual gripper is not
installed. Cell 2A3 serves the same purpose if the dual gripper is installed.

If a high-capacity output facility is defined, the first and last cell locations depend
on the facility size you selected and whether you have the dual gripper feature
installed. See Table 5 for the cell locations for the various high-capacity output
facility sizes.

Table 5. IBM 3494 High-Capacity Output Facility Cell Locations
Cartridge Capacity Size Without Dual Gripper With Dual Gripper
10 2A1 - 2A10 2A3 - 2A13
20 2A1 - 2A20 2A3 - 2A23
36 N/A 2A3 - 2A38
40 2A1 - 2A40 N/A
72 N/A 2A3 - 2A38
2B3 - 2B38
80 2A1 - 2A40 N/A
2B1 - 2B40
122 N/A 2A3 - 2A38
2B3 - 2B38
2C16 - 2C38
130 2A1 - 2A40 N/A
2B1 - 2B40
2C16 - 2C40
144 N/A 2A3 - 2A38
2B3 - 2B38
2C16 - 2 C38
2D16 - 2D38
160 2A1 - 2A40 N/A
2B1 - 2B40
2C16 - 2C40
2D16 - 2D40
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2.2.11.2 High-Capacity Input/Output Facility

The high-capacity input/output facility reserves an area on an inside wall (drive
side wall) of a frame other than the 3494 Model L1x so that both inserts (input)
and ejects (output) can be performed. A 3494 Model S10 or the Magstar Virtual
Tape Server Model B16 control unit frame can be configured to use the upper
storage racks (100 cells without the dual gripper feature) or the whole wall (200
cells without the dual gripper feature) as input/output cells. A 3494 Model D1x
frame is configured to use the available storage cells on the whole wall (50 to
135 cells depending on the model and the drive configuration). Only a single
wall can be configured at any time.

2.2.12 Operator Panel

34

The operator panel is located on the front door of the 3494 Model L1x, to the left
of the convenience I/O station if it is installed. Figure 22 on page 35 shows the
operator panel (without the convenience I/O station). The controls enable most
day-to-day library operations to be performed without using the library manager.

The operator panel controls are:

Unit Emergency switch Shuts down the IBM 3494. Use only in an
emergency. Administrator level library manager authority is required to
recover.

Power On/Off E Normal way to shut down the IBM 3494. Once the IBM
3494 is powered off, at least 20 seconds should elapse before it is powered
back on.

Rack Power Ready ﬂ Indicates that power is on to the 3494 Model L1x.
System Power Ready ﬂ Indicates that power is on to the tape subsystems
within the IBM 3494.

Power Off Pending [J Indicates that the Power Off switch has been changed
to the off position and the IBM 3494 is powering down.

Local/Remote ﬂ Enables the IBM 3494 to be powered on or off by any
attached AS/400s. If power is to be controlled by the operator panel, the
switch should be in the local position. If power is under the control of a
remote AS/400, the switch should be in the remote position.

—— ATTENTION:

If the switch is set to the remote position and no AS/400s are attached
that can remotely control the IBM 3494, the IBM 3494 will power off.

Auto Changes the mode of the IBM 3494 from Pause to Auto. The LED
indicator blinks while the mode of the IBM 3494 is in a transitional state.
When the library is in Manual mode, both LED indicators blink together. It is
not possible to change the mode of the library from Manual to Auto by using
the Auto mode switch. (See 9.1, “Operational Modes and States” on

page 291, for more information about the mode and operational states of the
IBM 3494.)

Pause ] Changes the mode of the IBM 3494 from Auto to Pause. The LED
indicator blinks while the mode of the IBM 3494 is in a transitional state.
When the library is in Manual mode, both LED indicators blink together. It is
not possible to change the mode of the library from Manual to Pause by
using the Pause mode switch. (See 9.1, “Operational Modes and States” on
page 291, for more information about the mode and operational states of the
IBM 3494.)

Intervention Required ﬂ Lit by the library manager when the IBM 3494
requires operator intervention. You would use the library manager or
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remote library manager console to find out which operator intervention is
needed. The library manager also sends messages to all attached hosts.
How these messages are displayed varies from host to host.

Unit Emergency

Uhit Power
ﬂ- Favar oo
‘ ‘- Pawer OFF

ADBCO0BE

Figure 22. IBM 3494 Operator Panel (without Convenience I/O Station)

2.2.13 IBM Magstar 3494 Model HA1 High Availability Unit

When the High Availability unit is installed, the IBM 3494 configuration has two
library managers and two cartridge accessors. Each library manager controls a
cartridge accessor. In the event of a cartridge accessor or library manager
failure, the IBM 3494 can continue operations after a short interruption. The High
Availability unit also allows concurrent maintenance of these components while
the IBM 3494 is operating.

The addition of the Dual Active Accessor feature allows higher library exchange
performance while preserving the high availability aspects of the Model HA1
unit. The Dual Active Accessor feature is a chargeable microcode feature of the
IBM 3494.

The components of the High Availability unit as shown in Figure 23 on page 36
are:

A second library manager, located in the right-hand service frame

A second cartridge accessor

Communication links between the two library managers and a LAN Hub if a
VTS is integrated with the IBM 3494.

Shared nonvolatile random access memory (NVRAM) holding the current
state of the active and standby library manager. It is used when a library
manager cannot communicate with the second library manager on either of
the links to decide whether this library manager is active.
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Hardware switches to switch the operator panel from one library manager to
the other, or to switch hosts or tape controllers to either library manager.
Digital input/digital output (DI/DO) lines to communicate component
commands and status between both library managers and the library
components, such as the accessors.

Two service frames (or bays) for storage of the inactive cartridge accessors,
service diagnostics, or accessor repair. Service frames contain rail
extenders (to allow the accessor to be stored within the frame) and a barrier
door. The right service frame (when you look at the library from the front)
contains the second library manager. A barrier door in the service frame is
used to keep the functioning cartridge accessor from entering the service
frame during service. Each service frame has its own AC power control
compartment, which is different from the compartment of the 3494 Model L1x.
A second unit emergency power off (EPO) switch as in the 3494 Model L1x to
drop power to the entire library.

To Remote Console
And
LAN Attached Hosts

opticnal customer LAN
| |

To Control
Units |

Hardware
| Rs2s2/Rsa22 Switch Rs232/Rs422| |
Alternate Link LAN
Primary Link LAN
NVRAM
Hardware
DI/DO Switch
RS232 I
Op panel 2nd EPO
Conv VO switch

Left Libra ervice
Service Framrev '| 3‘&?53}::;%:‘" gFrame

Frame | 1staccesso 2nd accessor

Figure 23. HA1 Functional Components

The active library manager controls the active accessor, receives host
commands over the control paths, and controls the convenience I/O station.
Either library manager can be the active library manager (LM) and either
accessor can be the active accessor. If the remote accessor for an active library
manager is the active accessor (that is, accessor B for LM A or accessor A for
LM B), the active LM sends the accessor commands to the standby LM and the
standby LM passes them on to the accessor.

There is only one operator panel, which is located on the 3494 Model L1x frame.
It is controlled by the currently active library manager.

With the High Availability unit installed, the database on the primary disk in the
active library manager is mirrored onto the primary disk of the standby library
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manager. If the standby library manager were to become unavailable, the
secondary database would be mirrored onto the secondary disk of the active
library manager.

With the High Availability unit, additional circuitry is installed that supports

concurrent maintenance. Specifically, when an accessor is being serviced in its
service bay and its barrier door is in place, the service bay door can be opened
and closed without affecting the power of the other active accessor in the aisle.

The Model HA1 provides a high level of availability in the event of a failure of
these two critical components of the IBM 3494:

Library manager—The standby library manager (LM-B) knows that the active
library manager (LM-A) is functioning properly by monitoring activity on the
communication links between the two library managers. If LM-A fails, LM-B
takes over the control of the library. This operation is called the library
manager switchover. The host paths are now controlled by LM-B. The
operator panel is switched to LM-B. To the hosts it appears as though the
library manager failed and went through a recovery/restart procedure. The
active library manager command queue is not maintained on the standby
library manager, so jobs may abend. When the switchover begins, the host
marks the library offline. Once the switchover is complete, the operator
must vary the library online.

If possible, LM-B will continue to use accessor A through LM-A. If LM-A
cannot execute the accessor commands, accessor B will be activated.

After the switchover, the primary database is on the primary disk of LM-B,
and it is mirrored onto the secondary disk of LM-B. The copy from the
primary database to the secondary database is done concurrently with online
library manager operations, such as mounts and inserts. The copy operation
involves copying the primary database record-by-record to the secondary
database and mirroring any changes to the primary database as the library
manager processes host commands.

When LM-A comes back up, the secondary copy of the LM-B database is
copied to the primary disk of LM-A. The primary disk of LM-A now becomes
the secondary copy for the active library manager.

If the Dual Active Accessor feature is installed and enabled, the operation of
the library managers remains the same, as there is still only one library
manager designated as active, and the other library manager, although it
does control the robotics of the second accessor, is still designated as
standby.

Cartridge accessor— If accessor A fails, LM-A sends accessor commands to
LM-B over the communication links. LM-B then executes the commands,
using accessor B. The first operation is to gently push accessor A into its
service bay (left side of the library) so that accessor B can access all
cartridges in the library. A special pusher bar is added to one of the
accessors for this purpose. This operation is called the accessor switchover.
On completion, normal library function resumes using accessor B. LM-A
remains the active library manager. Operation continues automatically after
a short time. No operator involvement is required.

If the Dual Active Accessor feature is installed and enabled, each accessor
services the mounts within two zones. The partition between these zones is
on a frame boundary, and this boundary may be defined as dynamic or
static. If an accessor fails, the remaining accessor pushes the failed
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accessor into its service bay and takes over the operation of both zones until
the failed accessor is repaired and reactivated.

For an overview of Model HA1, see 2.1.5, “IBM Magstar 3494 Model HA1 High
Availability Unit” on page 19. For a detailed description of operation
considerations related to the High Availability unit, refer to 10.2, “Operating and
Monitoring the High Availability Unit” on page 340.

2.2.14 Dual Active Accessors

The Dual Active Accessor feature improves performance of the 3494 with an
attached Model HALl. It takes full advantage of having two accessors active at
the same time for performing commands. When the Dual Active Accessor
feature is active, both accessors service mount requests at the same time. The
high availability of an HA1 Model is maintained, because each active accessor
can pick up the activities of the other accessor.

To reduce interference between accessors, the library is divided into two zones.
The boundary between the two zones is established at library initialization and
may change over time as the library manager attempts to keep the accessors
equally busy.

For a detailed description of the techniques used to place and select tapes to
better optimize performance of Dual Active Accessors refer to 3.2.2,
“Performance with Dual Active Accessor Feature” on page 76.

Refer to 10.2.2, “DAA Recovery Scenarios” on page 347 for a detailed
description of operational considerations related to the Dual Active Accessor.

2.3 Features

In this section we provide information about chargeable and nonchargeable
feature codes and media, language, and power feature codes. We also present
the RPQs available for the IBM 3494.

2.3.1 IBM 3494 Chargeable and Nonchargeable Feature Tables

The tables that follow list all of the IBM 3494 feature codes, showing the model
and system attachment to which each feature pertains. Table 6 summarizes the
IBM 3494 chargeable feature codes.

Table 6 (Page 1 of 3). IBM 3494 Chargeable Features Available per 3494 Model

Feature Description L10 L12 L14 B16 B18 D10 D12 D14 HA1 S10
Code
2710 Remote support facility 1 1 1 1 1
2711 Remote support switch 1 1 1 1 1 - - - 1

2712

Remote support attachment

3000

3490E Model F1A control unit

3200

ESCON High Performance
Option

3302

Additional Enhanced ESCON
Channels

3320

ESCON host adapter for FC
3000

3358

Parallel host adapter for FC
3000
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Table 6 (Page 2 of 3). IBM 3494 Chargeable Features Available per 3494 Model

Feature Description L10 L12 L14 B16 B18 D10 D12 D14 HA1 S10

Code

3701 Tape volume cache size (B16) - - - 4 - - - - - -

3702 Tape volume cache size (B18) - - - - 4 - - - - -

4630 Field install 3490-CxA or - 2 2 - - 1 6 4 - -
3590-B1A

4632 Field install 3490-F1A 1 - - - - 2 - - - -

4633 Replace 3490-CxA with - - - - - 1 - - - -
3490-F1A

4634 Field install F1IA FC 3000 1 - - - - 1 - - - -

4635 Field install 3590-A00 - - 1 - - - - 1 - -

4650 Replace 3590-A00 with - - 1 - - - - 1 - -
3590-A50

4655 Field install 3590-A50 - - 1 - - - - 1 - -

4700 Remove control unit (FC 3000) 1 - - - - 1 - - - -

4701 Remove 3490-F1A 1 - - - - 2 - - - -

4702 Remove ESCON adapter (FC 1 - - - - 1 - - - -
3320)

4703 Remove parallel adapter (FC 1 - - - - 1 - - - -
3358)

4730 Remove 3590-B1A - 2 2 - - - 6 4 - -

4734 Remove F1A FC 3000 1 - - - - 1 - - - -

4735 Remove 3590-A00 - - 1 - - - - 1 - -

4755 Remove 3590-A50 - - 1 - - - - 1 - -

5045 Enhanced library manager 1 1 1 - - - - - - -

5050 Dual Active Accessors 1 1 1 - - - - - - -

5210 10 cartridge convenience 1/0 1 1 1 - - - - - - -
station

5211 AS/400 attach (50 ft) « 8 8 8 - - - - - - -

5213 Extended length AS/400 attach « 8 8 8 - - - - - - -

5214 Second library manager disk 1 1 1 - - - - - - -
drive

5215 Dual gripper 1 1 1 - - - - - 1 -

5216 Remote power sequence 1 1 1 - - - - - - -

5217 50 ft RS-232 cable 8 8 8 - - - - - - -

5219 Token ring LAN adapter 1 1 1 - - - - - 1 -

5220 Ethernet LAN adapter 1 1 1 - - - - - 1 -

5224 AlIX parallel attachment 16 16 16 - - - - - - -

5226 Remote library manager 1 1 1 - - - - - - -
console

5228 Tape unit expansion 2 2 2 - - - - - - -

5229 Expansion card 1 1 1 - - - - - 1 -

5230 30 cartridge convenience 1/O 1 1 1 - - - - - - -
station

5232 Attachment Concentrator 1 1 1 - - - - - - -

5233 SCSI Extender (attach to B18) - - - - - - 1 - - -

5234 18 M SCSI Cables (attach to - - - - - - 1 - - -
B18)

5302 Upgrade FC 5300 to support 7 - - - - - - - - -
3590-B1A

5304 Upgrade FC 5300 to support 7 - - - - - - - - -
3590-A00/B1A

8002 One 3590 Cleaning Cartridge 10 10 10 - - 10 10 10 - 10

8005 One 3490 Cleaning Cartridge 10 10 10 - - 10 10 10 - 10
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Table 6 (Page 3 of 3). IBM 3494 Chargeable Features Available per 3494 Model

32 processors can be attached with the appropriate drive switching equipment.

1. Any combination of feature codes 5211 and 5213 can total no more than eight with feature code 5229.

If the LAN attachment is

Feature Description L10 L12 L14 B16 B18 D10 D12 D14 HA1 S10
Code
8410 210 3490 Data Cartridges 1 1 1 - - 1 1 1 - 1
8420 420 3490 Data Cartridges 1 1 1 - - 1 1 1 - 1
8510 210 3590 Data Cartridges 1 1 1 - - 1 1 1 - 1
8520 420 3590 Data Cartridges 1 1 1 - - 1 1 1 - 1
Notes:

used, up to

Table 7 summarizes the IBM 3494 nonchargeable feature codes.

Table 7. IBM 3494 Nonchargeable Features Available per 3494 Model
Feature Description L10 L12 L14 B16 B18 D10 D12 D14 HA1 S10

Code

2924 - 2935 Language Specify 1 1 1 - - - - - - -
5500 Storage Frame from B16 1 1 1 - - - - - - -
5502 Drive Frame from B16 1 1 1 - - - - - - -
9002 S10 (feature code 5400) attach 7 7 7 - - - - - - -
9003 D1x (feature code 5300) attach 7 7 7 - - - - - - -
9004 3494-S10 above 8 frames 8 8 8 - - - - - - 1
9005 3494-Dxx above 8 frames 8 8 8 - - 1 1 1 - -
9006 3494-B16 in first 8 frames 1 1 1 - - - - - - -
9007 3494-B16 above 8 frames 1 1 1 1 - - - - - -
9010 Virtual Tape Server attached - - - - - - 1 - - -
9020 3494 B18 VTS Attachment 1 1 1 - - - - - - -
9040 3494-HA1 attachment 1 1 1 - - - - - - -
9041 3494-HA1 direct attach 1 1 1 1 1 1 1 1 1 1
9104 AS/400 attach 1 1 - - - 1 1 - 1 1
9106 RS/6000 attach 1 1 - - - 1 1 - 1 1
9109 ES/9000 attach 1 - 1 1 1 1 - 1 1 1
9200 Open system device drivers 1 1 1 - - - - - - -
9203 VSE LAN device driver 1 1 1 - - - - - - -
9210 HP-UX attachment for FC 9200 1 1 1 - - - - - - -
9211 Sun attachment for FC 9200 1 1 1 - - - - - - -
9540 No Data Cartridges 1 1 1 - - 1 1 1 - 1
9601 Factory install 3490-CxA 1 - - - - 1 - - - -
9602 Factory install 3490-F1A 1 - - - - 2 - - - -
9611 Field Merge FC5300 w/3490 1 - - - - - - - - -
9630 Field merge 3590-B1A - 2 2 - - - 6 4 - -
9631 Factory install 3590-B1A - 2 2 - - - 6 4 - -
9632 Field merge 3490-F1A 1 - - - - 2 - - - -
9633 Field merge 3490-F1A for FC 1 - - - - 1 - - - -

3000
9634 Factory install 3490-F1A for FC 1 - - - - 1 - - - -
3000

9635 Field merge 3590-A00 - - 1 - - - - 1 - -
9636 Factory install 3590-A00 - - 1 - - - - 1 - -
9655 Field merge 3590-A50 - - 1 - - - - 1 - -
9656 Factory install 3590-A50 - - 1 - - - - 1 - -
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Table 8 on page 41 summarizes the IBM 3494 chargeable feature codes and
shows the system attachment to which they might apply.

Table 8 (Page 1 of 2). IBM 3494 Chargeable Features Available by Platform

Feature Description ES AS RS Sun HP
Code
2710 Remote support facility Y Y Y Y Y
2711 Remote support switch Y Y Y Y Y
2712 Remote support attachment Y Y Y Y Y
3000 3490E Model F1A control unit Y - - - -
3200 ESCON High Performance Option Y - - - -
3302 Additional Enhanced ESCON Channels Y - - - -
3320 ESCON host adapter for FC 3000 Y - - - -
3358 Parallel host adapter for FC 3000 Y - - - -
3701 Tape volume cache size (B16) Y - - - -
3702 Tape volume cache size (B18) Y - - - -
4630 Field install 3490-CxA or 3590-B1A Y Y Y Y Y
4632 Field install 3490-F1A Y Y Y Y Y
4633 Replace 3490-CxA with 3490-F1A Y Y Y - -
4634 Field install FIA FC 3000 Y - - - R
4635 Field install 3590-A00 Y - - - R
4650 Replace 3590-A00 with 3590-A50 Y - - - R
4655 Field install 3590-A50 Y - - - R
4700 Remove control unit (FC 3000) Y - - - -
4701 Remove 3490-F1A Y Y Y - -
4702 Remove ESCON adapter (FC 3320) Y - - - -
4703 Remove parallel adapter (FC 3358) Y - - - -
4730 Remove 3590-B1A Y Y Y Y Y
4734 Remove F1A FC 3000 \ - - - R
4735 Remove 3590-A00 Y - - - -
4755 Remove 3590-A50 Y - - - -
5045 Enhanced library manager Y Y Y Y Y
5050 Dual Active Accessors Y Y Y Y Y
5210 10 cartridge convenience I/O station Y Y Y Y Y
5211 AS/400 attach (50 ft) « - - \% - R
5213 Extended length AS/400 attach « - Y - - -
5214 Second library manager disk drive Y Y Y Y Y
5215 Dual gripper Y Y Y Y Y
5216 Remote power sequence - Y - - -
5217 50 ft RS-232 cable - Y - Y Y
5219 Token ring LAN adapter Ye Ye Ye Ye Ye
5220 Ethernet LAN adapter Ye Ye Ye Ye Ye
5224 AlX parallel attachment - - Y - -
5226 Remote library manager console Y Y Y Y Y
5228 Tape unit expansion Y Y Y Y Y
5229 Expansion card Y Y Y Y Y
5230 30 cartridge convenience |/O station Y Y Y Y Y
5232 Attachment Concentrator Y - - - -
5233 SCSI Extender (attach to B18) Y - - - -
5234 18 M SCSI Cables (attach to B18) Y - - - R
5302 Upgrade FC 5300 to support 3590-B1A - Y Y Y Y
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Table 8 (Page 2 of 2). IBM 3494 Chargeable Features Available by Platform

Feature Description ES AS RS Sun HP
Code
5304 Upgrade FC 5300 to support 3590-A00/B1A Y - - - -
8002 One 3590 Cleaning Cartridge Y Y Y Y Y
8410 210 3490 Data Cartridges Y Y Y Y Y
8420 420 3490 Data Cartridges Y Y Y Y Y
8520 420 3590 Data Cartridges Y Y Y Y Y

Notes:

1. Used for remote library console

2. Used for remote library console and library command path

Table 9 summarizes the IBM 3494 nonchargeable feature codes, and shows the
system attachment to which they might apply.

Table 9 (Page 1 of 2). IBM 3494 Nonchargeable Features Available by Platform

Feature Description ES AS RS Sun HP
Code

2924 - Language Specify Y Y Y Y Y
2935

5500 Storage Frame from B16 Y - - - -
5502 Drive Frame from B16 Y - - - -
9002 S10 (feature code 5400) attach Y Y Y Y Y
9003 D1x (feature code 5300) attach Y Y Y Y Y
9004 3494-S10 above 8 frames Y Y Y Y Y
9005 3494-Dxx above 8 frames Y Y Y Y Y
9006 3494-B16 in first 8 frames Y - - - -
9007 3494-B16 above 8 frames Y - - - -
9010 Virtual Tape Server attached Y - - - -
9020 3494 B18 VTS Attachment Y - - - -
9040 3494-HA1 attachment Y Y Y Y Y
9041 3494-HA1 direct attach Y Y Y Y Y
9104 AS/400 attach - Y - - -
9106 RS/6000 attach - - Y - -
9109 ES/9000 attach Y - - - -
9200 Open system device drivers - - Y Y Y
9203 VSE LAN device driver Y - - - -
9210 HP-UX attachment for FC 9200 - - - - Y
9211 Sun attachment for FC 9200 - - - Y -
9540 No Data Cartridges Y Y Y Y Y
9601 Factory install 3490-CxA Y Y Y - -
9602 Factory install 3490-F1A Y Y Y - -
9611 Field Merge FC5300 w/3490 Y Y Y Y Y
9630 Field merge 3590-B1A Y Y Y Y Y
9631 Factory install 3590-B1A Y Y Y Y Y
9632 Field merge 3490-F1A Y Y Y - -
9633 Field merge 3490-F1A for FC 3000 Y - - - -
9634 Factory install 3490-F1A for FC 3000 Y - - - -
9635 Field merge 3590-A00 Y - - - -
9636 Factory install 3590-A00 Y - - - -
9655 Field merge 3590-A50 Y - - - -
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Table 9 (Page 2 of 2). IBM 3494 Nonchargeable Features Available by Platform

Feature
Code

Description ES AS RS Sun HP

9656

Factory install 3590-A50 Y

2.3.2 IBM 3494 Feature Code Descriptions

2.3.3 Remote Support Facility (FC 2710)

The remote support feature codes (FC 2710, 2711, 2712) provide rapid diagnostic
and remote support facility. The same modem and switch can be shared among
the following units: 3494 Model B16, HA1, L10, L12 or L14, and 3590 Model AOO
or A50. One of these three features should be selected based on the number of
units in the installation. Each 3494 Model B16, L10, L12, and L14 must specify
either FC 2710, 2711, or 2712. Model HA1 must specify either FC 2711 or 2712.

For a configuration example, see 2.3.6, “Remote Support Configuration
Example.”

Feature code 2710 supplies a cable and connectors for connection to an IBM
supplied modem to enable remote diagnostic support. This feature should be
specified only on the first unit of each set of 14 units in an installation.

2.3.4 Remote Support Switch (FC 2711)

Feature code 2711 provides cable, connectors, and a switch for the attachment of
multiple units through the switch to a modem. It should be ordered on the
second unit attached to the modem in an installation. One switch should be
specified for each set of 14 units in an installation.

2.3.5 Remote Support Attachment (FC 2712)

Feature code 2712 provides an additional cable and connector to attach to the
remote support switch (FC 2711). It should be ordered on the third through the
fourteenth unit attached to the switch in an installation.

2.3.6 Remote Support Configuration Example

This example shows how to configure feature codes 2710, 2711, and 2712. For
instance, an IBM 3494 configuration with 1 Model L14, 1 Model HA1, 15 Model
D14s, and 16 3590 Model A50 tape controllers represents 18 units in total to be
connected to the remote support facility. The following feature codes must be
configured:

Two feature code 2710s. For example, on Model L14 and on one 3590 Model
A50 tape controller, one modem is supplied with each feature code 2710.
Two feature code 2711s. For example, on Model HA1 and on one 3590 Model
A50 tape controller

Fourteen feature code 2712s on the remaining 3590 Model A50 tape
controllers
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2.3.7 Language Feature Codes

Table 10 lists the nonchargeable language and power feature codes.

Table 10. IBM 3494 Model L1x Nonchargeable Language and Power Feature Codes

Feature Code Description

2924 U.S. English

2928 French

2930 Japanese °

2931 Spanish

2932 Italian

2935 French Canadian -
Notes:

1. Operator panel only

2. Keyboard only

2.3.8 3490E Model F1A Control Unit (FC 3000)

This feature installs a control unit in an IBM 3494 Magstar Tape Library, models
D10 and L10, at EC level C88765 or later. The control unit output is a differential
SCSI bus intended to connect to two IBM 3490E Model F1A tape drives. At least
one host adapter card (FC 3320 or FC 3358) must be ordered with FC 3000. At
least one remote support feature (FC 2710, 2711, or 2712) must be ordered with
FC 3000. Only one feature 3000 is allowed in each D10 or L10 frame.

2.3.9 ESCON High Performance Option (FC 3200)

2.3.10 Additional

Feature code 3200 provides enhanced ESCON host channel attachments with
data compression, which provides larger effective disk capacities, improved
performance, and 64 virtual device addressing. It replaces the two standard
ESCON host channel attachments with two enhanced ESCON host channel
attachments.

Enhanced ESCON Channels (FC 3302)

Feature code 3302 provides two additional enhanced ESCON host channel
attachments (for a total of four ESCON host channel attachments) for attachment
of the Magstar 3494 Model B18 to host system ESCON channels.

2.3.11 ESCON Channel Host Adapter (FC 3320)

Feature code 3320 provides ESCON channel attachment for FC 3000. The
maximum number allowed is two in any combination of FC 3320 and FC 3358.

2.3.12 Parallel Channel Host Adapter (FC 3358)

Feature code 3358 provides parallel channel attachment for FC 3000. The
maximum number allowed is two in any combination of FC 3320 and FC 3358.
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2.3.13

2.3.14

2.3.15

2.3.16

2.3.17

2.3.18

2.3.19

Disk Storage Capacity for the Tape Volume Cache (FC 3701)
Feature code 3701 provides the DASD arrays and instructions for installing 36 GB
of usable storage capacity for the tape volume cache. Two or four feature code
3701s must be specified. This feature is available for the Model B16 only.

For more information about the Virtual Tape Server, see the IBM Magstar Virtual
Tape Server: Implementation Guide.

Disk Storage Capacity for the Tape Volume Cache (FC 3702)
Feature code 3702 provides the DASD arrays and instructions for installing 72 GB
of usable storage capacity for the tape volume cache. One, two, three, or four
feature code 3702s must be specified. This feature is factory installed on the
Model B18 only.

For more information about the Virtual Tape Server, see the IBM Magstar Virtual
Tape Server: Implementation Guide.

Field Install Drive (FC 4630)
Feature code 4630 provides the necessary hardware to field install a 3590 Model
B1A tape drive in a 3494 Model L12, L14, D12, or D14, or a 3490E Model CxA tape
subsystem in a 3494 Model D10. It should be used when the plant has not
installed drive-mounting hardware or feature code 9630, or to replace the filler
plates when an odd number of drives is installed in a 3494 Model L12, L14, D12,
or D14.

3490E Model F1A Field Installation (FC 4632)
Feature code 4632 provides the hardware needed to allow for field installation of
one 3490E Model F1A tape drive. This feature code is ordered for the 3494
Model L10 (maximum of one) or D10 (maximum of two). A prerequisite of the
L10 is feature code 9602.

Replace 3490 Model CxA with Model F1A (FC 4633)

Feature code 4633 provides the hardware needed in a 3494 Model D10 to replace
a 3490E Model CxA tape subsystem with a 3490E Model F1A tape drive. A
maximum of one FC 4633 is required per 3494 Model D10. This feature code
cannot be ordered for a 3494 Model L10.

Field Install F1IA FC 3000 (FC 4634)

Feature code 4634 provides the hardware needed to install FC 3000 in a 3494
Model D10 or 3494 Model L10.

3590 Model AOO Tape Controller Field Installation (FC 4635)

Feature code 4635 provides the necessary mounting hardware to field install a

3590 Model AQO tape controller in a 3494 Model L14 or D14. This would replace
cartridge storage in the 3494 Model D14. If this feature code is ordered for the

3494 Model L14 or D14, feature code 4630 must also be ordered.
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2.3.20

2.3.21

2.3.22

2.3.23

2.3.24

2.3.25

2.3.26

2.3.27

2.3.28

2.3.29

Replace 3590 Model AOO with Model A50 (FC 4650)

Feature code 4650 provides the hardware needed in a 3494 Model L14 or D14 to
replace a 3590 Model AOO tape controller with a Model A50.

This feature code is not applicable to a feature code 5304 drive unit with a 3590
Model AOQO tape controller installed.

3590 Model A50 Tape Controller Field Installation (FC 4655)

Feature code 4655 provides the hardware needed in a 3494 Model L14 or D14 to
allow for field installation of one 3590 Model A50 tape controller. This would
replace cartridge storage in the 3494 Model D14. If this feature code is ordered
for the 3494 Model L14 or D14, feature code 4630 must also be ordered.

Remove FC 3000 (FC 4700)
Feature code 4700 removes the 3490E Model F1A control unit FC 3000.

Remove 3490E Model F1A from a 3494 (FC 4701)

Feature code 4701 removes a 3490E Model F1A tape drive from a 3494 Model L10
or D10. One feature code 4701 can be ordered for the 3494 Model L10, and two
for the D10.

Remove FC 3320 (FC 4702)
Feature code 4702 removes the ESCON channel host adapter FC 3320.

Remove FC 3358 (FC 4703)

Feature code 4703 removes the parallel channel host adapter FC 3358.

Remove 3590 Model B1A from a 3494 (FC 4730)

Feature code 4730 removes a 3590 Model B1A tape drive from a 3494 Model L12,
L14, D12, or D14. Two feature code 4730s can be ordered for a 3494 Model L12
or L14, six for a D12, and four for a D14.

Remove F1A FC 3000 (FC 4734)
Feature code 4734 removes FC 3000 from a 3494 Model D10 or 3494 Model L10.

Remove 3590 AO0O (FC 4735)

Feature code 4735 allows field removal of an IBM 3590 Model AOO installed in a
3494 frame. This feature code is for currently installed units only.

Remove 3590 A50 (FC 4755)

Feature code 4755 allows field removal of an IBM 3590 Model A50 installed in a
3494 frame. This feature code is for currently installed units only.

46 IBM Magstar 3494 Tape Library Guide



2.3.30 Enhanced Library Manager (FC 5045)
Feature code 5045 is an MES that improves the performance of the library
manager in a 3494 Model L10, L12, or L14 that does not have the Model HAl
installed.

The enhanced library manager is included with feature code 9040 when you
install a Model HA1 High Availability unit and the existing library manager is not
an enhanced library manager.

2.3.31 Dual Active Accessors (FC 5050)

Feature code 5050 must be specified to enable both accessors in an attached
3494 High Availability unit to be active at the same time. Prerequisite: A Model
HA1 must be installed, and at least four frames (not counting the Model HA1
service bays or the Model B18 Virtual Tape Server) must be installed in the 3494
library.

2.3.32 10 Cartridge Convenience 1/0O Station (FC 5210)

Feature code 5210 enables the insertion or ejection (not at the same time) of up
to 10 cartridges on the IBM 3494 without interrupting library operation. Only
feature code 5210 can be installed in the 3494 Model L1x control unit frame.
Therefore, feature codes 5210 and 5230 are mutually exclusive.

2.3.33 AS/400Host Attachment (FC 5211)
Feature code 5211 or 5213 is required when AS/400 processors are attached to
the IBM 3494 through RS-232 and use 0S/400 software earlier than Version 3
Release 6. Feature code 5211 provides communication between the AS/400 host
and the 3494 library manager by using one 15 m (50 ft) cable. This feature
includes the media library device drive (MLDD) for OS/400 (Program 5798-RZH).
The AS/400 LAN device driver is included as part of this feature and provides the
function for AS/400 to drive the IBM 3494 over a LAN.
One feature code 5211 or 5213 is required for each AS/400 system.

MLDD functions are included in OS/400 Version 3 Release 6 and later. For
attachment through RS-232 to AS/400 systems with OS/400 V3 R6 and later, see
2.3.38, “50-Foot RS-232 Cable (FC 5217)” on page 48.

2.3.34 Extended Length RS-232 Host Attachment (FC 5213)
Feature code 5213 allows the RS-232 link to be extended to 122 m (400 ft). This
feature code includes the MLDD for OS/400 releases earlier than Version 3
Release 6. This feature code is used in place of feature code 5211 when the
AS/400 processor is located more than 15 m (50 ft) from the IBM 3494.

The AS/400 LAN device driver is included as part of this feature and provides the
function for AS/400 to drive the IBM 3494 over a LAN.
One feature code 5211 or 5213 is required for each AS/400 processor.

MLDD functions are included in OS/400 Version 3 Release 6 and later. For
attachment through RS-232 to AS/400 systems with OS/400 V3 R6 and later, see
2.3.38, “50-Foot RS-232 Cable (FC 5217)” on page 48.
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2.3.35 Second Library Manager Hard Disk Drive (FC 5214)

Feature code 5214 applies to all 3494 Model L1xs. It permits a second copy of
the library manager database to be kept. It reduces the time required to recover
from a primary library manager disk failure.

It is strongly recommended that this feature be installed on all IBM 3494s.

Feature code 5214 is required on the 3494 Model L1x when a VTS Model B18 or
a Model HAL is installed.

2.3.36 Dual Gripper (FC 5215)

Feature code 5215 applies to all models of the 3494 Model L1x. It provides a
second gripper, which is mounted below the first gripper on the cartridge
accessor (see 2.2.8, “Cartridge Accessor” on page 28). When the dual gripper
feature is installed, library cartridge capacity is reduced by approximately 10%.
This feature increases library availability and improves performance.

Feature code 5215 is required on the 3494 Model HA1 when a FC 5215 is
installed on the 3494 Model L1x.

2.3.37 AS/400Remote Power Sequencing (FC 5216)

Feature code 5216 enables the IBM 3494 to be powered up and down by an
AS/400. Only one feature code 5126 can be ordered on any model of the IBM
Magstar 3494 Model L1x. If this feature is installed, the switch on the operator
panel should be in the remote position. The IBM 3494 is not powered off until
the last AS/400 attached to the library through feature code 5216 is powered off.
The IBM 3494 is powered on again when the first AS/400 is powered on. To
avoid accidentally powering down the library, do not install feature code 5216 in
an environment where more than one type of host is attached to the IBM 3494.

2.3.38 50-Foot RS-232 Cable (FC 5217)

Feature code 5217 is required to connect processors to the library manager for
host command and response processing. This feature code is used with feature
code 9200.

This feature code is also used for attachment to AS/400 systems with OS/400
Version 3 Release 6 or higher when attachment through RS-232 is desired.

2.3.39 Token Ring Adapter (FC 5219)
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Feature code 5219 adds a token ring card to the library manager. This card can
be used to connect the IBM 3494 to a LAN. LAN connection enables control
command processing from hosts and is also required for attachment of the
remote library manager console (feature code 5226). It supports both TCP/IP
and advanced program-to-program communication (APPC). For the AS/400 and
remote library manager console, only APPC is supported. Only one feature code
5219 can be ordered on any 3494 Model L1x. Feature codes 5219 and 5220 are
mutually exclusive. The token ring card comes with a standard nine-pin D
socket. If any other type of token ring connection is used, an adapter must be
provided locally.

Feature code 5219 is required on the 3494 Model HA1 when it is installed on the
3494 Model L1x.
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Before 1995, the library manager hardware could not support feature codes 5219
and 5229. If feature code 5220 is ordered for an IBM 3494 manufactured before
1995, new library manager hardware will also be installed.

2.3.40 Ethernet Adapter (FC 5220)

Feature code 5220 adds an Ethernet card to the library manager. This card can
be used to connect the IBM 3494 to a LAN. LAN connection enables control
command processing from hosts and is also required for attachment of the
remote library manager console (feature code 5226). It supports both TCP/IP
and APPC; the remote library manager console supports only APPC. Only one
feature code 5220 can be installed on any 3494 Model L1x, and feature codes
5219 and 5220 are mutually exclusive. The Ethernet card comes with the
following attachments:

10BaseT (twisted-pair)
10Baseb5 (thick coaxial)
10Base2 (thin coaxial)

If any other type of connection is required, an adapter must be provided locally.

Feature code 5220 is required on the 3494 Model HA1 when it is installed on the
3494 Model L1x.

Before 1995, the library manager hardware could not support feature codes 5220
and 5229. If feature code 5220 is ordered for a 3494 manufactured before 1995,
new library manager hardware will also be installed.

2.3.41 AIX Parallel Tape Attachment/6000 (FC 5224)

Feature code 5224 provides the device driver to support a parallel attached
RS/6000 and RS/6000 SP processor. One feature is required for each attached
host. For ESCON attachment, the RS/6000 feature code 2754 should be
configured; it provides an ESCON channel and the device driver.

2.3.42 Remote Library Manager Console (FC 5226)

Feature code 5226 allows for the remote operation of up to eight IBM tape
libraries. The remote library manager console is attached to the library
manager through a Token Ring (5219) or Ethernet (5220) LAN. APPC is used as
the communication protocol. The remote library manager console uses the
Distributed Console Access Facility (DCAF) to capture the library manager
screens. The remote library manager console feature supplies the DCAF and
library manager code only; the remote library manager console PC hardware,
0S/2, and communications software are not supplied as part of the feature. One
feature code 5226 is required for each IBM 3494 using the remote library
manager console (see 9.11.7, “Remote Library Manager Console” on page 311,
for more information about the remote library manager console).

We recommend that you load the remote library manager console software of
feature code 5226 on the second library manager provided by the High
Availability unit when it is installed. This will ensure that remote access to the
library manager is still available after a library manager switchover has taken
place.
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2.3.43 Tape Unit Expansion (FC 5228)

The library manager has one or two RTIC cards that provide eight
communication ports each. Each RTIC is programmed to provide four RS-232
host connections and four RS-422 tape control unit connections. This mix may
be modified by ordering feature code 5228.

Feature code 5228 provides a set of four adapters that convert one to four of the
RS-232 ports provided with both the base RTIC card in the library manager, and
the port expansion feature code (second RTIC card feature code 5229 to RS-422
ports.

The mix of attached hosts, tape control units, and virtual tape servers installed in
the IBM 3494 determines whether feature codes 5228 are required.

2.3.44 Expansion Adapter Card (FC 5229)
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Feature code 5229 provides a second library manager RTIC card. Each RTIC
card provides eight communication paths, which are used to connect tape
control units or certain host types to the library manager. Each RTIC is
programmed to provide four RS-232 host connections and four RS-422 tape
control unit connections. This mix may be modified by ordering feature code
5228.

The mix of hosts, tape control units, and virtual tape servers installed in the IBM
3494 determines whether feature code 5229 is required.

Table 11 defines the number of control units or direct-attached drive connections
available with feature codes 5228 and 5229 installed in the library.

Table 11. Supported Configurations for the IBM 3494 Expansion Features

Control Unit

RS-232 or
Feature Code Direct-Attach Direct-Attached SCSI Host Connection
Host Ports Drive

Connection
None 4 4 RS-232 or LAN
5229 8 8 RS-232 or LAN
5228 0 8 LAN only
5229 + 5228 4 12 RS-232 or LAN
5229 + two 5228s 0 16 LAN only

The B16 VTS occupies RTIC ports as follows:
Each 3590 B1A tape drive occupies an RS-422 port
Each virtual 3490 control unit occupies an RS-422 port (two)
The RS/6000 ADSM server occupies one RS-232 port
The B18 VTS does not occupy any RTIC ports for either its attached 3590 B1A

drives or the RS/6000. The communication path for the B18 connection to the
library manager is provided by an internal LAN.

The 3490E Model F1A subsystem requires one port for each F1A tape drive and
another port for the feature code 3000 controller.
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2.3.45

2.3.46

2.3.47

2.3.48

2.3.49

2.3.50

The 3490E Model CxA subsystem only requires one port per subsystem,
regardless of whether one or two drives are present.

Feature code 5229 is required on the 3494 Model HA1 when it is installed on the
3494 Model L1x.

Feature code 5228 on the 3494 Model L1x is not required when the High
Availability unit (feature code 9040) or the enhanced library manager (feature
code 5045) is installed.

For more information about RTIC configurations, see 2.2.2, “Host Command and
Response Processing” on page 23. For additional information about configuring
tape subsystems in an IBM 3494, see 3.1.8, “Tape Subsystem Configuration” on
page 64.

30-Cartridge Convenience /O Station (FC 5230)

Feature code 5230 enables up to 30 cartridges to be entered into or removed
from the IBM 3494 without interrupting library operation. Only one 5230 can be
ordered for the 3494 Model L1x. Feature codes 5230 and 5210 are mutually
exclusive.

Attachment Concentrator (FC 5232)

Feature code 5232 provides an internal LAN attachment for the 3494 Model B18
Virtual Tape Server to the 3494 library manager. This feature code is required to
be added to any Model L1x control unit frame when a 3494 Model B18 will be
attached.

SCSI Extender for B18 (FC 5233)

Feature code 5233 provides two SCSI extenders for attachment of Magstar 3590
Model B1A tape drives in the 3494 Model D12 to an externally attached Magstar
3494 Model B18 Virtual Tape Server. This feature code is required to be added
to any 3494 Model D12 control unit frame when a 3494 Model B18 will be
attached.

18M SCSI Cables for B18 Attachment (FC 5234)

Additional

Additional

Feature code 5234 provides two 18m SCSI cables for attachment of a 3494 Model
B18 to the 3590 Model B1A drives in an associated 3494 Model D12. This feature
must be specified on each Model B18.

Drive Unit (FC 5300, withdrawn from market)

Before the IBM 3494 announcements of April 1995, additional IBM 3494 drive
units containing 3490E Model CxA tape subsystems were ordered as feature
code 5300. A 3490E Model F1A tape drive cannot be installed in a feature code
5300 drive unit. This feature code is no longer available.

Storage Unit (FC 5400, withdrawn from market)

Before the IBM 3494 announcements of April 1995, additional IBM 3494 storage
units were ordered as feature code 5400. This feature code is no longer
available.
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2.3.51 Upgrade Feature 5300 to 5302 (FC 5302)

Feature code 5302 provides the necessary hardware to upgrade a 3494 Model
L10 feature code 5300 to accept SCSl-attached 3590 Model B1A tape drives. If
you require more than two drives, RPQ 8B3166 should be configured to provide
the hardware to install the third and fourth drives during the upgrade, and RPQ
8B3167 should be configured to provide the hardware to install the fifth and sixth
drives during the upgrade. If the RPQs are not configured and additional drives
are installed later, feature code 4630 will be required.

2.3.52 Upgrade Feature 5300 to 5304 (FC 5304)

2.3.53 Additional

2.3.54 Additional

Feature code 5304 provides the necessary hardware to upgrade a 3494 Model
L10 feature code 5300 to accept 3590 Model B1A tape drives and the 3590 Model
A0O tape controller. If you require more than two drives, RPQ 8B3168 should be
configured to provide the hardware to install the third and fourth drives during
the upgrade. If the RPQ is not configured and additional drives are installed
later, feature code 4630 will be required.

Storage Unit (from B16) (FC 5500)

Feature code 5500 must be ordered on an MES for the 3494 Model L1x control
unit frame when a Model B16 Virtual Tape Server is converted to a Model B18
and the Model B16 frame is to be converted to a storage frame that becomes a
feature on the Model L1x. This storage unit is a frame containing additional
storage (up to 400 cartridges) that is attached to the IBM 3494.

Drive Unit (from B16) (FC 5502)

Feature code 5502 must be ordered on an MES for the 3494 Model L1x control
unit frame to convert a feature code 5500 storage unit frame to a drive unit frame
that can be associated with a Model B18 Virtual Tape Server. It contains the
mounting hardware for three to four Magstar 3590 Model B1A tape drives and
the SCSI extender for attaching those drives to a Model B18 Virtual Tape Server.
Instead of ordering the feature code 5500, this feature can also be ordered on an
MES for the 3494 Model L1x control unit frame when a Model B16 Virtual Tape
Server is upgraded to a Model B18 and the Model B16 frame is converted to a
drive unit frame that becomes a feature on the Model L1x. This drive unit frame
is a frame containing additional storage (up to 290 cartridges) that is attached to
the IBM 3494. Feature code 5500, 9006, or 9007 must be removed from the Model
L1x with installation of feature code 5502.

2.3.55 Media Feature Codes

Table 12 on page 53 lists the feature codes that cause the factory to deliver
magnetic tapes along with the IBM 3494 frames. These tape volumes are
shipped unlabeled both internally and externally.
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Table 12. IBM 3494 Magnetic Media Feature Codes

Feature Code Description MaximumFglrJna;tity per
8002 3590 cleaning cartridge 10
8005 3490 cleaning cartridge 10
8410 210 3490E data cartridges 1
8420 420 3490E data cartridges 1
8510 210 3590 data cartridges 1
8520 420 3590 data cartridges 1
9540 no data cartridge 1
Note:

1. Only one must be ordered per IBM 3494 frame.

Note: Initialized and labeled Magstar 3590 data cartridges can be ordered,
thereby removing the requirement to install the external labels and run a
program to initialize each tape volume before use in the IBM 3494.
Machine types 3499 and 3599 provide 3490 or 3590 cartridges,
respectively, in a variety of quantities that can be ordered with custom
labels and initialized. (Example: Machine type/model 3599-001 with
quantity feature code 0210 provides 210 3590 cartridges that are labeled
and initialized). See your IBM representative for further information about
ordering Magstar 3599 data cartridges or check the IBM Media website at

http://www.storage.ibm.com/media/index.htm

2.3.56 Storage Unit Attach (FC 9002)
Feature code 9002 informs the manufacturing plant of the number of storage
frames in an IBM 3494 configuration, thus ensuring that the accessor cable
shipped is the correct length. When storage units are added to an existing
configuration, one feature code 9002 must be added to the library control unit for
each additional storage unit ordered.

2.3.57 Drive Unit Attach (FC 9003)
Feature code 9003 informs the manufacturing plant of the number of drive frames
in an IBM 3494 configuration, thus ensuring that the accessor cable shipped is
the correct length. When drive units are added to an existing configuration, one
feature code 9003 must be added to the library control unit for each additional
drive unit ordered.

2.3.58 Storage Unit Attachment Greater Than Eight Frames (FC 9004)
Feature code 9004 notifies the manufacturing plant that a 3494 Model S10 is
installed in a position beyond the first eight frames of the 3494. This feature is
required to ensure that the proper cables for connection to the L1x are shipped.
This feature code is required on the Model S10 and on the associated Model L1x
for new orders and string reconfigurations.

For libraries with more than 8 frames, only 10-, 12-, and 16-frame configurations
are supported.
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2.3.59 Drive Unit Attachment Greater Than Eight Frames (FC 9005)

Feature code 9005 notifies the manufacturing plant that a 3494 Model D1x is
installed in a position beyond the first eight frames of the 3494. This feature is
required to ensure that the proper cables for connection to the L1x are shipped.
This feature code is required on the Model D1x and on the associated Model L1x
for new orders and string reconfigurations.

For libraries with more than 8 frames only 10-, 12-, and 16-frame configurations
are supplied.

2.3.60 Virtual Tape Server Attachment (FC 9006)

Feature code 9006 must be ordered on the 3494 Model L1x when a Model B16
Virtual Tape Server is attached to the first eight frames of an IBM 3494. This
feature is required to ensure that the proper cables for connection are shipped.

2.3.61 Virtual Tape Server Attachment Greater Than 8 Frames (FC 9007)

Feature code 9007 notifies the manufacturing plant that a Model B16 Virtual
Taper Server is attached to the 3494 Model L1x in a position greater than the
first eight frames of the 3494. This feature code is required on the Model B16
and the associated Model L1x. This feature is required to ensure that the proper
cables for connection are shipped.

The only configurations greater than 8 frames that are supported are a the 10-,
12-, and -16 frame configurations.

2.3.62 Virtual Tape Server Attached 3494 Model D12 (FC 9010)

Feature code 9010 allows the appropriate internal SCSI cables to be provided for
installation of the 3590 Model B1A tape drives. The individual SCSI cables do
not have to be ordered separately for each tape drive. One feature code 9010 is
required for the Model D12 attached to the Model B16 or B18.

2.3.63 B18 Virtual Tape Server Attachment (FC 9020)

Feature code 9020 notifies the plant of control that a 3494 Model B18 Virtual Tape
Server is attached to the 3494 Model L1x to ensure that the proper cables are
supplied for connection to the 3494 Model L1x control unit. One feature code is
required to be added to any 3494 Model L1x control unit frame for each 3494
Model B18 that will be attached. Maximum: Two. (If a Model B16 is attached to
the 3494, the maximum is one; that is, if feature 9006 or 9007 is present, the
maximum of feature 9020 is one). Factory or field installable. Corequisite:
Feature codes 5214 and 5232 are required on the Model L1x.

2.3.64 High Availability Attachment (FC 9040)
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Feature code 9040 provides connection between the library manager in the 3494
Model L1x and the second library manager provided by the High Availability unit.
One feature code 9040 is required on the Model L1x when a Model HA1 is
ordered.

IBM Magstar 3494 Tape Library Guide



2.3.65

2.3.66

2.3.67

2.3.68

2.3.69

2.3.70

2.3.71

2.3.72

2.3.73

High Availability Direct Attach (FC 9041)

Feature code 9041 must be specified if there is a Model HAL1 on the IBM 3494
with direct attachment for library control (AS/400, RS/6000, Sun, or VSE/LAN). It
must be specified on all frames of the IBM 3494.

AS/400Attached Processor (FC 9104)

Feature code 9104 notifies the manufacturing plant that an IBM 3494 frame is to
be attached to an AS/400. It is used for documentation. One feature code is
required per frame.

RS/6000Attached Processor (FC 9106)

Feature code 9106 notifies the manufacturing plant that an IBM 3494 frame is to
be attached to an RS/6000 processor. It is used for documentation. One feature
code 9106 is required per frame.

This feature code must also be used when the IBM 3494 is attached to an
RS/6000 SP or Sun processor.

ES/9000Attached Processor (FC 9109)

Feature code 9109 notifies the manufacturing plant that an IBM 3494 frame is to
be attached to an ES/9000 processor. It is used for documentation. One feature
code 9109 is required per frame.

Open System Device Drivers (FC 9200)

Feature code 9200 provides the device drivers to support 3590 Model B1A drive
attachment to the IBM 3494 for AIX, HP-UX, and Sun systems. It replaces
feature codes 9204 (Sun device driver) and 5212 (RS/6000 host attach). This
attachment requires a LAN connection between the host processor and IBM 3494
for host command and response processing.

VSE Extended LAN Device Driver (FC 9203)

Feature code 9203 provides the library control device driver (LCDD) to support
native VSE/ESA attachment to the IBM 3494. This attachment requires a LAN
connection between the host processor and IBM 3494 for host command and
response processing.

HP-UX Attachment (FC 9210)

Feature code 9210 provides the cabling for attachment of HP-UX systems to the
IBM 3494.

Sun Attachment  (FC 9211)

Feature code 9211 provides the cabling for attachment of Sun systems to the IBM
3494,

No Cartridges (FC 9540)

Feature code 9540 indicates that no 3490E ECCST cartridges or high performance
3590 cartridge tapes are to be shipped with this model.
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2.3.74 3490 Model CxA Drive Installation (FC 9601)

Feature code 9601 indicates to the manufacturing plant to install a 3490E Model
CxA tape subsystem in a 3494 Model L10 or D10. One feature code 9601 or one
feature code 9602 must be ordered in the 3494 Model L10, but not both. One
feature code 9601 can be installed in the 3494 Model D10. Feature codes 9601
and 9602 cannot be ordered for the same D10.

2.3.75 3490 Model F1A Attachment Hardware (FC 9602)

Feature code 9602 indicates to the manufacturing plant to install one or two
3490E Model F1A tape drives in a 3494 Model L10 or D10. One or two 9602s can
be specified for the D10 and one for the L10. Feature codes 9601 and 9602
cannot be ordered for the same L10 or D10.

2.3.76 3590 B1A Attachment Hardware (FC 9630)

Feature code 9630 indicates to the manufacturing plant to fit a hole in the 3494
Model L12, L14, D12, or D14 for the mounting hardware required to install a 3590
Model B1A tape drive in the field. A maximum of two 9630s and 9631s are
allowed for the L12 and D14, a maximum of six for the D12, and a maximum of
four for the D14.

If feature code 9630 is ordered for the L14 or D14, feature code 9635 or 9636 must
also be ordered for a 3590 Model AOO tape controller, or feature code 9655 or
9656 for a 3590 Model A50 tape controller.

2.3.77 3590 Model B1A Drive Installation (FC 9631)

Feature code 9631 indicates to the manufacturing plant to install one 3590 Model
B1A tape drive in the 3494 Model L12, L14, D12, or D14. A maximum of two
9630s and 9631s for the 3494 Model L12 and L14, a maximum of four for the D14,
and a maximum six for the D12 are allowed. The L14 and D14 also require
feature code 9636 for a 3590 Model AOO tape controller or feature code 9656 for a
3590 Model A50 tape controller.

2.3.78 3490 Model F1A Attachment Hardware for Field Merge (FC 9632)

Feature code 9632 indicates to the manufacturing plant to install hardware to
allow for field merge of one or two 3490E Model F1A tape drives in a 3494 Model
L10 or D10. One or two can be ordered for the 3494 Model D10, and one for the
L10.

2.3.79 FC 3000 Hardware for Field Merge (FC 9633)

Feature code 9633 indicates to the manufacturing plant to install hardware to
allow for field merge of FC 3000 in a 3494 Model L10 or D10.

2.3.80 Factory Install of FC 3000 (FC 9634)
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Feature code 9634 indicates to the manufacturing plant that one FC 3000 is to be
installed in a 3494 Model L10 or D10.
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2.3.81

2.3.82

2.3.83

2.3.84

2.3.85

3590 Model AOO Tape Controller Field Merge (FC 9635)

Feature code 9635 indicates to the manufacturing plant to fit a hole in the 3494
Model L14 or D14 for the mounting hardware required to install a 3590 Model
AO0O tape controller in the field. If feature code 9635 is ordered, at least one
feature code 9630 or 9631 should also be ordered.

3590 Model AOO Tape Controller Factory Installation (FC 9636)

Feature code 9636 indicates to the manufacturing plant that one Magstar 3590
Model AOO tape controller is to be installed in a 3494 Model L14 or D14. |If
feature code 9636 is ordered, at least one feature code 9630 or 9631 should also
be ordered.

3590 Model A50 Tape Controller Field Merge (FC 9655)

Feature code 9655 indicates to the manufacturing plant to fit a hole in the 3494
Model L14 or D14 for the mounting hardware required to install a 3590 Model
A50 tape controller in the field. If feature code 9655 is ordered, at least one
feature code 9630 or 9631 should also be ordered.

3590 Model A50 Tape Controller Factory Installation (FC 9656)

Feature code 9656 is provided so that the manufacturing plant will install one
3590 Model A50 tape controller in a 3494 Model L14 or D14. If feature code 9656
is ordered, at least one feature code 9630 or 9631 should also be ordered.

Request for Price Quotation
The IBM 3494 has the following RPQs:

8B3165 Data contents management

The data contents management system provides software to manage the
scratch levels and free-cell levels for the IBM 3494. Customers can specify
objectives and criteria by which data cartridges will be selected for ejection.
The initial release of the data contents management system supports the
IBM 3494 in any currently supported MVS environment, either basic tape
library support (BTLS) or system-managed tape. Tape management system
support requires either CA-1(TMS) or CA-DYNAM/TLMS with the appropriate
3494 support levels. CA-EARL is a prerequisite for the implementation of the
data contents management system in either of these two tape management
system environments.

For a volume to become eligible for ejection, it must be in the eligible
volume serial number ranges, contain a data set matching a specified data
set name (mask), and meet one of the following criteria:

- Minimum days since last reference date
- Minimum days since creation date

- Last reference date

— Creation date

Parameters are also provided to exclude any volumes with data sets that will
expire within a specified grace period and to limit the number of cartridges
that will be ejected on a single batch run of the data contents management
system.

8B3166 Add three or four drives for IBM 3494 feature code 5302
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Provides necessary hardware to prepare installation of the third and fourth
3590 Model B1A tape drives in the feature code 5302 drive unit. Feature
code 5302 must be installed on the 3494 Model L1x to remove feature code
5300.

8B3167 Add five or six drives for IBM 3494 feature code 5302

Provides necessary hardware to prepare installation of the fifth and sixth
3590 Model B1A tape drives in the feature code 5302 drive unit. RPQ 8B3166
must be installed before the installation of RPQ 8B3167.

8B3168 Add three or four drives for IBM 3494 feature code 5304

Provides necessary hardware to prepare installation of the third and fourth
3590 Model B1A tape drives in the feature code 5304 drive unit. Feature
code 5304 must be installed on the 3494 Model L1x to remove feature code
5300.

Other RPQs currently available at the time this book was written include but
are not limited to:

- 8B3173 Remove one FC 5300 drive unit from a 3494 Model L1x

- 8B3174 Add one FC 5300 drive unit to a 3494 Model L1x

- 8B3175 Remove one FC 5400 storage unit from a 3494 Model L1x
- 8B3176 Add one FC 5400 storage unit to a 3494 Model L1x

- 8B3179 Remove one FC 5302 drive unit from a 3494 Model L1x

- 8B3180 Add one FC 5302 drive unit to a 3494 Model L1x

- 8B3185 Remove the 3490-CxA from a FC 5300 drive unit

- 8B3193 Remove the 3490-CxA from a 3494 Model D10

- 8B3200 Remove one FC 5304 drive unit from a 3494 Model L1x

- 8B3201 Add one FC 5304 drive unit to a 3494 Model L1x

See your IBM representative for a more detailed description of the above RPQs,
a list of current RPQs, and ordering instructions.
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Chapter 3. IBM Magstar 3494 Planning and Installation

In this chapter we present detailed information about planning for and installing
your IBM 3494. We provide you with configuration guidelines illustrated by
examples. These examples are based on an understanding of the features and
functions described in Chapter 2, “IBM Magstar 3494 Tape Library” on page 11.
We also cover performance, availability, serviceability and information to assist
your installation planning.

3.1 Configuration Guidelines
In this section we describe how various hosts are attached to the IBM 3494 and

explain the factors to consider when configuring an IBM 3494.

You can configure the IBM 3494 for performance, capacity, or both. With the
wide range of features and host connectivity, configurations can become
complex. Care must be taken in configuring the IBM 3494, and the following
factors should be taken into consideration:

Type and number of attached hosts

Type and connectivity of the tape technology
Number of tape control unit functions

Rules for configuring and mixing 3494 frames
Required number of cartridge storage locations
Required number of active accessors

At the end of this section we provide an example of a mixed-host IBM 3494
configuration.

3.1.1 Host Attachment
The IBM 3494 can attach to a single host or multiple hosts through parallel
(OEMI), ESCON, or SCSI-2 channels. Supported hosts are the S/390 systems
(IBM S/390 Parallel Enterprise Server, and all ESA-capable S/370 and S/390
systems), RS/6000, AS/400, HP-UX, and Sun processors.

The types of attachment available depend on the tape subsystem and the host
processor.

Figure 24 on page 60 through Figure 27 on page 62 illustrate four ways of
connecting the different systems to an IBM 3494 and the corresponding data and
control paths. For additional information about the control and data paths, see
2.2.2, "Host Command and Response Processing” on page 23.

Figure 24 on page 60 shows host attachment through a parallel channel.
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5/390
RS/6000
AS/400
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Parallel Channel
Data Path and Control Path

Figure 24. Host Attachment through a Parallel Channel

Figure 25 shows host attachment through an ESCON channel.

$/390
RS/6000

ESCON Channel
Data Path and Control Path

Figure 25. Host Attachment through an ESCON Channel

Figure 26 on page 61 shows host attachment through SCSI-2 and LAN
connections.
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RS/6000
AS/400
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SCSI-2
Data Path

Token Ring
or
Ethernet
Control Path

Figure 26. Host Attachment through SCSI-2 and LAN

Figure 27 on page 62 shows host attachment through SCSI-2 and RS-232
connections.
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Figure 27. Host Attachment through SCSI-2 and RS-232

3.1.2 S/390 Systems

62

IBM S/390 Parallel Enterprise Servers and ESA-capable S/370 and S/390 systems
can attach to the IBM 3494 through:

An ESCON or parallel connection to the 3490E Model F1A tape drive

An ESCON or parallel connection to the 3490E Model CxA tape subsystem
An ESCON connection through a 3590 Model A50 tape controller to the 3590
Model B1A tape drives

Either type of channel provides a path for both data and commands, so that the
only connection required between the host and the library is the channel(s)
attaching the library-resident drives to the host(s). Library commands flow over
these channels and are passed from the tape subsystem control units to the
library manager for execution.

The one exception to this is attachment to native VSE systems. Native VSE
requires a LAN attachment (token ring or Ethernet) to the library manager
through a network controller such as a 3174 or 3745 using APPC. Here, a
program running in a VSE partition, called the library control device driver
(LCDD), provides the command interface between the library APl and the
network, which then passes the commands to the library manager.

The LCDD is an orderable feature code of the IBM 3494 (FC 9203).
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3.1.3 AS/400
An AS/400 attaches to an IBM 3494 through:

A SCSI-2 connection to a 3490E Model F1A tape drive

A parallel connection or a SCSI-2 interface to a 3490E Model CxA tape
subsystem

A SCSI-2 interface to a 3590 Model B1A tape drive

An additional connection is required between the AS/400 and IBM 3494 library
manager to pass library control commands. This additional connection can be
either an RS-232 or LAN (APPC only). The library manager is limited to a
maximum of eight RS-232 connections. If more than eight hosts must be

attached to the IBM 3494, use a LAN connection, which can support up to 236
hosts.

The maximum distance for a parallel connection is 122 m (400 ft), and for a
SCSI-2 connection, 25 m (82 ft). For a 122 m parallel connection, the extended
length RS-232 host attachment (FC 5213) should be ordered.

3.1.4 RS/6000
An RS/6000, including RS/6000 SP, attaches to the IBM 3494 through:

A SCSI-2 interface to the 3490E Model F1A tape drive
A SCSI-2 interface to the 3590 Model B1A tape drive

An ESCON, parallel, or SCSI-2 connection to the 3490E Model CxA tape
subsystem

When attached through SCSI-2, the RS/6000 requires an RS-232 or LAN
connection to the library manager to pass library control commands.

3.1.5 Sun Processors

Sun processors attach to the IBM 3494 through a SCSI-2 connection to the 3590
Model B1A tape drive, 3490E Model F1A tape drive, or 3490E Model CxA tape
subsystem. When attached through SCSI, Sun processors also require an
RS-232 or LAN connection to the library manager to pass robotic commands.

3.1.6 HP Processors

HP processors attach to the IBM 3494 through a SCSI-2 connection to the 3590
Model B1A tape drive, 3490E Model F1A tape drive, or 3490E Model CxA tape
subsystem. When attached through SCSI, HP processors also require an RS-232
or LAN connection to the library manager to pass robotic commands.

3.1.7 Host Attachment Summary

Table 13 summarizes the available types of host system connections.

Table 13 (Page 1 of 2). Host System Connections

For Data Transfer For Library Control
ESCON | Parallel | SCSI-2 | ESCON | Parallel | RS-232 LAN
S/390 System X - - X - - -
S/390 System - X - - X - -
S/390 System -« X - - - - - X o
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Table 13 (Page 2 of 2). Host System Connections

For Data Transfer For Library Control

ESCON | Parallel | SCSI-2 ESCON | Parallel | RS-232 LAN

S/390 System - - X - - - - X o

AS/400 - X - - - X -

AS/400 - X - - - - X

AS/400 - - X - - X -

AS/400 - - X - - - X

RS/6000 X - - X - - -

RS/6000 - X - - X - -

RS/6000 - -

RS/6000 - -

Sun - -

Sun - -

HP - -

X | X[ X]|X]|X]|X
x

HP - -

Notes:

1. For VSE/ESA only

2. Use APPC only

3.1.8 Tape Subsystem Configuration

The number of tape drives that can be installed in an IBM 3494 depends on the
model. The number of tape drives can also be limited by the number of internal
communication paths with the library manager. Many mixed configurations are
possible, if the total number of tape control unit functions (RS-422 paths to the
library manager) does not exceed 16. The different subsystems have different
requirements:

One path is required for each 3490E Model F1A tape drive.

One path is required for each 3490E Model FCO control unit (FC 3000)

One path is required for each 3490E Model CxA tape subsystem.

One path is required for each SCSI-2 attached 3590 Model B1A tape drive.

One path is required for each 3590 Model A50 tape controller (3590 Model
B1A tape drives attached to a 3590 Model A50 tape controller do not have a
separate connection but share the one through the 3590 Model A50 tape
controller.)

Depending on the number of 3590 Model B1A tape drives installed (from
three to six), six to nine paths are required for a model B16 Magstar Virtual
Tape Server.

For the B18 VTS and its associated 3590 B1A drives, no control unit
connections are required. These connections are replaced by an internal
LAN.

Note: If feature code 5228 or 5229 is not ordered, four tape control units can be

connected. If the High Availability unit or the enhanced library manager
is installed, however, eight control unit paths are available. See
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Table 11 on page 50 for the number of control units or direct-attached
drive connections available with features 5228 and 5229 installed in the
IBM 3494,

If only 3590 Model B1A tape drives are used and all drives are direct SCSI-2
connected to the processors, the maximum number of drives is 16. Here all 16
paths of the library manager are used for connecting drives, and a LAN adapter
card is required to provide host connection to the library.

With ESCON-attached 3590 Model B1A tape drives, up to 62 drives can be
installed in a 16-frame IBM 3494. They are connected through sixteen 3590
Model A50 tape controllers to 32 ESCON channels to the S/390 processors.
S/390 processors communicate with the library manager through the ESCON
channel. Therefore a LAN adapter is not required although all 16 paths are used
for connection to the 3590 Model A50 tape controllers.

An IBM 3494 with 14 Model 3590 A50 control units, attaching 56 3590 B1A drives,
plus 2 B18 VTS subsystems each with 6 3590 B1A drives, provides the largest
number of physical tape drives possible, a total of 66 drives. If the B18 VTSs are
configured with 64 virtual 3490E drives, the host would see a total of 184 tape
drive addresses with this configuration.

A 3590 Model B1A tape drive can have only one type of attachment to a host:
either ESCON (using the 3590 Model A50 tape controller) or SCSI-2 direct. This
fact may be important when tape drives are shared among different platforms
using different channel protocols.

With ESCON-attached 3490E Model F1A tape drives, up to 10 drives can be
installed in an IBM 3494. If only SCSl-attached 3490E Model F1A tape drives are
used, the maximum number of drives that can be installed is 16, with 16 SCSI-2
connections to the host systems. In such a configuration, a LAN adapter is
required to provide host connection to the tape library. Multiple RS/6000s can
be connected to a 3490E Model F1A tape drive, but they cannot use the drive
simultaneously. Only one AS/400 can be connected to a 3490E Model F1A tape
drive.

If only 3490E Model CxA tape subsystems are used, the maximum number of
drives that can be installed is 32, with 32 ESCON, parallel, or SCSI-2 connections
to the host systems. One 3490E Model CxA tape subsystem can be attached to
two different hosts, using different channel interfaces, and the tape drives can be
switched between the two hosts as required.

The 3490E Model F1A tape drive(s) and 3490E Model CxA tape subsystem cannot
be intermixed in the same 3494 Model L10 or D10.

When selecting the required IBM 3494 frames, take future drive requirements
into consideration. For example, it may be better to provide an empty 3494
Model D1x than to have to replace a 3494 Model S10 in the future. If the
configuration is to be a 3590 Model B1A tape drive, it may be better to have an
empty 3494 Model L1x and a 3494 Model D12 with only two drives, so that
additional 3590 Model B1A tape drives can be installed in the future.

For more information about issues regarding the configuration of tape
subsystems, see the following publications: IBM 3494 Tape Library Dataserver
Introduction and Planning Guide, and IBM Magstar 3590 Tape Subsystem:
Multiplatform Implementation.
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3.1.9 Tape Subsystem Installation Feature Codes
You can configure the tape subsystem installation of the IBM 3494 in three ways:

The tape subsystem is installed in the IBM 3494 frames at the plant. This
mode of installation is specified with the following feature codes:

No

FC 9601 - plant installation of 3490 Model CxA
FC 9602 - plant installation of 3490 Model F1A
FC 9631 - plant installation of 3590 Model B1A
FC 9636 - plant installation of 3590 Model A0O
FC 9656 - plant installation of 3590 Model A50

tape subsystem is installed in the 3494 frame at the plant. The

manufacturing plant prepares the frame, by leaving a hole and providing
mounting hardware, so that tape subsystems can be field installed later.
This mode of installation is specified with the following feature codes:

FC 9630 - plant installation of 3590 Model B1A mounting hardware
FC 9632 - plant installation of 3490 Model F1A mounting hardware
FC 9635 - plant installation of 3590 Model AOO mounting hardware
FC 9655 - plant installation of 3590 Model A50 mounting hardware

No tape subsystem is installed in the 3494 frame at the plant and cartridge
storage racking is installed where the tape subsystems would normally be.
Later, a tape subsystem can be field installed in the IBM 3494. This mode of
installation is specified with the following feature codes:

Table

FC 4630 - field installation of 3490 Model CxA or 3590 Model B1A
FC 4632 - field installation of a 3490 Model F1A
FC 4635 - field installation of a 3590 Model A0O
FC 4655 - field installation of a 3590 Model A50

14 lists the required feature codes for parallel, ESCON, and SCSI-2

attachments to S/390, RS/6000, AS/400, HP, and Sun systems.

Table 14 (Page 1 of 2). Feature Code per Type of Attachment, Machine Type, and Platform

Type of Machine Feature Code
Attachment Type S/390 RS/6000 AS/400 sun HP
Host system OEMI 2759 « 2604, 2622, N/A N/A
channel or 2644
3490-CxA 5037 5037 5037 N/A N/A
3490-F1A 3358 on FCO N/A N/A N/A N/A
Parallel 3494-x10 ; 9601 or 9601 or N/A N/A
4630 4630
3494-L1x - 5224 5211, 5213, N/A N/A
5217, 5219,
or 5220
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Table 14 (Page 2 of 2). Feature Code per Type of Attachment, Machine Type, and Platform

Type of Machine Feature Code
Attachment Type S/390 RS/6000 AS/400 sun HP
Host system ESCON 2754, N/A N/A N/A
channel RPQ 8A1016 -
3490-CxA 3319, 5045 3319, 5045 N/A N/A N/A
3490-F1A 3320 on FCO N/A N/A N/A N/A
ESCON 3494-x10 9601 or 9601 or N/A N/A N/A
4630 4630
3494-x14 9630, 9631, N/A N/A N/A N/A
9635, 9636,
9655, 9656,
4630, 4635,
or 4655
Host system N/A 2409, 2412, 2729, 6501, SCSI SCSiI
2416, 2420, or 6534 adapter adapter
6207, or
6209
3490-CxA N/A 5040, 5045 5040, 5045 5040, 5045 N/A
3490-F1A N/A 9602 or 9602 or 9602 or N/A
9632 9632 9632
SCSI-2 3494-x10 N/A 9601, 9602, 9601, 9602, 9601, 9602, N/A
9632, 4630, 9632, 4630, 9632, 4630,
or 4632 or 4632 or 4632
3590-B1A N/A 9631 9631 9631 9631
3494-x12 N/A 9630, 9631, 9630, 9631, 9630, 9631, 9630, 9631,
or 4630 or 4630 or 4630 or 4630
3494-L1x N/A 9200, 5219, 5211, 5213, 9200, 5217, 9200, 5217,
or 5220 5217, 5219, 5219, or 5219, or
or 5220 5220 5220
Note:

1. Parallel and ESCON attachment is supported only on microchannel-based RS/6000s that support these

features. Refer to the appropriate RS/6000 model to determine the support.

The following feature codes must be ordered to replace a tape control unit or a
tape controller with a new model:

FC 4633 - field modification of a 3494 Model D10 to replace a 3490 Model CxA
with a Model F1A

FC 4650 - field modification of a 3494 Model L14 or D14 to replace a 3590
Model A0O with a Model A50

The following feature codes must be ordered to remove a tape subsystem from
the IBM 3494:

FC 4701 - removal of one 3490 Model F1A from a 3494 Model L10 or D10
FC 4730 - removal of one 3590 Model B1A from a 3494 Model L12, L14, D12,
or D14

FC 4735 removal of one 3590-A00 from a Model L14 or D14

FC 4755 removal of one 3590-A50 from a Model L14 or D14

For a detailed description of these IBM 3494 feature codes, see 2.3, “Features”
on page 38.
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3.1.10 Frame Configuration

68

The IBM 3494 can have a maximum of 16 frames plus the two attached service
bays of the High Availability unit. Allowable configurations are 1 to 8, 10, 12, and
16 frames without the High Availability unit. When the High Availability unit is
installed, configurations of 3, 4, 6, 8, 10, 12, and 16 frames are allowed, not
counting the two service bays of the High Availability unit. With the Dual Active
Accessor feature, at least four frames must be installed in the IBM 3494.

All configurations must have one 3494 Model L1x control unit frame. The
subsystem can include up to 15 additional frames (not including the High
Availability unit) in any combination of:

3494 Model D1x drive unit frames
A maximum of one Model B16 frame (Virtual Tape Server)
3494 Model S10 storage unit frames

An IBM 3494 can support up to two VTS subsystems. If one is a B16, the other
must be a B18 model. Each VTS requires a separate D12 frame to house the
3590 B1A drives. The B18 VTS frame is a stand-alone frame located within 14m
of the attached D12. The B16 VTS frame is installed in the IBM 3494 and must be
to the immediate left of the associated D12. Except for this one restriction, the
frames associated with the VTS subsystems may be in any position in the IBM
3494.

The remainder of the 16 frames of the IBM 3494 equipped with VTS may be made
up of optional 3494 Model D1x drive units or 3494 Model S10 storage units.

If more than eight frames are attached to a 3494 library, one drive frame (Model
D10, D12, or D14, or feature code 5300, 5302, or 5304) must be installed in the
first eight frames.

Feature codes are available to specify the number and position of frames
installed in an IBM 3494. See 2.3, “Features” on page 38 for a detailed
description of available feature codes.

If the configuration of frames in an installed IBM 3494 has to be changed, for
example, if frames must be moved to install a Virtual Tape Server, or if frames
must be moved from one IBM 3494 to another, an RPQ must be processed
before the library can be reconfigured. An RPQ is required for moving feature
codes 5300, 5302, 5304, and 5400, or models B16, D10, D12, D14, and S10. The
RPQ provides the proper cables.

Figure 28 on page 69 shows examples of configurations that provide capacity,
performance, or both.
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PERFORMANCE

Figure 28. 3494 Capacity and Performance Configurations

In planning the configuration of an IBM 3494, consideration should be given to
the relative ease with which additional frames may be added to the end of an
existing library, in comparison to inserting additional frames. Similarly, it is
easier to add drives to drive frames that are not fully populated with drives, than
it is to remove S10 frames and replace them with Dxx frames, or even to add

additional drive frames when ample storage slots are available.

3.1.11 Evaluating Cartridge Requirements
The IBM 3494 allows for expandable configurations; for example, it can hold from
160 to 6240 cartridges. The storage capacity is determined by the number of
frames, installation of the optional convenience I/O station, installation of the
optional dual gripper, the number and type of tape subsystems installed, and the
definition of the high-capacity facility.

Table 15 shows the number of cartridge storage cells for each model of the IBM

3494.

Table 15 (Page 1 of 2). IBM 3494 Configuration Options and Frame Capacity

3494 3490-F1A 3490-CxA 3590-B1A 3590-A50 Cartridges Cartridges
Model/Feature without Dual with Dual
Gripper Gripper
Model L10 1,2 0 N/A N/A 210(160)-240 » 190(140)-216
Model L10 0 1 N/A N/A 210(160)-240 » 190(140)-216
Model L12 N/A N/A 0,12 N/A 210(160)-240 » 190(140)-216 *
Model L14 N/A N/A 0,12 0,1 210(160)-240 » 190(140)-216 *
Model B16 N/A N/A N/A N/A 400 360
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Table 15 (Page 2 of 2). IBM 3494 Configuration Options and Frame Capacity

3494 3490-F1A 3490-CxA 3590-B1A 3590-A50 Cartridges Cartridges
Model/Feature without Dual with Dual
Gripper Gripper *
FC 5300 N/A 1 N/A N/A 300 270
FC 5400 N/A N/A N/A N/A 400 360
FC 5302 « N/A N/A 1,2 N/A 335 305
FC 5302 N/A N/A 3,4 N/A 290 260
FC 5302 N/A N/A 5 6 N/A 250 230
FC 5304 » N/A N/A 1,2 1l 345 315
FC 5304 N/A N/A 3,4 1e 305 275
Model D10 0 0 N/A N/A 400 360
Model D10 1,2 0 N/A N/A 300 270
Model D10 0 1 N/A N/A 300 270
Model D12 N/A N/A 0 N/A 400 360
Model D12 N/A N/A 1,2 N/A 335 305
Model D12 N/A N/A 3,4 N/A 290 260
Model D12 « N/A N/A 5 6 N/A 250 230
Model D14 N/A N/A 0 0 400 360
Model D14 N/A N/A 1,2 1 345 305
Model D14 « N/A N/A 3,4 1 305 275
Model S10 N/A N/A N/A N/A 400 360
Model HA1 N/A N/A N/A N/A 0 0
(service
bays)
Notes:

1. Cartridge storage capacity is reduced by approximately 10% when the dual gripper feature is installed.
2. The 3490E Model F1A tape drive can be installed only in a new 3494 Model L10.

3. The convenience I/O station reduces the number of storage locations available in the 3494 Model L1x. The 10-cartridge
convenience 1/O station reduces total capacity by 30 storage cells, and the 30-cartridge convenience |/O station reduces
capacity by 80 cells.

4. Plant mounting hardware feature codes in a 3494 frame reduce the cartridge storage capacity by the same amount as
the installed tape drives in that frame.

5. The feature code 5304 drive unit only supports the 3590 Model A0O tape controller.

Note: Cartridge cells allocated to the high-capacity facility are not available for
cartridge storage. See 2.2.11, “High-Capacity Facilities” on page 32 for a
description of the high-capacity facility and the size of the corresponding
reserved area.

You can gather information about the number of cartridge storage cells required
inside the tape library by analyzing tape usage data generated by analysis tools,
tape management software reports, or discussions with storage administrators.
There is no one method of gathering this data that applies to all hosts that can
be attached to the IBM 3494. For methods available on MVS/ESA see 8.1.1,
“Tape Data Analysis” on page 274.
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3.1.12 Multiple Host Configuration Example

Once you have determined the number and type of hosts to be attached to the
library, the tape drive technology, and cartridge storage capacity, you can
configure a library. Using Table 15 on page 69 and 2.3, “Features” on page 38,
you can select the most cost-effective library configuration.

We propose an environment that consists of an RS/6000, an S/390 Parallel
Enterprise Server, and an AS/400 sharing the IBM 3494 and a two-phase
scenario:

Phase 1

The RS/6000 requires the use of two 3590 Model B1A tape drives and 150
cartridges held in the IBM 3494.

The S/390 system requires four 3590 Model B1A tape drives and 700
cartridge slots in the IBM 3494.

The AS/400 requires two 3490E Model F1A tape drives and 150 cartridge
slots in the IBM 3494.

A 10-cartridge convenience 1/O station, the dual gripper, and second disk
drive for the library manager are required.

Phase 2

A Virtual Tape Server with three drives and 72 GB of DASD tape volume
cache is installed.

A second RS/6000 shares the library. Two 3590 Model B1A tape drives

are required for this system.

A High Availability unit is required to enhance the level of availability of
the library.

3.1.12.1 Configuration Example: Phase 1
Figure 29 shows the recommended configuration for phase 1. Other
configurations are possible, but this would probably be the most cost effective.

3494 L10 (3494 D12 3494 D14
1x 3590-A50 — | 1085
2x3500-B1A | 3404 S10 | X 3500-BIA - j
P

AS/400 RS/6000 5/390

Drive or controller installed

Drive mounting hardware

Figure 29. IBM 3494 Configuration Example: Phase 1
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We selected:

A 3494 Model L10 to house the two 3490E Model F1A tape drives SCSI-2
connected (and chained) to the AS/400

A 3494 Model D12 with two 3590 Model B1A tape drives SCSI-2 connected
(and chained) to the RS/6000. By specifying two feature code 9630s, we
request the factory to fit two holes in the D12 and to provide the mounting
hardware to field install the next two 3590 Model B1A tape drives.

A 3494 Model D14 with one 3590 Model A50 tape controller and four 3590
Model B1A tape drives. The 3590 Model A50 tape controller is connected to
the S/390 system through two ESCON channels.

A 3494 Model S10 that provides cartridge slots

We attach the RS/6000 and AS/400 to the library manager through a token ring
(feature code 5219). We configure feature code 9200, so that the AIX device
driver is supplied, and we do not use the RS-232 cables. As the OS/400 release
is later than Version 3 Release 6, MLDDs are integrated in OS/400, and a device
driver feature code is not needed to connect the AS/400 through the LAN.

To support five tape control unit functions, and as the RS/6000 and AS/400 SCSI
host connections are made through the token ring adapter, we specify feature
code 5228 for the 3494 Model L10. See Table 11 on page 50 for the number of
control unit or direct-attached drive connections available with feature codes
5228 and 5229 installed.

The total storage capacity is 1085 cells. For information on the cell capacity of
each frame when the dual gripper is installed, refer to Table 15 on page 69.

Figure 30 lists the feature codes required for the phase 1 configuration. It does
not show the drive configurations.

L10 D12 S10 D14

2710 (1) | 9106 (1) 9109 (1) | 9109 (1)
2924 (1) | 9540 (1) 9540 (1) | 9540 (1)
5210 (1) | 9630 (2) 9631 (4)
5214 (1) | 9631(2) 9656 (1)
5215 (1)
5219 (1)
5228 (1)
9002 (1)
9003 (2)
9104 (1)
9200 (1)
9540 (1)
9602 (1)

Drive or controller installed

Drive mounting hardware

Figure 30. Feature Codes for IBM 3494 Configuration Example: Phase 1
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3.1.12.2 Configuration Example: Phase 2

Figure 31 shows the recommended configuration for phase 2.

2494 HA1 | 3494 L10 | 3494 D12 3494 D14 | 3494 B16 | 3494 D12 | 3494 HA1

Bay A

Service

Bay B
= | 1705

4x 3590-B1A

(=) | [=) | =) | [

AS/400 RS/6000 RS/6000 §/390

w Drive or controller installed

Figure 31. IBM 3494 Configuration Example: Phase 2

The six-frame configuration of Phase 1 is one of the supported configurations for
the installation of the Model HA1 High Availability unit.

The 3494 Model L10 has the dual gripper installed (FC 5215), so the dual gripper
feature must also be ordered for the Model HAL.

Because the 3494 Model L10 has a token ring adapter installed (FC 5219), a
token ring adapter must also be ordered for the Model HAL.

Feature code 5229 must be ordered on the 3494 Model L10 when a Model B16 is
installed. Feature codes 5228 and 5229 installed in the 3494 Model L10 are
sufficient to support the tape drive configuration of this installation. Because
feature code 5229 is installed in the 3494 Model L10, it must also be ordered for
the Model HA1.

The total storage capacity is 1705 cells.

Figure 32 on page 74 lists the feature codes required for the phase 2
configuration.

Chapter 3. IBM Magstar 3494 Planning and Installation 73



HA1 L10 D12 $10 D14 B16 D12 HA1

2710(1) | 9106 (1) 8109 (1) | 9109(1) | 2711(¢1) | 80710(1)

Service | 2g04(7) | 9540 (1) 9540 (1) | e@540(1) | 2824(1) | 9106 (1) Service

Bay A | 5210(1) | 9630 (2) 9631(4) | 3701(2) | 9540 (1) Bay B
5214(1) | 9631(2) 9656 (1) | 9108(1) | 9630 (1)
5215 (1) 9540 (1) | 9631(3) | 27121
5218 (1) 2924 (1)
5228 (1) 5215 (1)
5229 (1) 5219 (1)
soee (1) =3
o000 1) 9109 (1)
90640 (1)
9104 (1)
9200 (1)
9540 (1)
9602 (1)

Drive or controlier installed
Drive mounting hardware

Figure 32. Feature Codes for IBM 3494 Configuration Example: Phase 2

3.1.13 Media Requirements

Depending on the migration approach you choose, you may want to order new
cartridges. We recommend that you order preinitialized cartridges with the bar
code labels attached. For hints and details on volume ranges and media
planning, refer to 8.1.5, “MEDIA Considerations” on page 284, and 9.9,
“Cartridge Labels and Bar Codes” on page 300. For information about the
available media feature codes that enable you to order cartridges with the IBM
3494 frames, see Table 12 on page 53.

3.2 Performance

Expectations of performance play an important role in planning for your IBM
3494. In this section, we try to demystify some of the performance
characteristics of an automated tape library. The discussion includes:

Accessor exchange performance for:

— Native drive libraries

— Virtual Tape Server virtual drives

Performance implications of the Dual Active Accessor feature
Inventory performance

Mount performance

Drive subsystem performance

3.2.1 Accessor Exchange Performance

Library performance is the number of volumes that the tape library can
exchange in a 1-hour period. An exchange involves moving a volume to a tape
drive, drive residence time, and removal of the volume from the drive. In this
section, we use "exchange" as a metric for hourly accessor performance, and
we use "mount” to describe the mechanical actions of the library as the host
sees them, such as "specific mount” or “scratch mount.” The time to move a
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volume to a drive and remove the volume from the drive constitutes the library
accessor capability. If the tape library has more tape drives, it can exchange
more volumes concurrently. If the library is fitted with the Model HA1 and Dual
Active Accessor feature, its hourly exchange rate may be increased. Therefore,
tape library performance is affected by:

Number of tape drives

Drive residence time

Library accessor exchange time affected by:

- Number of active accessors (Dual Active Accessor feature)
— Relative placement of drives and volumes within the library

For example, considering four drives with 5-minute residence time, it is
impossible to have more than 48 exchanges per hour. Those values are
obtained by multiplying the number of drives by the quotient of 1 hour (60
minutes) divided by the residence time in minutes:

( number of drives ) * ( 1 hour / drive residence time )

The exchange capability provided by the tape library accessor is the quotient of
1 hour (3600 seconds) divided by the library accessor exchange time in seconds.
If the library accessor exchange time is 15 seconds, the mount capability of the
tape library accessor is 240, which far exceeds the availability of volumes to
exchange. Current measurements indicate a maximum of 305 cartridge mounts
or dismounts per hour for the IBM 3494. Therefore, the key to determining tape
library performance is often based on drive residence time, not necessarily
library accessor exchange time.

Figure 33 on page 76 shows a comparison between average volume residence
time and the cartridge exchange capability provided by several different
configurations of the IBM 3494. The six solid lines in the graph show the
maximum exchanges per hour possible for 2, 4, 8, 16, 32, and 66 tape drives
with varying drive residence times. Analyses of customer data show that
average drive residence times typically range between 8 and 12 minutes. This
range is indicated on the graph. The broken vertical lines are the maximum
exchange rates that the IBM 3494 is capable of executing for several
different-size tape libraries and with or without the dual gripper and Dual Active
Accessor feature. The purpose of the graph is to show that residence time and
number of drives should be used to determine the accessor performance
required in a library.
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Figure 33. IBM 3494 Exchange Capability and Tape Drive Residence Time

3.2.2 Performance with Dual Active Accessor Feature

76

Exchange performance of the IBM 3494 with the Dual Active Accessor feature is
dependent on the degree of independence with which the accessors can
operate. Given totally independent operation, Dual Active Accessor can
accomplish more than twice the number of exchanges possible for a single
accessor in the same library. Given a high degree of interference between the
two accessors, Dual Active Accessor may provide only slightly better exchange
performance than a single accessor.

The two accessors service the drives in the library frames that are within the
accessor's zone (Figure 34 on page 77). The two zones are established by a
dynamic or fixed boundary. A high degree of independence will occur when
there is an affinity between the cartridge location and the location of the selected
drive, so the accessor servicing the target drive does not have to cross the
boundary line into the other accessor's zone to pick the cartridge.
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Figure 34. IBM 3494 Dual Active Accessor Feature

With the Dual Active Accessor feature, cartridge-drive affinity can occur for both
scratch and specific mounts.

For scratch mounts, affinity is controlled by the library manager’'s ability to select
the volume to be mounted from the specified category. See 7.7.4, “Library
Manager Scratch Selection” on page 247 for details on library manager scratch
selection. This affinity will always occur when the scratch mount is a true
scratch mount (mount from category) and not a specific mount from a private
scratch pool. Affinity for scratch mounts is applied to the set of drives in the
zone in which the accessor normally operates, not to individual drives.

For specific mounts, affinity will occur if:

The operating system or tape application uses the drive-string priority list
that the library manager will, on request, send to the host processor, and
There is at least one unallocated drive in each zone.

Currently, OS/390 running JES2 is the only operating systems that exploits this
priority list. In these environments, with a single accessor, cartridge-drive
affinity also occurs (only for specific mounts), but the effect on exchange
capability is not as dramatic as it is in a Dual Active Accessor library.

Table 16 summarizes the conditions under which the two types of cartridge-drive
affinity occur.

Table 16. Cartridge-Drive Affinity for Scratch and Specific Mounts
ACCESSOR = > Single Single Dual Dual
MOUNT TYPE => Scratch Specific Scratch Specific
0S/390 NO YES YES YES
AS/400 NO NO YES NO
RS/6000 NO NO YES NO
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A further natural cartridge-drive affinity will occur when the library is partitioned
into sections by operating system and/or drive type, so that all cartridges in
each section will be mounted only in the drives in that section.

Here are some Dual Active Accessor configuration scenarios that will result in a
high degree of cartridge-drive affinity and thus optimal Dual Active Accessor
exchange performance.

An OS/390 environment where every host image has access to every library
cartridge, and drives are balanced across the two library zones. For scratch
mounts the library manager will always try to pick a scratch cartridge in the
same zone as the target drive. See 7.7.4, “Library Manager Scratch
Selection” on page 247 for details on library manager scratch selection. For
specific mounts, the library manager will send to OS/390 an ordered list of
drives, based on the zone containing the cartridge to be mounted. If not all
drives in the cartridge's zone are allocated, OS/390 will choose a drive from
the ordered list that will result in at least cartridge-zone, if not
cartridge-drive, affinity, thus also assuring optimal Dual Active Accessor
exchange performance. Therefore, for applications with a high percentage of
specific mounts, it is important to have sufficient drives so that
cartridge-drive affinity can be achieved even in peak periods.

An AS/400 or RS/6000 environment where applications use actual communal
scratch pools for scratch mounts, and, if there are a significant number of
specific mounts, the applications use the ordered list of drives to achieve
cartridge-drive affinity. Note that neither the OS/400 nor AIX operating
systems themselves use the ordered drive list for specific mounts.

A mixed host environment where all cartridges and drives for one host are
together in each library zone. The VTS drives and cartridges would fall
within this scenario.

Any host environment where two drive types are geographically separated
enough to be in the two zones. The two different cartridge types would also
be placed in the different zones. Fixing the zone boundary in the library
manager may be advantageous for this scenario.

Here are some scenarios that do not result in a high degree of cartridge-drive
affinity and thus show minimal performance benefit from the Dual Active
Accessor feature:

An AS/400 or RS/6000 environment where applications use private scratch
pools, or where there are a significant number of specific mounts and the
applications do not exploit the ordered drive list.

Any host environment with a high percentage of specific mounts and it often
occurs that all drives in a zone are allocated.

Laboratory measurements have shown that much better Dual Active Accessor
exchange performance occurs when the library is in floating home cell mode
rather than fixed home cell mode, for either single or dual grippers. Therefore,
operation of Dual Active Accessor in floating home cell mode is strongly
recommended. For both the single accessor and the Dual Active Accessor
libraries, the best exchange performance occurs with dual grippers and floating
home cell mode.

Configuration planning is very important for achieving optimal exchange
performance for Dual Active Accessor. For sample IBM 3494 configurations,
refer to IBM 3494 Tape Library Dataserver Introduction and Planning Guide.
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Following these suggestions when planning the configuration of an IBM 3494 with
the Dual Active Accessor feature will minimize accessor interference:

Balance drive frames across both halves of the library, using expected
mount activity as the determining factor. Best performance comes from
evenly distributed mount activity. If you are adding the Dual Active Accessor
feature to an existing 3494, it may be advisable to redistribute drives within
existing or new drive frames.

Try to put storage frames in the center of the configuration.

Grouping 3490E drives at one end and 3590 drives at the other end will help
migrate cartridges to provide cartridge-drive affinity. Each VTS-owned drive
frame should be treated as a separate drive type, because these are
logically separate libraries sharing the accessors and slots with the native
drives.

If a host has access to only a subset of the tape subsystems in a library,
attempt to keep all those subsystems in the same half of the library so that
the volumes associated with the subsystems remain in the same zone. This
consideration also applies to the situation where a library is partitioned
between two OS/390 hosts sharing all or a subset of the drives. If these
drives are manually or automatically switched between the partitions, the
volumes owned by the each partition will lose the cartridge-drive affinity
performance benefit that would otherwise arise with the Dual Active
Accessor feature. Be prepared to weigh the benefits of sharing drives

against the benefits of increased exchange performance with the Dual Active
Accessor feature.

With the Dual Active Accessor feature installed, the library should be using
floating home cell mode even with single gripper accessors.

On initial loading or inventory update, cluster cartridges around the
subsystems that will be mounting them.

Define the high capacity 1/0O near the drives that will be writing tapes that will
be ejected.

If you plan to grow the number of drive subsystems in the library over time,
provide a balance of empty drive frames in both zones. These D-frames may
be used for cartridge storage.

IBM provides a spreadsheet tool to Marketing Specialists to assist in predicting
the performance benefits of the Dual Active Accessor feature in a given library

configuration. See http://w3.rmss.tucson.ibm.com/software/tapetools.htm for the
PERF3494.123 or PERF3494.wk4 packages.

3.2.3 Mount Performance in the VTS

Usually, the mount performance of IBM Magstar 3494 Virtual Tape Server is not
tied to the accessor exchange performance of the physical library. Most virtual
mounts, that is, all scratch and most specific, do not involve a physical
exchange. Thus, it is unlikely that one or even two VTS logical libraries installed
in an IBM 3494 will tax the accessor system. The average time for a virtual
mount, however, may be affected by a high demand for accessor movement in
the native (nonvirtual) portion of a mixed library.

The VTS offers very fast mount times for scratch mounts and specific mounts
satisfied in the tape volume cache. The remaining mounts (cache-miss mounts)
are subject to possible queuing against the VTS 3590 drives, the individual
stacked volumes, and/or the accessor resources. This queuing can extend the
time for these mounts to complete to several minutes.
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3.2.4 Inventory Performance

The inventory performance of the IBM 3494 is improved with the addition of the
Dual Active Accessor feature. Inventory update processing for four frames of
library storage was measured in the laboratory. Without the Dual Active
Accessor feature, the inventory took 25 minutes; with the Dual Active Accessor
feature, the inventory took 13 minutes, which calculates to 3 to 4 minutes per
frame.

3.2.5 Drive Subsystem Performance

The 3590 Model A50 tape controller offers up to twice the data rate of the
predecessor Model A0O. A fully configured IBM 3494 with 16 3590 Model A50
tape controllers can provide a total throughput of up to more than 250 MB/s for
those applications that need very high throughput.

The 3490E Model FCO control unit and its (up to) two attached F1A drives offer an
uncompacted throughput of 6 MB/s, and with compaction, 10 MB/s. Up to five
such subsystems can be installed in an IBM 3494.

With 32 or 64 virtual IBM 3490E tape drives and a large DASD buffer, the Magstar
Virtual Tape Server significantly modifies the performance paradigm in there
respects:

With only a few tape drives (from 3 to 6 Magstar 3590s), it provides 32 or 64
IBM 3490E virtual addresses to the host system and applications.

It fully exploits the bandwidth of the Magstar 3590 and avoids multiplying the
number of physical tape drives needed to perform a specific task.

The allocations and write operations are performed on the disk buffer and
are therefore much faster than on tapes. For example, a scratch tape mount
operation consists of opening a new file on disk and is a matter of seconds,
whereas a traditional tape subsystem requires physical library and tape
drive operations to complete.

The disk buffer also acts as a cache for read operations. Depending on its
size and the pattern of activities, it can save a significant amount of physical
cartridge mounts.

The Magstar Virtual Tape Server offers a new class of tape automation solution
compared to traditional tape storage products. Performance with a Virtual Tape
Server is no longer a matter of mounts per hour or number of physical tape
drives. Because a Virtual Tape Server and native Magstar 3590 tape subsystems
can be mixed in the same library, the IBM 3494 offers a complete and integrated
solution for all types of workloads. For more information, refer to IBM Magstar
Virtual Tape Server: Implementation Guide.

3.3 Availability

Where redundancy exists in the configuration, the IBM 3494 attempts to
dynamically reconfigure around failing components to maintain the availability of
the library to the attached hosts (see 9.4.1, “Degraded Operation” on page 294).
To improve the overall availability of your tape operations, we recommend that
you consider these optional features available for the IBM 3494 or the tape
subsystems:

The dual gripper (FC 5215) provides a second gripper. In the event of a
gripper failure, the IBM 3494 can continue operations with the remaining
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gripper. For more information, see 2.2.8, “Cartridge Accessor” on page 28
and 2.3.36, “Dual Gripper (FC 5215)" on page 48.

The second hard disk drive (FC 5214) allows the library manager to maintain
a secondary copy of the database. If the primary disk fails, the secondary
disk will be used to restore the primary database and thereby shorten the
time needed to recover the library manager. For more information, see
2.3.35, “Second Library Manager Hard Disk Drive (FC 5214)” on page 48.

The 3494 Model HA1 High Availability unit provides a high level of availability
by including a second library manager and a second accessor. If one of
these components fails, the library operations can continue after a short
interruption. This redundancy also improves the serviceability of the IBM
3494. For more information, see 2.1.5, “IBM Magstar 3494 Model HA1 High
Availability Unit” on page 19; 2.2.13, “IBM Magstar 3494 Model HA1 High
Availability Unit” on page 35; and 3.4, “Serviceability.”

The Dual Active Accessor feature adds operational and switchover
improvements to the HAL, in addition to the possible performance
improvements. See 10.2, “Operating and Monitoring the High Availability
Unit” on page 340 for Dual Active Accessor feature recovery scenarios.

The 3590 Model A50 tape controller can be configured with one or two
ESCON adapters (respectively, FC 3311 and 3312). Besides providing a
second ESCON adapter, feature code 3312 also doubles the internal SCSI
paths from the 3590 Model A50 tape controller to the 3590 Model B1A tape
drives. The second adapter provides ESCON and SCSI-2 redundancy and
should be considered even when the 3590 Model A50 tape controller is
connected to a single S/390 processor. For more information, see IBM
Magstar 3590 Tape Subsystem: Multiplatform Implementation.

3.4 Serviceability

The IBM 3494 provides remote service support connectivity. Through modem
connections the following advanced service support is provided:

Rapid analysis of error logs, system state, and register status with the ability
for development engineering to analyze microcode errors on the fly. This
facility minimizes outages and permits expedient fixes for problems.

The ability to download microcode fixes to units for specific problems and
thereby expedite problem resolution and outage.

The ability for support centers to include multiple levels of engineering
expertise to aid in the diagnosis of difficult problems.

The remote support connection has secure dial-in capability with
password-protected access at both the modem and machine level. No
uninitiated dial-out or "call home" is performed by the modem. The modem can
be shared between the 3494 Model L10, L12, L14, or B16 and a 3590 Model A50
tape controller. For information about the available feature codes, see 2.3.3,
“Remote Support Facility (FC 2710)” on page 43; 2.3.4, “Remote Support Switch
(FC 2711)” on page 43; and 2.3.5, “Remote Support Attachment (FC 2712)” on
page 43.

When the High Availability unit is installed, concurrent maintenance can be
performed on the second accessor or second library manager while the IBM
3494 remains active and in Auto mode. Emergency fixes can be applied on the
standby library manager while the active library manager continues to operate.

Chapter 3. IBM Magstar 3494 Planning and Installation 81



When the Dual Active Accessor feature is enabled, it is possible to switch library
managers to allow concurrent maintenance of a library manager. It is also
possible to deactivate an accessor to perform repair or maintenance while the
other accessor continues to operate alone.

If a Virtual Tape Server is installed, most disk cache and tape subsystem failures
can be repaired concurrently with functional operation.

The 3590 Model B1A tape drives and 3490E Model F1A tape drives are serviced
from the rear of the IBM 3494, alleviating the need to open the front doors of the
library, which would cause a transition to PAUSE mode. The drives can be
concurrently maintained if more than one subsystem is installed in the library.

3.5 Installation Planning

In the sections that follow we provide information to assist in installation
planning. We cover site preparation, CE initial operations, and environmental
specifications.

3.5.1 Site Preparation

82

The information presented below must be included in the floor plan for the
installation of an IBM 3494. For additional detailed plan specifications, see the
IBM 3494 Tape Library Dataserver Introduction and Planning Guide.

The installation planning representative and the customer are responsible
for:

- Power outlet types, locations, and power ratings

— Operator area (work area) for the library manager, convenience /O
station, and access doors

— Locations of emergency power-off (EPQO) switches

- Frame locations

— Service clearances

— Total IBM 3494 area dimensions

The customer is also responsible for:

— Cabling and wiring for connections to the host processor

— Cabling for connection for the remote library manager console (feature
code 5226). The remote library manager console also requires the Token
Ring Adapter (feature code 5219) or the Ethernet Adapter (feature code
5220) in the IBM 3494.

- Cooling

— Telephone lines for remote service support
- Safety and security

— Fire detection and suppression

- Floor, raised or not raised, that meets the operational and structural
requirements imposed by the IBM 3494. For a raised floor, we
recommend that stringers be installed between all corner posts and that
a post be placed under the areas where the 3494 leveling pads will sit.
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— Associated tape library cartridge storage for nonautomated tape library
activities

— Acoustic requirements

3.5.2 CE Initial Operations (Teach and Initial Inventory)
After an IBM 3494 is first installed, a teach process must be performed. The
teach process sets up and initializes the library manager database before the
customer uses it. An IBM CE does the teach operation from the library manager
service menu.

For the teach operation, the CE specifies the following configuration information
from the library manager pop-up windows:

Customer identifier — Enter the customer’'s name.

Library sequence number—Enter a unique five-digit number for each logical
library in the IBM 3494. A logical library is really a group of tape drives. All
non-VTS drives are in one logical library. Each VTS within an IBM 3494 has
its own library sequence number as well. The frame serial numbers of the L
frame and any B frames are often used as the library sequence numbers, but
this is not a requirement.

Default media type — The options are 1 for CST cartridges (MEDIA1), E for
ECCST (MEDIA2), J for Magstar 3590 (MEDIA3), or none in mixed 3490 and
3590 device type libraries.

This default is used if a cartridge is inserted that is neither labeled with the
seventh character identifying the media type nor defined to the library
manager in a range of a given media type. You may specify none.

Support for bar-coded seventh character, default media type, and definitions
of volume ranges to the library manager are three ways that the IBM 3494
can distinguish to which media type a volume belongs (see 9.11.9, “Volser
Range for Media Types” on page 316), and all three may be in use.

Password required—Specify whether the library manager systems
administrator level and service level functions are to be password protected.

Adjacent frame inventory update—Specify whether the IBM 3494 should
inventory only the frame whose operator door has been opened or the
frames next to that frame as well.

At any time, the inventory update can be enabled or disabled through the
operator menu of the library manager.

Library frames—Specify the number and types of frames in the IBM 3494
configuration: control unit frame, drive unit frames, storage unit frames, and
Virtual Tape Server.

High Availability unit — When installed, specify the dual accessors and
service bays.

Dual Active Accessor — When installed, specify enabled or disabled.

Tape subsystems—Specify the number and type of tape drives installed in
the control unit frame and each drive unit frame.

The device addresses—Specify the customer-defined tape drive addresses to
simplify identifying the drive if a problem occurs.

Dual gripper—Specify whether the dual gripper (feature code 5215) is
installed.
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High-capacity output facility—Specify the number of cells to reserve for the
high-capacity output facility.

High-capacity input/output facility—Specify the number of cells to reserve for
the high-capacity input/output facility.

Convenience /O station—Specify whether the control unit frame contains the
convenience |/O station (feature code 5210 or 5230).

Plant of manufacture—Enter the prefix from the machine serial number.

Home cell Mode—Specify the home cell Mode as either fixed home cell mode
or floating home cell mode. The floating home cell mode is allowed only
when the dual gripper or Dual Active Accessor feature is installed.

The library manager database is then created with one cell table, one device
table, and the system files.

Starting with the first component in the configuration and continuing until all
components are taught, the cartridge accessor is directed to find one or more
teach points on the components. The initial location for a teach point is
established by the component type and location in the library. A sensor system
is then used to center the cartridge accessor on a teach target.

When the High Availability unit is installed, the teach process is repeated with
the second cartridge accessor.

When all component positions have been taught, the library manager
reinitializes itself with the created database. The library can then proceed to the
initial inventory operations.

If features or frames are added or removed, certain options are modified, or an
untaught component exists from a previously taught configuration, a partial teach
process is allowed. A partial teach does not create a new library manager
database; it only updates the information for those components that have been
changed.

Once the library has been taught, but before it can be placed in the online
operational state (see Chapter 9, “Operational Considerations” on page 291), an
initial inventory operation, Inventory New Storage, must be performed to create
entries in the database. The inventory operation uses the bar code reader to
scan all cartridge storage cells of the library, looking for volumes with their
volser and media type labels. Once all frames have been inventoried, the
database is completed and the library is made available to enter the online
operational state.

For libraries equipped with one or two VTS units, it is necessary to perform
Insert Virtual Volumes. This insert is permanent and should be carefully
planned. The key points are that you should not insert more virtual volumes
than are necessary, and even though they can be ejected one at a time, this is
not desirable. It is simple to add more at virtual volumes any time. See
Enhanced IBM Magstar Virtual Tape Server: Implementation Guide.

The IBM 3494 Tape Library Dataserver Introduction and Planning Guide provides
you with information about the tasks you must perform to continue the
installation of the IBM 3494. The other chapters of this redbook provide detailed
information about installation verification and software implementation.
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3.5.3 Environmentals

The temperature and humidity ranges for the IBM 3494 vary according to
environmental conditions.

The environmental specifications shown in Table 17 apply to the components of

the IBM 3494 (not to tape subsystems inside the tape library).

Table 17. IBM 3494 Environmental Specifications

(-40° to 140°F)

(excluding precipitation)

Condition Temperature Relative Humidity Maximum Wet
Bulb

Operating 10° to 30°C 20 to 80 23°C (73.4°F)
(50° to 110°F)

Nonoperating 10° to 51.7°C 8 to 80 27°C (80°F)
(50° to 125°F)

Storage 1° to 60°C 5 to 80 29°C (84°F)
(34° to 140°F)

Shipping -40° to 60°C 5 to 100 29°C (84°F)

Chapter 3.

IBM Magstar 3494 Planning and Installation
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Chapter 4. Software Environments

To use the IBM 3494 tape library, in addition to device support for 3490 and
3490E (and 3590 if applicable) tape subsystems, you must have software that can
communicate with the library manager to control the tape library. In this chapter
we briefly describe the following host software environments that provide this
support:

0S/390 or MVS/ESA using system-managed tape

MVS/ESA using Basic Tape Library Support

VM/ESA using DFSMS/VM

MVS/ESA as a guest of VM/ESA

VSE/ESA using VSE guest support under VM/ESA

VSE/ESA using Library Control Device Driver for VSE/ESA

AlX and optionally using ADSM for AlIX

0S/400 and optionally using Backup Recovery and Media Services/400
Transaction Processing Facility (TPF)

The operating systems and platforms listed below are known to support the IBM
3494 tape libraries provided through either IBM or vendors. However, not all of
them are covered in this book.

AIX/ESA Version 2 Release 2.0 and later releases

Sun operating systems (SunOS 5.x, Solaris 2.2 or later releases)
HP-UX (HP-UX 10.0x through 10.3x)

CRAY J Series (UNICOS 8.0.4.x or later releases)

Silicon Graphics — URIX 5.3 (B11 only)

Convex

4.1 0OS/390 and System-Managed Tape

In this section we discuss the system-managed tape environment. If you want to
use an IBM 3494 tape library in an OS/390 environment without system-managed
tape, refer to 4.2, “MVS/ESA and Basic Tape Library Support” on page 91.

System-managed tape allows you to manage tape volumes and 3494 IBM tape
libraries through a set of policies that determine the kind of service to be given
to the data sets on the volume.

The automatic class selection (ACS) routines process every new tape allocation
in the system-managed storage (SMS) address space. The production ACS
routines are stored in the active control data set (ACDS). These routines
allocate to each volume a set of classes that reflect your installation’'s policies
for the data on that volume. The ACS routines also direct the volume to a
storage group.

The storage class routine determines whether or not a request is SMS-managed.
If no storage class is assigned, the request is not SMS-managed, and allocation
for nonspecific mounts is thus made outside the IBM 3494.

For SMS-managed requests, the storage group routine assigns the request to a
storage group. The assigned storage group determines which IBM 3494 are to
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be used. A tape storage group is associated with one to eight tape libraries and
the tape volumes stored inside the libraries. All volumes of a multivolume data
set must be contained within a single library and a single storage group.

With system-managed tape you can:

Direct all of your offsite backup volume allocations to an IBM 3494 tape
library in an offsite, protected location for disaster recovery.

Ensure that all volumes for a particular application are written on 18-track

tape drives without compaction.

The ACS routines are invoked for every new allocation. Tape allocations are
passed to the object access method (OAM), which uses its library control system
(LCS) component to communicate with the library manager.

Figure 35 shows an overview of the system-managed tape environment.

TCDB

Storage
Management ISMF
Subsystem - 0S/390
‘ CBRUXVNL

R CBRUXCUA

Object | |: Tape
Access W Management
nocess | ——| CBRUXEJC|

System

CBRUXENT ‘

CDs

LCS

Figure 35. System-Managed Tape Overview

The components of system-managed tape are:

OAM and its LCS

Storage management subsystem

Integrated Storage Management Facility (ISMF)
Installation wide exits

Tape management system

4.1.1 Library Manager Interface

88

To use system-managed tape, the OAM address space must be active. Its LCS
component interfaces with the library manager.

The OAM is used for management and control of the physical location and
tracking of tape cartridges. OAM has three components: object storage and
retrieval (OSR), OAM storage management component (OSMC), and LCS. We
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discuss only the use of LCS, as the other components of OAM are used to
control IBM's optical tape libraries, that is, the IBM 3995.

For more information about OAM, see DFSMS/MVS OAM PISA for Tape Libraries.

The external interface to an IBM 3494 tape library is through:

ISMF, to work with the tape libraries and library-resident volumes and alter
the tape configuration database (TCDB) entries. The following are typical
tasks to be performed with ISMF:

— Defining and redefining tape libraries
— Displaying tape library attributes

- Altering tape library definitions

— Copying tape library definitions

— Deleting tape library definitions

— Listing tape libraries and volumes

- Displaying tape volumes

— Auditing tape volumes and libraries
— Altering tape volumes and libraries
- Ejecting tape volumes

Note: Because Access Method Services (IDCAMS) commands will not
interface with the library manager inventory in an IBM 3494 tape
library, use ISMF to perform functions against a tape library. Use
IDCAMS CREATE, ALTER, and DELETE commands only to recover
from volume catalog errors.

The OS/390 operator command, LIBRARY, to reenable exits, eject volumes,
query and set cartridge loaders, and display the status of tape drives.

The OS/390 operator command, DISPLAY SMS, to display library information
or data about a volume

The DFSMSrmm TSO subcommand to manage tape volumes in the tape
library

The programming interface provided by the LCS External Services macro
(CBRXLCS) to query the name and type of the tape library in which a volume
resides

Installation exits CBRUXENT, CBRUXEJC, CBRUXCUA, and CBRUXVNL to
manage entry, exit, change use attribute, and volume-not-in-library handling.
Use of these exits is optional and depends on how your tape management
system supports the IBM 3494 tape library.

4.1.2 Control Data Sets

For system-managed tape, information about volumes is stored in the TCDB,
which is an integrated catalog facility (ICF) catalog of type VOLCAT. The TCDB
consist of one or more volume catalogs. A volume catalog contains entries for
tape volumes and tape libraries but does not contain entries for individual data
sets. At least one general volume catalog and any number of specific volume
catalogs must be defined. Storing the information for any particular range of
volume serial numbers in a specific volume catalog aids performance in
accessing the TCDB and may ease the use of TCDBs across systems and
applications.
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For a full description of setting up system-managed tape for an IBM 3494 tape
library, see Chapter 5, “Implementing Software” on page 119 and DFSMS/MVS
Implementing System Managed Storage.

4.1.3 Prerequisites and Considerations
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Here are some points to consider when you use an IBM 3494 tape library in a
system-managed tape environment:

DFSMS/MVS must be installed with the MVS/ESA operating system at level
4.3 or higher.

On a JESS3 system, JES3 4.2.1 or higher plus SPEs is required.
EREP 3.5 plus SPEs is mandatory.

The OS/390 hardware configuration definition (HCD) uses the LIBRARY
parameter to define drives configured to a tape library.

A set of SMS systems can be grouped together by sharing SMS control data
sets. This group is called an SMSplex. With DFSMS/MVS Version 1.1, up to
eight SMS systems can be grouped together into a SMSplex.

DFSMS/MVS Version 1.2 introduced SMS system group-name support to
remove the eight-system limit in an SMSplex and allows up to 32 systems in
a JES2 SMSplex. That level of system group-name support has some
limitations, however; for example, it cannot be used in JES3 environments.

DFSMS/MVS Version 1.3 introduced SMS 32-name support to remove the
above limitations. SMS 32-name support requires JES3 Version 5.2.1 plus
PTF (APAR OW12573).

The TCDB is a control data set for SMS and must be shared in an SMSplex.
Thus it is possible to allow access to a volume by more than one system in
the SMSplex.

Users of a Virtual Tape Server should install APAR OW27369. It adds new
statistics to SMF Record Type 9, which is logged every hour.

All volumes should be standard label (SL) or ANSI label (AL) tapes. APARs
OWO01530 and OWO02211 are available to support nonlabeled (NL) and bypass
label processing (BLP) volumes for input processing. APARs OW05934 and
OWO06305 are available for output processing. These APARs have been
integrated into DFSMS/MVS V1.3.

Magstar 3590 device support is provided with the following software
releases:

- MVS/ESA SP 4.3 + SPE

- MVS/ESA SP 5.1.0 + SPE
- MVS/ESA SP 5.2.0 + SPE
- JES3 4.2.1 + SPE

- JES35.1.1 + SPE

- JES35.2.1 + SPE

- DFSMS/MVS 1.2.0 or higher + SPE
- EREP 3.5.0 + PTF

- ADSM V2 or highe

- DFSORT Release 12 + SPE
- DITTO/ESA Release 1

Note:
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Toleration PTFs are required for DFSMS/MVS 1.1.0 and
DFSMS/MVS 1.2.0 without the IBM 3590 Support SPE when sharing
an IBM 3494 Automated Tape Library Dataserver with
DFSMS/MVS 1.2.0 that has the IBM 3590 SPE installed.

DFDSS V2.5 does not support the IBM 3590, but DFSMSdss 1.2.0
does.

DFSMSrmm, IBM’s tape management system and optional feature of
DFSMS/MVS, interfaces fully with OAM. DFSMSrmm records all tape data
set and volume information and provides utilities to perform expiration
processing and vaulting. It retains information about volumes whether or not
they are in a library, part of system-managed tape, onsite, or offsite.

Tape management system products of many other vendors also have exits
that support the IBM 3494 tape libraries. If you are using such a product,
contact the vendor to check which release provides this support.

4.2 MVS/ESA and Basic Tape Library Support

BTLS offers support for IBM tape libraries in MVS/ESA environments where
system-managed tape is not available.

System-managed tape may not be available for one of the following reasons:

The level of MVS/ESA is earlier than Version 4.3 and therefore does not
support DFSMS/MVS.

DFSMS/MVS is installed, but you do not want to implement system-managed
tape.

DFSMS/MVS is installed, but you do not want to migrate to HCD.

DFSMS/MVS is installed, but you want to use scratch pools at a level other
than media type. (BTLS supports up to eight scratch pools.)

You can use BTLS for IBM 3494 tape library support even if you are using SMS
to manage disks, redirect tape data sets to disk (tape mount management), or
both. Note that only system-managed tape provides the support necessary to
fully manage an IBM 3494 tape library. Should you choose to a migrate to
DFSMS/MVS system-managed tape environment from the BTLS environment,
refer to Appendix D “Migration to DFSMS/MVS” in the BTLS V1R1 Users Guide
and Reference.

4.3 Comparison: BTLS and System-Managed Tape

BTLS and System-managed tape differ in a number of ways: BTLS is primarily
aimed at those installations that do not have the software installed to support
system-managed tape or decide that BTLS provides all the function they require.
As system-manged tape is an integrated part of DFSMS, there is no additional
charge, but BTLS is a separate, chargeable program product. System-managed
tape does not support multiple scratch pools; media type selection is carried out
through the data class SMS construct, whereas BTLS provides support for up to
eight scratch pools.

Other areas where BTLS and system-managed tape differ are:

Volume entry
Allocation
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Mount and demount
Utility functions
Logging

4.3.1 Volume Entry

4.3.2 Allocation

On volume entry the IBM 3494 tape library sends a message to attached hosts.
System-managed tape receives this message, and cartridge insert processing is
completed automatically. Insert processing is not automatic in BTLS. Instead, a
set of IDCAMS LIBRARY commands is used to first inventory the cartridges
added to the library and then complete insert processing.

In system-managed tape, specific requests use the TCDB; for nonspecific
requests, the SMS constructs are used, and SMS builds a list of eligible devices
and passes them to MVS for data set allocation. The BTLS allocation assist uses
the BTLS volume catalog records for specific requests; for nonspecific requests,
allocation is determined by job name, procedure name, user exit, or esoterics.

4.3.3 Mount and Demount

In system-managed tape, all components that issue mount or demount calls (for
example, open/close/end of volume and allocation) are modified to replace write
to operator (WTO) messages with calls to OAM to perform mount and demount.
A wait function allows its caller to wait until the mount is complete and the
external volser has been returned to the host (the volser is read by the IBM 3494
tape library vision system). This process provides for external or internal label
verification. Demounts are issued for canceled jobs. At open time, unlabeled
tapes are labeled without operator confirmation.

BTLS causes a mount or demount to occur in the IBM 3494 tape library. If the
mount fails, the operator receives a message, but the mount requester is not
informed that the mount has failed. No external or internal label verification is
done, and unlabeled tapes are not automatically labeled. Canceled jobs do not
demount mount-pending tapes; instead, the tapes are demounted during the next
mount to that drive. There is an AUTODEMOUNT function in BTLS to demount
these volumes automatically.

4.3.4 Utility Functions

4.3.5 Logging

System-managed tape uses the ISMF library and volume application panels. The
operator can also issue MVS LIBRARY and SMS commands. BTLS uses the
IDCAMS LIBRARY command that is issued from a TSO/E or batch job. There are
no BTLS operator commands.

Both system-managed tape and BTLS provide error notification at the MVS
console; however, the error notification messages are different. Both
system-managed tape and BTLS collect the library statistics that the library
manager sends out hourly and save them as SMF record type 94.

BTLS provides the LIBRARY command for IDCAMS to manage the interface to

the library manager. There are other modifications to MVS/DFP to support IBM
tape libraries; for example, dynamic device reconfiguration (DDR) ensures that
when a drive is reallocated the second drive is within the same library.
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Figure 36 on page 93 gives an overview of BTLS.
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Figure 36. MVS/ESA and Basic Tape Library Support

4.3.6 Library Manager Interface

Communication with the IBM 3494 tape library is achieved through use of the

AMS LIBRARY commands.

The details of these commands are in the BTLS V1R1 Users Guide and

Reference.

BTLS provides support to:

Load the ICL or ACF with volumes from a particular category or unload the

ICL or ACF

Associate a particular scratch category of volumes with a particular tape

device (so that only that category can be used on that unit), or reset the
device to be associated with the installation's default category

Assign a volume, or a set of volumes, to a particular category, by either

direct command or through the IDCLIO4 exit.

Ensure that when a device is allocated for a volume mount, both the volume
and device reside in the same library (in case of DDR)

Ensure that reallocation of a device (for example, because of an unusable

drive) is made within the same library

The BTLS exits are documented in the BTLS V1R1 User's Guide and Reference.
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4.3.7 Control Data Sets

BTLS uses four types of catalog records. It stores records with volume
information in an ICF user catalog named BTLS. The other three catalog records
(whose names start with SYS1) are stored in the master catalog. Two of those
catalog records deal with options used at allocation, and one stores the unit
addresses of the tape devices in the library. Information pertaining to volumes
that are outside a library is not stored in the BTLS user catalog.

4.3.8 Prerequisites and Considerations
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BTLS is supported in the following environments:

BTLS for MVS/DFP (5655-057) in JES2 environments

- DFP 3.1.1

- DFP 3.2.0

- DFP 3.2.1

- DFP 3.3.0

- DFP 3.3.1

- DFP 3.3.2

BTLS for MVS/DFP (5655-057) in JES3 environments

- DFP 3.3.0 (HDP3330)

- DFP 3.3.1 (HDP3331)

- DFP 3.3.2 (HDP3332)

BTLS for DFSMS/MVS (5655-056) in JES2 environments
- DFSMS 1.1

- DFSMS 1.2

- DFSMS 1.3

- DFSMS 1.4

BTLS for DFSMS/MVS (5655-056) in JES3 environments
- None

BTLS for DFSMS/MVS is not supported with JES3.

Note: You should always check Washington Systems Center Flash Numbers
9525 and 9421 for the latest updates on PTFs and APARs before
installation.

Here is a list of maintenance required for BTLS for various levels of operating
system software:

BTLS requires PTF UW02439 when running under MVS/SP Version 2.

BTLS requires the PTF for APAR OY63009 when running under MVS/SP
Version 3 and MVS/ESA Version 4.

BTLS for MVS/DFP (5655-057) requires the PTF for APAR OW11086 when
running under MVS/ESA Version 4.3 or MVS/ESA Version 5.1.

BTLS for DFSMS/MVS Release 1.1 (5655-056, BTLS FMID JDZ111S) requires
the PTF for APAR OW11087 when running under MVS/ESA Version 4.3 or
MVS/ESA Version 5.1. This PTF is included in the BTLS for DFSMS/MVS
Release 1.2 base product (5655-056, BTLS FMID JDZ11BS).

Functions introduced with the release of BTLS for DFSMS/MVS 1.2 are
supported on previous offerings of BTLS when the PTFs for APAR OW12877
(DFSMS/MVS 1.1) or APAR OW12886 (MVS/DFP 3.3) are applied. These PTFs
also provide support for MVS/ESA Version 5.2.

Internal and external volsers must match. BTLS does not check that there is
an internal label on the volume, so NL and BLP tapes are supported. The
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IBM 3494 tape library requires every volume to have an external volser that
is unique to that library. However, because all volume records are stored in
the BTLS catalog, each volser within the system must be unique.

There is no interface to allow the automatic update of BTLS records during
the housekeeping functions of DFSMSrmm. Therefore you must update the
BTLS catalog accordingly, using the AMS LIBRARY command.

4.4 0OS/390 As a Guest of VM/ESA

It is possible for the environments described in 4.2, “MVS/ESA and Basic Tape

Library Support” on page 91 and 4.1, “OS/390 and System-Managed Tape” on

page 87 to operate when OS/390 is running as a guest of VM/ESA Release 2 or
higher. The considerations are the same as when OS/390 runs natively without
VM/ESA.

In this environment no additional software products are required.

Note: When OS/390 is installed as a VM/ESA guest on a virtual machine, specify
the following statement in the virtual machine directory entry to allow
0S/390 to control a tape library:

STDEVOPT LIBRARY CTL

4.5 VM/ESA Native Support Using DFSMS/VM

In this section we briefly describe the support for the IBM 3494 in a VM/ESA
native environment.

DFSMS/VM Function Level 221 (FL221) is the only means for a VM/ESA system to
communicate with an IBM 3494 tape library. DFSMS/VM FL221 is part of VM/ESA
2.2.

The removable media services (RMS) function of DFSMS/VM FL221 provides the
IBM 3494 tape library support in VM/ESA environments at Version 1 Release 2
and all higher levels. The RMS support code runs in a service virtual machine
called the removable media services master (the default name is RMSMASTR).
Based on requests from a user's virtual machine (the mount requester is
typically your tape management system), RMSMASTR provides the following
services:

Mounts a specific volume or a volume from a scratch category to a library
tape device

Demounts a volume currently mounted on a specific device

Queries information about the IBM 3494 Tape Library resources, including
volumes, devices, categories, and overall inventory

Associates a specific scratch pool with a library tape device and resets that
association

Assigns a category to a specific volume

In practice, when a user wants to use a volume inside the tape library, the
sequence of steps shown in Figure 37 on page 96 is required.
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Figure 37. VM/ESA Using DFSMS/VM

The process is:

1.

A user sends a request (such as mount a volume) for a library function to
RMSMASTR.

RMSMASTR uses the 3490 device specified on the request or attempts to find
an available device if one was not specified. If a specific device is requested
and that device is not available, the request fails. If a specific device is not
requested but no available device can be found, the request fails.

In a VM/ESA environment, communication between RMSMASTR and the
library manager uses the channel path of the tape drives inside the tape
library. With VM/ESA Version 2.2 request processing does not require a free
real address of a tape drive (for example, Query LIBrary command).
Diagnose 254 (access real subsystem), also called free drive support, allows
the RMS virtual machine to issue non-drive-dependent I/Os to a 3494 tape
library.

If the specified device is available (or if one is free for a non-device-specific
request), the device is attached to RMSMASTR, and the library control
command is issued to the library manager through the device path.

Status is returned to RMSMASTR when the command completes.

If a free device was used and no mount request was issued, the device is
detached. If it was a mount request, the device is detached from
RMSMASTR with the LEAVE option to avoid rewind and unload and is
attached to the requester.

The requester of the tape library device does its own data transfer.
RMSMASTR is not involved.

Access to the IBM 3494 tape library is provided by an interface that includes both

RMS commands (DFSMSRM) for interactive control and callable services library
(CSL) routines for program control. You can call RMS CSL routines (FSMRMxxX)

from a program that is written in any of these programming languages:

REXX
C
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Assembler

COBOL (IBM COBOL Il and OS/VS COBOL Program Products)
PL/I

VS FORTRAN

VS Pascal

RMS functions do not include tape management system services such as
maintaining a removable-media inventory, performing tape-label verification,
performing authorization access checks at the volume level, or managing and
selecting tape drives. RMS functions are designed to interface with a tape
management system. For systems without a tape management system, tape
management system-like functions can be added by means of tailoring
installation wide exits.

4.5.1 Library Manager Interface

The interface to the IBM 3494 tape library is through RMSMASTR, which provides
removable media services to requesting virtual machines.

The requesting virtual machine communicates with RMSMASTR by use of RMS
commands and/or the CSL programming interface.

With RMS it is possible to:

Assign volumes (either one volume or a list of volumes) to
categories—DFSMSRM SET VOLCAT

Assign a particular category of volumes to a tape drive—DFSMSRM SET
DEVCAT. You would usually use the SET DEVCAT command to assign a
category of scratch volumes to a tape drive equipped with an ICL or ACF.
The idea is that scratch performance is increased by getting the scratch
tapes preloaded into the ICL or ACF. In an IBM 3494, which has neither ICL
nor ACF, the command still works—the tape drive simply becomes reserved
for use by only that category. (By default, at the end of this command the
tape drive is not attached to any user; however, a command option can
attach the tape drive to the command issuer or another user ID.)

Query the library's inventory—DFSMSRM Query LIBrary (potentially this
could be all volumes in a library)

Assign a volume to a category

Perform security checking by means of a supplied exit

For more information about RMS see the DFSMS/VM FL221 Removable Media
Services User's Guide and Reference.

4.5.2 Control Data Sets

RMS maintains data about the tape drive configuration in its internal storage and
re-creates it, if needed, by rereading the RMCONFIG DATA file.

DFSMS/VM can use RMS bulk processing files to define the category in which to
place volumes when they are entered into the IBM 3494 tape library. There is
one bulk processing file for every IBM 3494 tape library known to the RMS
machine. The files can be used for either automatic-insert or on-request bulk
processing. An automatic-insert file name is of the form RMBxxxxx DATA, where
XXXXX is a number unique to the IBM 3494 tape library installed. The name is
placed in the Shared File System VMSYS:DFSMS.CONTROL directory for access
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by RMSMASTR. An on-request bulk processing file can have any name and can
be in any directory accessible to RMSMASTR and the requesting user.

RMS does not keep a record of the volumes in the IBM 3494 tape library. RMS
is provided as an interface to an IBM 3494 tape library and not for the
management of volumes within a library. The library manager stores the
information for the volumes in the IBM 3494 tape library. A tape management
system provides management of volumes for VM/ESA users, keeping an
inventory of volumes and their location (for example, the library name or offsite
location in which a volume is stored).

4.5.3 Prerequisites and Considerations
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Here are some points to consider when you use the IBM 3494 tape library in a
VM/ESA environment:

DFSMS/VM must be at Function Level 221. VM/ESA must be at Version 1
Release 2 or higher. DFSMS/VM FL221 is part of VM/ESA 2.2.

RMS does not check that the internal label of a volume matches the external
label.

An installation wide exit, FSMRMSHR, provides the facility to check that a
request is for a volume or category that the requester is allowed to use. Use
this exit when you are sharing the library with more than one system.

Automatic insert processing does not immediately occur when a volume is
put into the input station because RMSMASTR cannot receive unsolicited
interruptions of cartridge insertion without a tape drive attached.

RMSMASTR periodically queries the insert category to find out whether there
are volumes in it.

Automatic insert processing occurs when the insert category is not empty
and:

- RMSMASTR is initially started.

RMSMASTR is restarted.

RMSMASTR receives a valid MOUNT command.

RMSMASTR receives a valid SET DEVCAT command.

In the last two cases, automatic insert processing is totally independent of
the actual command issued, but the command must be valid.

Automatic insert processing itself uses a different tape device address,

which RMSMASTR selects. If an unused tape device address is not available
when insert processing starts, the process will not continue. Because insert
processing will most likely start before the MOUNT (or SET DEVCAT) finishes
with its tape device, another device must be available for this insert
processing. If a device is not free, you can move volumes from the insert
category to the category of choice by using the SET VOLCAT BULK
command.

Note: You can disable automatic insert processing simply by not having an
automatic-insert file of the name RMBxxxxx DATA. You may want to
disable automatic insert processing on a particular VM/ESA system
when you share your IBM 3494 Tape Library with multiple VM/ESA
systems.

It is not possible to create an SMSplex between a VM/ESA system and an
0S/390 system.
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RMS does not provide tape management functions. (A number of software
vendor products provide VM tape management functions.) It is possible,
however, to use the Programmable Operator (PROP) facility of VM to
intercept commands to the operator interface originating from a tape
management system. PROP can then redirect the commands to RMS for

processing.

Additional information can be found in Lights Out! Advanced Tape
Automation Using VM/ESA.

The following software releases provide IBM 3590 software support:

- VM/ESA Version 2
- EREP 3.5.0 + PTF
- DITTO/ESA Release 1
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4.6 VSE/ESA As a VM/ESA Guest Using the VSE Guest Server
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In this section we describe VSE/ESA support of the IBM 3494 tape library when
VSE/ESA is running as a guest of VM/ESA. Information about native VSE/ESA
support can be found in 4.7, “VSE/ESA Native Support Using Library Control
Device Driver for VSE/ESA” on page 104.

When a VSE/ESA guest machine uses a tape drive in the tape library, the tape
drive must be attached to that machine and the tape volume must be mounted
on the drive. Because VSE/ESA as a virtual machine cannot communicate with
the library manager to request a tape mount, RMSMASTR must attach the tape
drive and mount the volume. VSE/ESA cannot use RMSMASTR directly,
however, because RMS functions run only in CMS mode. Therefore the VSE/ESA
guest typically uses the CMS service machine called the VSE Guest Server
(VGS) to communicate with RMSMASTR. Some vendor tape management
support scenarios do not use the VGS but communicate directly with
RMSMASTER through CSL calls.

VSE/ESA communicates with the VGS through an application programming
interface (API) provided by the LBSERV macro of VSE/ESA. The library control
APl uses VSE's cross-partition communication capability (XPCC) to invoke
APPC/VM to communicate with the VGS.

RMSMASTR handles all requests to the library manager. VSE/ESA uses tape
drives inside the library in the same way it uses drives outside the library. This
operation is the same as in VM/ESA native support. To enable VSE/ESA guest
support on VM/ESA, PTFs to both VSE/ESA and VM/ESA provide an API in
VSE/ESA and the VGS.

Note that the VGS is only a way of communicating between RMSMASTR and the
VSE/ESA guest machine. There is no direct interface from the VGS to the IBM
3494 tape library and the tape drive inside the library.

Figure 38 on page 101 shows the VSE/ESA guest support of the IBM 3494 tape
library. Although only a single VSE/ESA guest machine is shown in the figure,
you can have multiple VSE/ESA guests sharing one VGS machine.
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Figure 38. VSE/ESA As a VM/ESA Guest Using the VSE Guest Server

The VGS supports a full set of library functions, including inventory functions,
which entail reading and updating inventory lists that reside on VSE/ESA as
librarian members. Because the interactions required for processing the
inventory functions are elaborate and may be long-running, a secondary VGS for
inventory support is required to exploit these functions on the CMS side. In
addition, a librarian server runs in a VSE/ESA partition. Figure 39 on page 102
shows the flow of an inventory request, as follows:

1. The inventory request is sent by means of the LBSERV macro API from the
VSE/ESA guest to the VGS.

2. The VGS presents the inventory request to the inventory support server
machine.

3. The inventory support server requests the librarian server on VSE/ESA to
read a librarian-managed file in the VSE/ESA librarian files and gets the
result.

4. The inventory support server sends the request to RMSMASTR.

5. RMSMASTR sends the request to the library manager and gets the result.

6. RMSMASTR returns the result (inventory list for query, result for changing
volume category) to the inventory support server.

7. The inventory support server sends the result to the librarian server on
VSE/ESA, and the librarian server writes a new copy of the librarian file.

8. The inventory support server notifies the VGS that processing is complete.

9. The VGS replies to the LBSERV macro request.
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Figure 39. VSE Guest Support: Flow of an Inventory Request

4.6.1 Library Manager Interface

The VSE/ESA LBSERV macro is used to access volumes in an IBM 3494 tape
library. LBSERV can request a mount, query a specific volume's location,
release a drive, cancel a previous request, and eject a volume from the IBM
3494 tape library. The LBSERV macro is used under program control, and
LIBSERV attention routines (ARs) and JCL statements are available external
interfaces.

Other functions, such as insert and category management, can be performed
through existing DFSMS/VM RMS library control interfaces.

The LBSERV macro accepts requests from VSE application programs as well as
LIBSERV ARs and JCL statements and sends them to the VGS, which in turn
passes them on to the IBM 3494 tape library through DFSMS/VM RMS.

The VGS supports the following types of requests for library control:

Query a volume, checking a single library
Query a volume, checking all attached libraries
Query a category count

Query status of the IBM 3494 tape library
Query status of a drive

Mount a volume

Mount from category

Release a drive

Cancel a mount

Eject a volume
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Set a volume category
Query the inventory
Manage the inventory

Note: The VGS uses the inventory support server as a secondary VGS when
processing the above query and manage inventory requests.

An interface for explicit demount is intentionally not provided. The IBM 3494
tape library automatically queues demount operations at rewind-unload time.

The VGS is given privilege class B in order to perform these functions and to
attach and detach tape drives to and from VSE/ESA.

4.6.2 Control Data Sets

The VGS keeps a file (on a CMS minidisk) of in-process and completed work.

The VGS keeps a file, LIBCONFG LIST, that contains the VSE/ESA library names
and the corresponding DFSMS/VM library names. This file is optional where
only one IBM 3494 tape library is installed.

The inventory support server (as a secondary VGS) uses a LIBRCMS SRVNAMES
file in its 191 minidisk to handle library control for multiple VSE/ESA guests.

The librarian server on VSE/ESA uses the VSE/ESA librarian files for inventory
processing such as query and manage.

As with the VM/ESA native environment (see 4.5, “VM/ESA Native Support Using
DFSMS/VM” on page 95), the tape management system is responsible for
keeping an inventory of volumes in the IBM 3494 tape library belonging to
VSE/ESA.

Note: The VGS customization exit, FSMRMVGC, is highly important and just as
critical to the system as the above control data sets.

4.6.3 Prerequisites and Considerations
Here are some points to consider when you use VGS:

The API support in VSE/ESA is provided by PTFs associated with APAR
DY43306 on top of VSE/ESA Version 1.3.5.

The VGS support in VM/ESA is provided by PTFs associated with APAR
VM58436 and VM58787 for DFSMS/VM FL221. DFSMS/VM FL221 is part of
VM/ESA 2.2.

Multiple VSE/ESA guests can share one VGS machine.
A VGS machine can manage more than one IBM 3494 tape library.

VSE/ESA guests have access to the same set of scratch pools that RMS
uses.

VSE/ESA can cause volumes to be ejected from the library by direct
command and can change the category of volumes in the insert category.
However, a VSE/ESA guest lacks the capability to be automatically notified
that new volumes are being inserted, and there is no IBM-provided
mechanism to check whether new volumes are inserted.

IBM-supplied tape management system products are not available for
VSE/ESA.
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4.7 VSE/ESA Native Support Using Library Control Device Driver for VSE/ESA
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In this section we describe the support for the IBM 3494 provided in a native
VSE/ESA environment using the library control device driver (LCDD) for
VSE/ESA.

Unlike the IBM 3494 tape library support of VSE/ESA as a VM/ESA guest
machine, VSE/ESA native support requires the LAN attachment feature of the
IBM 3494 to communicate with the library manager. A Token Ring or Ethernet is
used for the LAN. In this environment, the VSE/ESA host uses tape drives inside
the tape library in the usual way, through ESCON or parallel channels. The
VSE/ESA program uses this channel path for normal tape device operations. For
library control, the LCDD for VSE/ESA is required. LCDD runs an application
program in a VSE/ESA partition and communicates with the library manager by
using VTAM APPC (LU6.2) through a LAN. The LBSERV macro API is provided in
VSE/ESA to communicate with the library manager through the LCDD. See
Figure 40 on page 105.

There are five interfaces to the LCDD:

LIBSERV ARs

LIBSERV JCL statements
LBSERV API

MSG operator command
Batch program LCABAT

The LCDD interfaces enable the mounting of cartridges, managing the inventory,
and retrieving IBM 3494 information. For mount services, specific volume
(PRIVATE) mounts and 32 scratch pools (SCRTCHO0O0 to SCRTCH31) are
supported. Users can set a default scratch pool by specifying an LCDD control
statement.

Automatic insert processing is optional and can be specified by an LCDD control
statement with a target category. Users can also dynamically change the
automatic insert processing through an MSG operator command. In addition to
this, disposition of inserted volumes is handled by the tape management system
product through the LBSERV API, or by LCABAT batch jobs that specify a list of
volumes.

Ejecting or changing the category of cartridges can be handled on an individual
volume basis or by specifying the file name of a list of volumes to be processed.

Query functions return status information about IBM 3494 tape units and
cartridges and the IBM 3494 library manager. Library member files of a
VSE/ESA Librarian facility are created when inventory lists are requested. The
library member files can be used, in turn, as volume lists for other processing
requests. An inventory list for the entire IBM 3494 serves as a point in time host
backup of the IBM 3494 status of tape processing. This list is potentially useful
for recovery purposes because VSE/ESA has no permanent tape inventory data
set, as DFSMS/MVS and BTLS systems have.
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Figure 40. VSE/ESA and the Library Control Device Driver

When jobs running on VSE/ESA are to use the 3494, typically the tape
management system product gets control at data set OPEN time and requests
the tape mount by means of the LBSERV API.

A tape management system may help this operation, but IBM does not provide a
tape management system for VSE/ESA. Ask the software vendors who offer tape
management systems which systems support VSE/ESA products.

4.7.1 Library Manager Interface

Communication between the host and the library manager is through a different
physical path (LAN) from the path used for the data (ESCON or parallel channel).

The LBSERV API handles interaction between the user application and the LCDD.
Commands can be sent to the LCDD through the VSE/ESA operator command,
MSG.

A batch interface that uses the LCABAT batch program is provided.
LIBSERV ARs provide an additional interactive interface for library control.

LIBSERV JCL statements allow library control functions in job steps.

4.7.2 Control Data Sets
The VSE/ESA librarian facility is used. Volume lists for the complete IBM 3494
inventory or specified categories can be maintained in VSE/ESA librarian files.
The volume lists are created only by user request, however, and are not updated
automatically by the LCDD.

The tape units and library names are held in the LCDD initialization deck.
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4.7.3 Prerequisites and Considerations

Here are some points to consider when you use the LCDD for VSE/ESA:

Native VSE/ESA supports the IBM 3494 only.

VSE/ESA Version 1.3.5 with relevant PTFs is required (see the “Preventive
Service Planning bucket” for such information).

The LCDD for VSE/ESA is provided by the no-charge Feature 9203 on the IBM
3494. One of the LAN adapter features is required for the IBM 3494—the
choice is Ethernet (FC 5220) or Token Ring (FC 5219).

LCDD requires the following network hardware (or equivalent) and software
to attach a native VSE/ESA system to a 3494:

ACF/VTAM
- VSE/ESA 1.3 and ACF/VTAM 3.4

- VSE/ESA 1.4 and ACF/VTAM 3.4
- VSE/ESA 2.1 and ACF/VTAM 4.2

IBM 3174 Establishment controller

IBM 3745, 3720, or 3725 Communication controller

IBM 9221 with a token ring communications subsystem
Volumes can be mounted in any of the scratch categories.

All volumes in a library are potentially accessible by VSE/ESA. In a shared
environment, the tape management system on the VSE system must provide
protection to prevent erroneous access of another system’s volumes.

IBM does not provide a tape management system for VSE/ESA.

Any other vendor's tape management system must be able to use the
LBSERV API of the LCDD.

VSE/ESA with the LCDD can be run as a guest of VM/ESA. DFSMS/VM is not
required in this environment.

The batch program interface, LCABAT, should not be used to mount a
volume.

The following software releases provide IBM 3590 software support:

- VSE/ESA Version 2
- EREP 3.5.0 + PTF
- DITTO/ESA Release 1

4.8 AIX Support

In this section we describe the support of IBM 3494 tape libraries for applications
running on an RS/6000 using AIX. Two environments are discussed: the library
device driver environment and the ADSM for AIX application environment. The
application environment provides IBM 3494 tape library management functions in
addition to backup and restore and archive and retrieve functions.

In an RS/6000 environment, there are three types of supported channel
attachments for the IBM 3490 tape subsystems: ESCON, parallel, and SCSI.
With parallel or ESCON channels, the RS/6000 uses the same path for library
control commands and data transfer (see Figure 41 on page 107).
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Figure 41. AIX ESCON and Parallel Channel Attachment

If the tape drive is attached through SCSI channels, the data is sent through the
SCSI path, but the library control commands are sent through an RS-232 or LAN
connection to the library manager (see Figure 42). The LAN physical link is
Token Ring or Ethernet.
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Figure 42. AlIX and 3494 Tape Library: SCSI Attachment
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For ESCON attachment, the ESCON Channel Tape Attachment/6000 is required
on the RS/6000 to provide device drivers for both the tape device and library
manager. These device drivers are available as FC 2754 (S/390 ESCON Channel
Emulator) of the RS/6000.

For parallel channel support, the Parallel Channel Tape Attachment/6000 is
required on AIX. This program is available as PRPQ 5799-QDA or as Feature
5224 (AIX Parallel Channel Tape Attachment/6000) of the 3494.

In the case of SCSI, FC 5212 (RS-232 RISC System/6000 Host Attachment) of the
3494 is required. This feature contains the AIX Enhanced SCSI device driver (for
the data path) and the RS-232/LAN device drivers (for the library manager
command path) in addition to the hardware feature on the 3494.

Although all of the above device drivers differ, the APIs are the same.

Communication with the library manager is achieved through either the AIX
system calls provided or ADSM for AIX. RS/6000 can be networked together to
share the IBM 3494 tape library functions through one machine. This approach
could be used, for example, to provide a common backup and restore function.
The machines could use basic support or ADSM for AlX.

4.8.1 Library Manager Interface
Both the library device driver support and ADSM for AIX communicate with the
IBM 3494 tape library through special device files called library manager control
points (LMCPs). There is one LMCP for every tape drive known to the system.

The library device driver uses Jioctl() system calls to control the IBM 3494 tape
library. The relevant calls are:

Change the category of a specified volume—MTIOCLSVC
Reserve a category for a specified host—MTIOCLRSC
Release a category for a specified host—MTIOCLRC

An easy-to-use AIX command is provided with the tape library device driver to
control the tape library, tape drive, and tape volumes. This command is called
by MTLIB.

The full syntax of these and other library device driver commands can be found
in the SCSI Device Drivers: Installation and User's Guide and IBM AlX Parallel
and ESCON Channel Tape Attachment/6000.

ADSM for AIX provides various functions to manage the IBM 3494 tape library.
Of most interest here is UPDATE LIBVOLUME, which allows the change of a
volume's category (from PRIVATE to SCRATCH or SCRATCH to PRIVATE).

4.8.2 Control Data Sets

The system keeps only the drive and library information when using the IBM
3494 tape library with the library device driver.

ADSM for AIX keeps records about its volumes in its own database.
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4.8.3 Prerequisites and Considerations

Here are some points to consider when you use AIX with the IBM 3494 tape
libraries:

The basic level of support is provided in AIX Version 3 Release 2.0, for AlX.
There are various dependencies of software levels and hardware; each
situation must be checked individually.

In an ADSM for AIX environment, Release 2 is required.

With the library device driver, it is possible to use as many volume
categories as desired. The volume categories are assigned by specifying a
library manager number, not by a generic name such as SCRATCHx. The
library device driver is not written to use a particular range of volume
categories.

With ADSM for AIX you explicitly state which volume categories are assigned
for it to access in the IBM 3494 tape library. Once you have done that,
ADSM uses two categories: SCRATCH and PRIVATE. ADSM provides
management functions to return volumes to scratch once they contain no
more active data. In both, the library device driver and ADSM for AlIX
environments, keeping the commands secure is vital to avoid erroneously
mounting a volume that belongs to another system.

The following software releases provide IBM 3590 software support.

- AIX 3.25

- AIX4.11

- ADSM for AIX Version 2.1 or later

- IBM Client Input Output/Sockets (CLIO/S)

- Remote Tape Application Interface (RTAPI) service offering
- REELlibrarian Release 4.2

- NSL UniTree Release 2.1

4.9 Sun Solaris Support

In a Sun Solaris environment, the data is sent through the SCSI path to the
attached devices, and the library control commands are sent through an RS-232
or LAN connection to the library manager. The LAN physical link is Token Ring
or Ethernet. See Figure 43 on page 110 for an example of this type of
implementation.
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Figure 43. 3494 Connection to Sun Host

The IBM Automatic Tape Library Device Driver for Solaris provides support for
attaching the IBM 3494 to a Sun workstation. It is used in conjunction with the
IBM SCSI Tape and Medium Changer Device Driver for Solaris to provide
support for the SCSI tape subsystems in the IBM Magstar 3494.

4.9.1 Library Manager Interface
The Sun Tape Library Driver consists of:

A daemon, the library manager control point daemon (LMCPD), that
communicates directly with the library manager of the IBM 3494 through
RS-232 or a LAN

A utility program that provides a command-line interface to the daemon
A C object module that can be linked with user applications to provide a
communication interface with the daemon.

The LMCPD is a process that is always running on the system. An application
links with the supplied C object module by using the interface described in the
SCSI Device Drivers: Installation and User's Guide and IBM SCSI Tape Drive,
Medium Changer, and Library Device Drivers Programming Guide. The
subroutines in this module communicate with the LMCPD to perform the various
library operations by using standard UNIX namespace sockets. The LMCPD
communicates with the library manager through either a standard 25-pin null
modem D-shell RS-232 cable or TCP/IP. The /etc.ibmatl.conf configuration file is
used to define the type of attachment for each 3494. Figure 44 on page 111
shows the logical components for data flow in this environment.
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Figure 44. IBM Automatic Tape Library Device Driver Data Flow for Solaris

A typical implementation for the IBM Automatic Tape Library Device Driver for
Solaris is a Sun workstation that acts as a dataserver on a network with SCSI
tape devices providing a common backup or restore and tape dataserver
function.

4.9.2 Prerequisites and Considerations

The following software is required and supported by the IBM SCSI Tape Medium
Changer Device Driver for Solaris:

Sun Microsystems Solaris Version 2.2 through 2.5 (SunOS Version 5.2
through 5.5)

One of the following SCSI-2 Adapter Device Drivers (appropriate for the
SCSI-2 adapter hardware being used):

— Sun ISP SCSI Host Bus Adapter Driver (isp)

— Sun ESP SCSI Host Bus Adapter Driver (esp)

- Performance Technologies PT-SBS430A SCSI Host Bus (ptscll)

- Performance Technologies PT-SBS440A SCSI Host Bus (ptisp)

The following software is required for the library driver:

Sun Microsystems Solaris Version 2.2 through 2.5

IBM SCSI Tape and Medium Changer Device Driver for Solaris
The following hardware is required and supported by the IBM SCSI Tape and
Medium Changer Device Driver for Solaris:

One of the following SCSI-2 Differential-Ended Adapters:
- Sun Microsystems Differential SCSI-2 Host Adapter
- Performance Technologies PT-SBS430A SBus SCSI-2 Fast Host Adapter
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- Performance Technologies PT-SBS440A SBus SCSI-2 Fast/Wide Host
Adapter

The IBM SCSI Tape and Medium Changer Device Driver for Solaris provides
support for the following IBM tape devices when installed in the IBM 3494, and it
works in conjunction with the IBM Automatic Tape Library Device Driver for
Solaris:

IBM 3490E Magnetic Tape Subsystem Model C1A, C2A or FC3000
IBM Magstar 3590 Tape Subsystem Model B1A

4.10 HP-UX Support

In an HP-UX environment, connections are through a SCSI adapter to the
attached devices for data transfer and through either an Ethernet or Token Ring
LAN connection to the library manager for the library control commands. See
Figure 45 for an example of this type of implementation.
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IBM Magstar
3494 Tape Library

Token Ring
or Ethemet
Control Path

sCsl
Data Path

Figure 45. 3494 Connection to HP Host

The HP-UX Tape Library Driver provides support for attaching the IBM 3494 to an
HP-UX workstation. It is used in conjunction with the IBM SCSI Tape and
Medium Changer Device Driver for HP-UX to provide support for the SCSI tape
subsystems in the IBM Magstar 3494 Tape Library.

4.10.1 Library Manager Interface
The HP-UX Tape Library Driver consists of:
A daemon, the library manager control point daemon (LMCPD), that
communicates directly with the library manager of the IBM Magstar 3494
Tape Library.
A utility program that provides a command-line interface to the daemon
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A C object module that can be linked with user applications to provide a
communication interface with the daemon.

The LMCPD is a process that is always running on the system. An application
links with the supplied C object module by using the interface described in SCS/
Device Drivers: Installation and User's Guide and IBM SCSI Tape Drive, Medium
Changer, and Library Device Drivers Programming Guide. The subroutines in
this module communicate with the LMCPD to perform the various library
operations by using standard UNIX namespace sockets. The LMCPD
communicates with library manager through TCP/IP and each 3494 is defined to
the HP-UX system in the /etc/ibmatl.conf configuration file. Figure 46 shows the
logical components for data flow in this environment.

Figure 46. Automatic Tape Library Device Driver Data Flow for HP-UX

A typical environment for the HP-UX Automated Tape Library Driver is an HP-UX
workstation that acts as a dataserver on a network with SCSI tape devices
providing a common backup or restore and tape dataserver function.

4.10.2 Prerequisites and Considerations

The following software is required and supported by the HP-UX Tape and
Medium Changer Device Driver and the IBM SCSI Tape Library Device Driver for
HP-UX:

HP-UX Version 10.01 through 10.30

The HP-PB FWD SCSI-2 Host adapter (HP #28696A) with firmware revision
level 3543 or higher

Several HP-UX patches may be required (check with HP for the appropriate
patches)

The following hardware is required and supported by the IBM SCSI Tape Library
Device Driver for HP-UX:
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IBM Magstar 3494 Tape Library Model L12 with SCSI-attached IBM 3590
Model B1A drives
One of the following options depending on which LAN connection is used for
the IBM 3494 library manager:
- Token Ring Attach:

- 3494 Feature Code 5219 (Token Ring)

- Token Ring adapter card for HP workstation

- Token Ring cables (as required)
- Ethernet Attach:

- 3494 Feature Code 5220 (Ethernet)

- Ethernet port or adapter for HP workstation

- Ethernet cables (as required)

4.11 OS/400 Support
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The term for an IBM 3494 tape library in this environment is a media library
device, thus the basic driver is called the media library device driver (MLDD). In
this section we describe the support for the IBM 3494 from an AS/400 running
0OS/400 using the MLDD. This is the basic support to control an IBM 3494 from
AS/400. We also describe the additional support offered with Backup Recovery
and Media Services/400 (BRMS/400).

MLDD provides the basis of support for the IBM 3494, but it is expected that most
AS/400 users with an IBM 3494 will use a product such as BRMS/400 (see

Figure 47 on page 115). This product uses the MLDD commands to interact with
the IBM 3494 and provides tape management functions in addition to backup and
recovery functions. We strongly recommend the use of a product such as
BRMS/400.

The AS/400 attaches to an IBM 3494 with one connection for the library manager
and one or more connections for the tape drives. The library manager
connection, for routing library control commands, uses a communications line.
This connection can be either RS-232 or a LAN; the LAN physical link is either
Token Ring or Ethernet, but the protocol on the LAN can be APPC only. The
tape drive connection could be a parallel channel or SCSI attachment.
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Figure 47. 0S/400 Using MLDD and BRMS/400

4.11.1 Library Manager Interface

The physical interface to the library manager is an RS-232 or LAN link, which is
used to send commands to the library manager. Some commands are passed
down the data connection to the tape drive, but library manager commands are
not passed that way: Each AS/400 using the library must be attached to the
library manager through a separate RS-232 or LAN interface in order to send
library manager commands.

The OS/400 device driver for the library manager is MLDD. MLDD commands
are available for interactive use, or in command language (CL) for application or
interactive use.

BRMS/400 uses the MLDD commands to interface with the 3494. BRMS/400 uses
the WRKMLDBRM command to allow the user to work with functions related to
the IBM 3494 and issue MLDD commands without needing to be familiar with the
MLDD command set.

4.11.2 Control Data Sets

MLDD stores the information about the IBM 3494 units in a library on the AS/400
called QUSRMLD. It does not store information about the volumes held in the
library, but it can request a list of volumes from the library manager. BRMS/400
also retains a list of volumes, both those within the IBM 3494 and those in an
offsite storage location.

If more than one AS/400 is sharing an IBM 3494, these systems can be defined in
BRMS/400 as being in a network group. The network group enables a common
scratch pool to be used by all AS/400s in the group. Therefore, for instance, a
request for a scratch volume on system A is fulfilled by BRMS/400 by issuing the
MLDD command to mount a volume. As BRMS/400 knows which volumes are in
scratch status, it decides which volume is to be mounted to fulfill the request.
For example, system TUC400A could use a special category of volumes called
*SHARE400 (which is defined on installation of MLDD). A second system (for
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example, TUC400B) could also access this same category. Each system is
notified of any changes to the IBM 3494's contents by another system in the
network group. With BRMS/400, the systems share a common media inventory.

4.11.3 Prerequisites and Considerations
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Here are some points to consider when you use the IBM 3494 in an OS/400
environment:

Up to 16 AS/400s can share an IBM 3494. The maximum number of data
path connections to the IBM 3494 is 16 (2 for each of the eight control unit
functions). The maximum number of library manager connections is:

- 8 if all are RS-232 connections

- 256 if all are LAN connections

- Four RS-232 and 256 LAN connections if mixed. The maximum number
of RS-232 connections is reduced from eight to four when the library
manager has a LAN card installed.

So the limiting number is the 16 data path connections. Using an IBM 3490E
tape configuration you would get 16 tape drives, one for each of the attached
AS/400s. Using an IBM 3590 tape configuration, you would get only 8 tape
drives, which would have to be manually switched in order for the 16
attached AS/400s to share them.

You can usually daisy-chain multiple processors from a SCSI channel on the
IBM 3590-B1A tape drive. AS/400 systems are the exception: An AS/400
cannot be on a SCSI bus with any other processor.

A single AS/400 system can be connected to multiple tape drive controllers.
However, a single AS/400 system cannot be connected twice to the same
tape drive controller, as this creates a serial number conflict and results in
nonfunctional drives. Such a scenario would be evident during an IPL.

You must not use the Electronic Communications Adapter on the AS/400
system as a connection to the library manager in the IBM 3494. It is
reserved for obtaining electronic customer support.

The number of IBM 3494s that can attach to one AS/400 is determined by the
hardware attachment capability of the AS/400 (for example, tape and
communications I/O processors).

0OS/400 Version 2 Release 3.1 or later is required to support the IBM 3494.
MLDD is shipped with the IBM 3494.

BRMS/400 is available as a separate product. IBM recommends that you
use this or an equivalent product to manage the volumes in an IBM 3494.

BRMS/400 Version 2 Release 3 or later supports the IBM 3494. It must be
installed on all systems in a group of multiple AS/400s to synchronize the
common media inventory.

The following software releases provide IBM 3590 software support:

— 0S/400 Version 3 Release 1, with PTF and subsequent releases

- BRMS/400 Version 3.1 with PTF

- ADSM for OS/400 Version 1.2 with PTF

- Report/Data Archive and Retrieval System (R/DARS) Version 1.3 for
0S/400.
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4.12 Transaction Processing Facility

In this section we describe the support for an IBM 3494 tape library in a native
transaction processing facility (TPF) environment.

The TPF control program as well as a number of new and modified TPF E-type
programs support the IBM 3494.

The support is limited to a command-based interface. There is currently no IBM
tape management system for TPF.

4.12.1 Library Manager Interface
The TPF operator’'s only interface to the IBM 3494 tape library is a new TPF
functional message, ZTPLF. The various ZTPLF functions provided allow the
operator to manipulate the tapes in the library as operational procedures
require.

The relevant ZTPLF functions are:

Reserve  Request or reserve a tape category from the list of general-purpose
categories. Any category number that has no volumes or other hosts
associated with it is returned to the operator.

Release Release a previously reserved tape category.

Move Reassign the tape category of a tape volume.
Query Query tape volume, device, or category status.
Load Have the IBM 3494 tape library load (mount) a volume onto a

specified device.

Unload Have the IBM 3494 tape library unload a volume from a specified
device or unload all volumes from the device and from ICL or ACF
and remove the Fill category. Removing the Fill category removes
the association of a category with a device.

Fill Keep the tape device (and ICL or ACF if installed) filled with tape
volumes of a specific category.

Note: The TPF system handles all subsequent LOAD requests without additional
operator intervention. Therefore, although continual library requests are
being issued, there is only one ZTPLF command.

4.12.2 Control Data Sets

The TPF host does not keep a record of the volumes in the IBM 3494 tape library
or manage the tape volumes within it. You can use the Query command to
obtain information about the tape volumes held in the IBM tape library.

4.12.3 Prerequisites and Considerations

Here are some points to consider when you use the IBM 3494 tape library in a
TPF environment:

Reserving a tape category does not prevent another host from using that
category. It is the user's responsibility to monitor the use of reserved
categories.

There is currently no IBM tape management system for TPF.

Automatic insert processing is not provided within TPF.
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To attach the IBM 3494:

— TPF3.1 must be upgraded using PTF20. The software requires the TPF C
feature, so this must be present in the system.
- TPF4.1 requires PUTO1. TPF4.1 contains the C support as standard.
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Chapter 5. Implementing Software

In this chapter we summarize the basic software implementation steps required
to support tape libraries on multiple platforms. You can implement the software
before you install the IBM 3494 tape library or after you have installed the IBM
3494 tape library hardware and populated the storage cells with some cartridges.

5.1 0OS/390 and System-Managed Tape

System-managed tape requires the minimum software levels as outlined in 4.1.3,
“Prerequisites and Considerations” on page 90. Refer to the Preventive Service
Planning (PSP) bucket available on ServiceLink.

For more details and checklists, refer to
DFSMS/MVS OAM PISA for Tape Libraries and the
DFSMS/MVS DFSMSrmm Implementation and Customization Guide.

System-Managed Tape requires that the hardware be defined through HCD.

After you have defined the devices through the HCD dialog, you must prepare
the SMS environment. Figure 48 shows all components involved in
system-managed tape and summarizes the implementation steps required to
allocate the necessary control data sets and activate the address spaces that
communicate with your IBM 3494 tape library through the library manager.

OAM E}G gc Mﬂ Exiis 3

TCDB LCS

Logical View

- SG1 | BG2

Figure 48. System-Managed Tape Components

Refer to DFSMS/MVS Implementing System Managed Storage for more
information about implementing and activating SMS. We cover only those steps
necessary to implement system-managed tape.

The steps are:

1. Set up the HCD.
2. Update SYS1.PARMLIB.
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5.1.1 Set Up the

Allocate the catalogs for the TCDB.

Prepare and start OAM.

Define security profiles.

Define the library.

Define the DFSMS constructs.

Write or adapt ACS routines.

Validate and activate the SMS configuration.
10. Inventory the IBM 3494 tape library.

©®NO O A ®

Additional optional tasks might include:
Prepare for partitioning (if applicable).

Make changes to the tape management system and install the OAM exits (if
applicable).

Initialize JES3 (if applicable).

Note that HCD setup and OAM activation may require an IPL, and you might
want to schedule this in advance.

HCD

HCD is used to define the tape drives that belong to an IBM 3494 tape library to
the 1/O definition file. The LIBRARY-ID and LIBPORT-ID are defined optionally to
the 1/O definition file.

Below we describe how to define a Magstar 3590-A50 control unit with four tape
drives attached to it. Notes on how to define a 3490E are added in Table 18 on
page 124 and Table 19 on page 129. The HCD panels shown starting at

Figure 49 are for OS/390 Release 5 HCD. If you have a different level of OS/390
installed, the panels may differ slightly.

(. ™

CBDPM000O 0S/390 Release 5 HCD
Command ===>

Hardware Configuration
Select one of the following.

1

Define, modify, or view configuration data
Activate or process configuration data

Print or compare configuration data

Create or view graphical configuration report
Migrate configuration data

Maintain I/0 definition files

Query supported hardware and installed UIMs
Getting started with this dialog

What's new in this release

O OONOOT P WN —

For options 1 to 5, specify the name of the IODF to be used.

I/0 definition file . . . 'SYS1.IODF02.ATLGUIDE.WORK' +
Fl=Help F2=Split F3=Exit F4=Prompt F9=Swap F12=Cancel
F22=Command

Figure 49. Hardware Configuration Definition: Primary Panel
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From the HCD primary panel (see Figure 49) enter the name of the IODF file that
you want to update and select Option 1.

If this is not an IODF work file, you are prompted to create one. The name of the
IODF file is in the format shown in Figure 50,

'hlg.10DFcc.yyyyyyyy'

Figure 50. IODF Data Set Name Format

where

hlg is a high-level qualifier of up to eight characters.
cc is any two hexadecimal characters.
YYYYYYY is up to eight optional characters.

To define the control unit, select Option 4 from the Define, Modify, or View
Configuration Data panel shown in Figure 51.

CBDPHW10
Select type of objects to define, modify, or view data.

4 1. Operating system configurations
consoles
system-defined generics
EDTs
esoterics
user-modified generics
2. Switches
ports
switch configurations
port matrix
3. Processors
partitions
channel paths
4, Control units
5. I/0 devices

Fl=Help F2=Split  F3=Exit F9=Swap  F12=Cancel

— —

Figure 51. HCD Panel: Define, Modify, or View Configuration Data

On the Control Unit List panel (Figure 52 on page 122), press PF11 (Add).
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Goto Filter Backup Query Help

CBDPCUFO Control Unit List
Command ===> Scroll ===> PAGE

Select one or more control units, then press Enter. To add, use Fl1.

/ CU  Type + Serial No. Description

_ 0098 9033 55-9999 First switch

_ 0099 9032 55-8888 Second switch

_00C1 3490 First tape control unit

_00C2 3490 Backup tape control unit

_00D1 3990-6 DASD control unit

_00D2 3990-6

_ 00E1 3274 Terminal control unit

_ 00EZ2 3174 Terminal control unit
00E3 3174

B L R R R A Bottom of data *hkkkkk Ak kA dhhkhhhhhhhhhhhhhrrx

Fl=Help F2=Split F3=Exit F4=Prompt F5=Reset F7=Backward
F8=Forward  F9=Swap F10=Actions F11=Add F12=Cancel  F13=Instruct
F22=Command

—

Figure 52. HCD: Control Unit List

When the Add Control Unit panel is displayed (Figure 53), enter the responses
that match your environment. You may want to update this panel with the
machine's serial number and a description. If you are uncertain of any of the
required responses, help is available by pressing PF1. Fields that have a plus
sign beside them will return prompts when you press PF4. We do not have a
switch in our configuration.

CBDPCU10

Specify or revise the following values.
Control unit number . . . . 0700 +

Control unit type . . . . . 3590 +

Serial number . . . . . ..
Description . . . . . . ..

Connected to switches . . . +
Ports . . . ... +

If connected to a switch, select whether to have CHPIDs/1ink
addresses, and unit address range proposed.

Auto-assign . . . . . . .. 2 1. Yes
2. No

Fl=Help F2=Split F3=Exit F4=Prompt F5=Reset  F9=Swap
F12=Cancel

—

Figure 53. HCD Panel: Add Control Unit

IBM Magstar 3494 Tape Library Guide



When you press Enter, the Select Processor / Control Unit panel will be
displayed ( Figure 54 on page 123). Select the processor to which the control
unit is to be attached by placing an s next to its entry and pressing Enter. If the
control unit is to be attached to multiple processors, place a g beside all of the
processors that you want attached to the control unit.

--------------------- Select Processor / Control Unit ------==----mcmcuu-
CBDPCUPO Row 1 of 3 More:
Command ===> Scroll ===> PAGE

Select processors to change CU/processor parameters, then press Enter.

Control unit number . . : 0700 Control unit type . . . : 3590
/ Proc. ID Att. Log. Addr. ------ Channel Path ID . Link Address + --------
(CUADD) + 1---- 2---= 3==== b Boecc B J--- 8----
s PROC1 _
_ PROC2
P9021

B N S S Bottom of data KRRk KAAA A A hhhkhhhhhhhhhkhhhkrrxx

Fl=Help F2=Split F3=Exit F4=Prompt F5=Reset
F6=Previous F7=Backward F8=Forward F9=Swap F12=Cancel
F20=Right F22=Command

Figure 54. HCD Panel: Select Processor / Control Unit

The Add Control Unit panel will be displayed (see Figure 55 on page 124). For
each of the processors to which the control unit is to be attached, add the
channel path ID (CHIPID), the base unit address, the number of units (this must
be 4 for the 3590), and the type of channel.
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CBDPCU12

Specify or revise the following values.

Control unit number . : 0700 Type . . . . . . : 3590
Processor ID . . . . . : PROC1 This is the main processor
Channel path I1IDs . .. .38 39 ____+
Link address . . . . . . R
Unit address . . . . . . o _ _  _  _  _  _ _+
Number of units . . . .4 .
Logical address . . . . _ + (same as CUADD)

Protocol . . . . . . . . __+ (D,S or S4)

I/0 concurrency level . 2 + (1, 2 or 3)

Fl=Help F2=Split F4=Prompt  F5=Reset F9=Swap F12=Cancel

— —J

Figure 55. HCD - Add Control Unit
This completes the definition of the control unit.

Table 18 summarizes the major HCD panel fields for IBM 3590 and IBM 3490
control unit definitions.

Table 18. IBM 3494 HCD Configuration Options for 3490 and 3590 Control Units

Model 3590-A50 FC3000 3490E-C1A 3490E-C2A
Control unit 3590 3490C2A - 3490C1A 3490C2A
type

Unit address 0 0 0 0

Number of 4 4 . 2 2.

units

Notes:

1. The FC-3000 controller with attached 3490E-F1A devices is defined as a 3490-C2A
controller in the HCD dialog.

2. APAR OW16279 allows the 3490-CxA to be defined with only 2 device addresses
on a control unit instead of the previous requirement of 16.

We now need to define the devices that are attached to this controller. Exit from
the control unit definition menu, by pressing PF3 and exit (saving your
responses).

To get to the Add Device panel (Figure 56 on page 125), you can either go
through Options 1 then 5 from the main panel (Figure 51 on page 121) or place
an s next to the control unit you defined on the Control Unit List panel (see
Figure 52 on page 122).

On the Add Device panel, you must add the device number, number of devices
(this must be 4 for the 3590), device type, and connected control unit.
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CBDPDV10

Specify or revise the following values.

Device number . . . . . . .. 0700 (0000 - FFFF)

Number of devices . . . . .. 4

Device type . . . . . . . .. 3590 +

Serial number . . . . . . ..

Description . . . . . . . ..

Connected to CUs . . 0700 +

F1=Help F2=Split F3=Exit F4=Prompt  F5=Reset F9=Swap
F12=Cancel

— —

Figure 56. HCD Panel: Add Device

After you press Enter, the Device / Processor Definition panel is displayed (see
Figure 57). Place an s next to the processor that will use the devices.

CBDPDV11 Row 1 of 1
Command ===> Scroll ===> PAGE

Select processors to change device/processor definitions, then press
Enter.

Device number . . : 0700 Number of devices . : 4
Device type . . . : 3590

/ Processor ID UA + Time-Out STADET Preferred Explicit Device
CHPID + Candidate List
s_ PROC1 No Yes No

EE R R s Bottom Of data R T T e Tt

Fl=Help F2=Split F3=Exit F4=Prompt F5=Reset
F6=Previous  F7=Backward F8=Forward F9=Swap F12=Cancel
F22=Command

Figure 57. HCD Panel: Device / Processor Definition
After you press Enter, the Define Device / Processor panel is displayed (see

Figure 58 on page 126). This panel describes the processor's view of the
device.
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CBDPDV12

Specify or revise the following values.

Device number . : 0700 Number of devices . . . . : 4

Device type . . : 3590

Processor ID . . : PROC1 This is the main processor

Unit address . . . . . . . . .. 00 + (Only necessary when different from
the last 2 digits of device number

Time-Out . . . . . . . . . ... No (Yes or No)

STADET . .« v v v v v v v v Yes (Yes or No)

Preferred CHPID . . . . . . . . +

Explicit device candidate 1ist . No  (Yes or No)

Fl=Help F2=Split F4=Prompt  F5=Reset F9=Swap F12=Cancel

Figure 58. HCD Panel: Define Device / Processor

Press Enter, and the Define Device to Operating System Configuration panel will
be displayed (see Figure 59). Place an s next to the operating system or
systems that will use the IBM 3494 tape library and press Enter.

CBDPDVOS Row 1 of 5
Command ===> Scroll ===> PAGE

Select 0Ss to connect or disconnect devices, then press Enter.

Device number . : 0700 Number of devices : 4
Device type . . : 3590
/ Config. ID  Type Description Defined
s AB MVS MVS operating system
_AC MVS MVS operating system
_ MVSFP1 MVS
_ 0PSYSO1 MVS MVS operating system
0PSYS02 VM VM operating system

B R Ty Bottom of data hhkhhkkkddhkrdhhkhhhhhhhhhhhrk

Fl=Help F2=Split F3=Exit F4=Prompt F5=Reset
F6=Previous F7=Backward F8=Forward F9=Swap F12=Cancel
F22=Command

Figure 59. HCD Panel: Define Device to Operating System Configuration

The Define Device Parameters / Features panel will then be displayed (see
Figure 60 on page 127). On this panel you link the operating system to the tape
subsystem you are going to install.
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CBDPDV13 Define Device Parameters / Features Row 1 of 9
Command ===> Scroll ===> PAGE
Specify or revise the values below.

Configuration ID . : AB MVS operating system

Device number . . : 0A40 Number of devices :4

Device type . . . : 3590

Parameter/ Value P Req. Description

Feature

OFFLINE No Device considered online or offline at IPL
DYNAMIC Yes Device supports dynamic configuration
LOCANY Yes UCB can reside in 31 bit storage
LIBRARY Yes Device supports auto tape Tibrary
AUTOSWITCH Yes Device is automatically switchable
LIBRARY-ID 12345 5 digit library serial number
LIBPORT-ID 02 2 digit library string ID (port number)
SHARABLE No Device is Sharable between systems
COMPACT Yes Compaction

LR R R R Bottom of data KXKRKKkKRKkKkKkKhhhhhhhhhhhhhhhhrxx

Fl=Help F2=Split F4=Prompt F5=Reset F7=Backward
F8=Forward F9=Swap F12=Cancel F22=Command

— —J

Figure 60. HCD Panel: Define Device Parameters / Features

All of the default parameters can be accepted with the exception of the following:
For LIBRARY and COMPACT, enter YES.

For LIBRARY, specify YES to indicate that the device belongs to an
automated tape library.

For COMPACT, specify YES to indicate that compaction is available for tape
devices. Compaction is standard on 3490 and 3490E drives.

LIBRARY-ID and LIBPORT-ID are new optional parameters provided by the
following APARs:

- 0OW25291 CL97/03/19 R110 UR1 TAPE LIBRARY HCD SUPPORT
- OW25292 CL97/03/19 R110 UR1 TAPE LIBRARY HCD SUPPORT
- OW25293 CL97/03/19 R110 UR1 TAPE LIBRARY HCD SUPPORT
- 0OWwW27801 CL97/07/22 R521 UR1 TAPE LIBRARY HCD SUPPORT
- 0OW29692 CL97/10/13 R1CO PER GET MESSAGE MSGIGD3061 RC12 RSN56

The LIBRARY-ID is the unique identification number of a tape library. It
specifies the hardware ID associated with the tape library being defined. It
is defined by the customer engineer at the time of the library installation.
The value is returned by the control unit in response to a Read Device
Characteristics command. See 5.1.7, “Define the Library” on page 142 for
the method to identify the LIBRARY-ID to DFSMS.

In terms of OS/390 operating system the LIBPORT-ID reflects the order in
which the tape control units are connected to the library manager and
provides the tape drive pool-id, which is transparent and only used by
allocation.

For each logical library (LIBRARY-ID) in the 3494, the LIBPORT numbers
always start with 01 and increment as you move away from the L frame.
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Therefore 3490 or 3590 drives in the L frame have a LIBPORT of 01, and each
frame as you move out increments by 1. There is one exception to this rule.
Each of the IBM 3490E Model F1A tape drives has its own LIBPORT-ID; that
is, the devices do not share LIBPORTS. Even though they look like CxA
devices, they are configured more like SCSl-attached devices. If there is an
empty frame - Dxx, S10, Lxx, B16, or D12 with Virtual Tape Server (VTS)
drives attached to a B16 or B18 —you do not skip the number. The numbers
must always be in order, with no skips.

This is fine until you have some SCSI drives in the mix. Each SCSl-attached
drive (non-VTS, non-ESCON) counts as one LIBPORT, even though it is not
defined through HCD. For example: If you have two ESCON C2A 3490Es in
the L frame, they are 01. The next frame is six SCSI drives attached to SP2,
so they occupy the numbers 02, 03, 04, 05, 06, and 07. The next frame is an
empty D14, and no numbers are assigned. The next frame is A50 with four
drives, so all four of its drives are given 08. The next frame is a D12 with
drives attached to a B18 VTS. No numbers are assigned because they are in
a different logical library. The next frame is the FC3000 with two 3490E F1A
drives. These two get 09 and 10. Let's say that you add another A50 to the
empty frame that was skipped. Its drives get 08, the old 08 drives become
09, and the old 09/10 F1A drives become 10/11.

For the VTS, it is much simpler. Each VTS has its own LIBRARY-ID, so the
LIBPORTSs start at 01 again. The lowest order logical drives attached to the
first control unit (with a CUADD or logical address of 0) are given 01 as
LIBPORT. Each group of 16 is then incremented by 1. In the B18 with HPO
where there are four control units, with logical addresses of 0, 1, 2, and 3,
the drives attached to these logical CUs will be LIBPORTs 01, 02, 03, and 04.

These parameters allow HCD to provide the library configuration information
that is normally obtained from the device at IPL time. For devices that are
available during IPL, the HCD information is redundant. However, for
devices that are unavailable during IPL, the HCD information allows the
library device to be varied online (when it subsequently becomes available
to the system) without reactivating the I0ODF.

In an existing installation you can use the new DEVSERV QTAPE system
command to see the LIBRARY-ID and LIBPORT-ID. Refer to 9.12.2.1, “MVS
Operator Commands” on page 322 for the syntax of the 0OS/390 DEVSERV
QTAPE operator command. The LIBRARY-ID can also be displayed on the
library manager screen.

OFFLINE and AUTOSWITCH depend on your environment.

OFFLINE specifies whether OS/390 is to consider the device online or offline
at IPL. If YES, the device is considered offline at IPL. If NO (the default), the
device is considered online at IPL. We recommend specifying YES and using
the COMMNDxx member of PARMLIB to vary drives online.

AUTOSWITCH defines the devices as automatically switchable. Specify YES
to indicate that the device should be treated as automatically switchable.
For tape drives to be automatically switchable, they must be shared by
systems in a Parallel Sysplex with MVS/ESA V5.2 and DFSMS/MVS 1.3 or
above.

After you press Enter, the Assign/Unassign Device to Esoteric panel is displayed.
IBM 3494 tape library resident devices do not have to be defined to an esoteric
in system-managed tape. Esoteric device names should be used when the
number of physical installed drives is less than the number of devices defined to
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the HCD, to prevent allocations going to offline devices in the tape library. You
must handle the esoteric device names in your SMS ACS routines and assign
them to an appropriate tape storage group. Your IBM 3494 tape library and
drives should now be defined, and a production IODF is built and then activated.

Table 19 summarizes the major HCD panel fields for IBM 3590 and IBM 3490
tape device definitions.

Table 19. IBM 3494 HCD Configuration Options for 3490 and 3590 Devices

Model 3590-B1A 3490E-F1A 3490E-C1A 3490E-C2A
Number of 4 e 4 2. 2
devices

Device type 3590 3490 3490 3490
Number of 1 l1to2- 1 1
LIBPORT-IDs

Notes:

1. The number of devices to be specified for the IBM 3590-A50 and IBM FC3000
control units is always 4.

2. The number of devices to be specified for the IBM 3490-CxA control unit is
always 2.

3. Specify one LIBPORT-ID. Each tape unit attached to the control unit has the same
LIBPORT-ID assigned.

4. Specify one LIBPORT-ID per F1A tape unit. Each physical installed F1A tape unit
attached to the FC3000 control unit has its own LIBPORT-ID assigned.

Note: The HCD definitions for a VTS are described in the Enhanced IBM Magstar
Virtual Tape Server: Implementation Guide.

5.1.2 Update SYS1.PARMLIB
You have to update or verify the following SYS1.PARMLIB members:

SCHEDxx: Add the OAM initialization module CBROAM to the system
program properties table (PPT).

IGDSMSxx: Add the OAMPROC and OAMTASK optional parameters if you
want the OAM address space to start automatically as part of the SMS
initialization. If you use a vendor's tape management system, it may require
that the OAM address space be started after the tape management system
initialization. In such a case, do not start the OAM automatically. Check
with the vendor of the tape management system product.

IEFSSNxx: Add or update the OAM1 entry with the name of the initialization
module (CBRINIT) executed at IPL.

CONSOLxx: Update the CONSOLxx member referenced by IEASYSxx if you
want to receive library messages at a specific console. You must also define
this console name during ISMF library definition to SMS.

DEVSUPxx: If you use volume partitioning (hard partitioning), you can
specify volume category codes in this member to provide a unique range of
tapes for each attached system. The VOLNSNS=YES parameter allows you
to relabel volumes for use as scratch tapes in 18-track mode after they have
been used in 36-track mode.

COMMNDxx: Add the VARY SMS,LIBRARY command if you want the library
to be brought online automatically after IPL processing.

Chapter 5. Implementing Software 129



130

GRSCNFxx (optional) : If you are going to share the tape library among two
or more systems in an SMS complex, a global resource serialization ring can
be created to include all sharing systems. This allows OAM to serialize the
cartridge entry process.

LOADxx (optional) : Update columns 64 through 71 of the SYSCAT statement
with the high-level qualifier of your TCDB, if you do not want to use the
default (SYS1).

Note: The LOADxx member can reside in SYS1.PARMLIB or SYSn.IPLPARM.
When used, SYSn.IPLPARM must reside on the IODF volume.
If your system is IPLed using the SYSCATLG member of
SYS1.NUCLEUS, the respective update is done there.

COFVLFxx (optional) : Add the volume catalogs to the IGGCAS class
definitions where you have other ICF catalogs.

ALLOCXxx (optional) : Add policies for tape automation.

IECIOSxx (optional) : Set values for missing interrupt handler.

5.1.2.1 SCHEDxx Member of SYS1.PARMLIB

SCHEDxx is used to define programs requiring special attributes that are to be
included in the (PPT):

PPT  PGMNAME(CBROAM) /* OAM ADDRESS SPACE

KEY (5) /* USE DFP PROTECT KEY
NOSWAP /* NONSWAPPABLE
SYST /* PROGRAM IS SYSTEM TASK--WILL NOT BE TIMED

The OAM module has to be added. If you already use OAM for object support,
you may not need to change this member, but we recommend that you review
the definition.

5.1.2.2 IGDSMSxx Member of SYS1.PARMLIB

IGDSMSxx contains the definitions for SMS. It is updated with information about
OAM. If you already use OAM for object support, you may not need to change
this member, but we recommend that you review the definition:

OAMPROC (0AM)
OAMTASK (ATLOAM)
DB2SSID(NONE)

OAMPROC specifies the name of the procedure that is to start the OAM address
space when SMS is initialized. You must specify this keyword if you want the
OAM address space to be started during IPL. The procedure name can be from
one to eight characters.

OAMTASK is optional and is used if you prefer to use an identifier other than the
procedure name when starting the OAM address space.

DB2SSID(NONE) is optional and is used if your installation is not using OAM to
store objects but is using OAM for tape library management only.

5.1.2.3 IEFSSNxx Member of SYS1.PARMLIB
IEFSSNxx is used to define the primary and secondary subsystems that are to be
created at system initialization:

SUBSYS SUBNAME (OAM1) INITRTN(CBRINIT) INITPARM(' MSG=EM)

OAML1 is the name by which the subsystem is known, and CBRINIT is the name
of the OAM initialization program. It is mandatory to specify the CBRINIT
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keyword. The MSG parameter is optional. It allows you to control the format of
OAM messages: EM is Mixed Case English, EU is UPPER CASE ENGLISH. (If
MSG is omitted, EU is the default.)

5.1.2.4 CONSOLxx Member of SYS1.PARMLIB
You update the CONSOLxx member only if you want to receive library messages
at a specific console:

CONSOLE ~ DEVNUM(device number)
NAME (1ibrary console name)
UNIT(terminal type)
AUTH(SYS,10)
(...)

You must also define this console name during ISMF library definition to SMS.
(See Figure 68 on page 144.) The library console name would be the name
used when defining the IBM 3494 tape library to SMS through the ISMF panels.
We recommend that the console be authorized for SYS and 10, which allows an
operator to issue OS/390 MODIFY and VARY commands.

5.1.2.5 DEVSUPxx Member of SYS1.PARMLIB
DEVSUPxx controls installation wide default tape device characteristics:

COMPACT = YES,
VOLNSNS = YES,
MEDIAL = XXxX,
MEDIAZ = XXXX,
MEDIA3 = xxxx,
ERROR = xxxx,
PRIVATE = xxxx

COMPACT = YES With COMPACT set to YES, the installation will use the
compaction feature. With COMPACT set to NO by default, the
installation will not use the compaction feature of the tape
drive. The JCL parameter (TRTCH) and the DATACLAS will
override this setting. The DATACLAS cannot override the JCL
parameter if specified.

VOLNSNS = YES Setting VOLNSNS to YES allows 18-track scratch cartridges to
be mounted and used in 36-track mode. A similar parameter
may also exist for the tape management system.

To partition the tape library into logically independent libraries, the following
parameters are available. Use these parameters only if you are planning to
share the library among other systems. You cannot specify the default values in
DEVSUPxx for MEDIA1l, MEDIA2, MEDIA3, MEDIA4, ERROR, and PRIVATE. The
DEVSUPxx parameters are used to specify volume category codes for library
partitioning:

MEDIA1 = xxxx Specifies a 2-byte hexadecimal value to be used as the 3490
CST scratch volume category code. The default value is 0001.

MEDIA2 = xxxx Specifies a 2-byte hexadecimal value to be used as the 3490
ECCST scratch volume category code. The default value is
0002.

MEDIA3 = xxxx Specifies a 2-byte hexadecimal value to be used as the 3590

high performance cartridge tape scratch volume category code.
The default value is 0003.
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ERROR = xxxx Specifies a 2-byte hexadecimal value to be used as the error
volume category code. The default value is 000E.

PRIVATE = xxxx Specifies a 2-byte hexadecimal value to be used as the private
volume category code. The default value is 000F.

Note: xxxx must be a four-character hexadecimal value within the 0010 to FEFF
range. To avoid conflicting volume categories with platforms other than
0S/390, use only the 0010 through 007F range. Refer to Appendix A,
“Library Manager Volume Categories” on page 353 for the volume
categories that are used by other platforms.

This enhancement is available with DFSMS/MVS 1.4 or PTF UW90300 (APAR
OW20735) for DFSMS 1.2 and PTF UW90348 (APAR OW21351) for DFSMS 1.3.

Note that updating DEVSUPxx may require an IPL, and you might want to
schedule this in advance.

5.1.2.6 COMMNDxx Member of SYS1.PARMLIB

When defining the tape drives to the HCD, the specification of OFFLINE on the
Define Device Parameters / Features panel (Figure 60 on page 127) controls
whether or not the devices are brought online automatically at IPL time:

COM=" VARY dddd,ONLINE'

It is a common practice not to bring tape drives online at IPL time, but to vary
them online with the COMMNDXx.

If the drives have been defined in the HCD to come online at IPL, and no
cartridge is mounted in the drive, the drive will not be ready and will remain
OFFLINE. We recommend that you add VARY statements for all drives that need
to be online to a particular system after it has been IPLed.

5.1.2.7 GRSCNFxx Member of SYS1.PARMLIB (Optional)

If you are going to share the tape library among two or more systems in an SMS
complex, a global resource serialization ring can be created to include all
sharing systems. This allows OAM to serialize the cartridge entry process. The
global resource serialization (GRS) configuration is defined in member
GRSCNFxx of SYS1.PARMLIB, which is described in the OS/390 MVS
Initialization and Tuning Reference. OAM sends a SYSTEMS level enqueue
around the global resource serialization ring, so there is no need to include the
QNAME or RNAME in the system inclusion RNL. The QNAME and RNAME are
provided here for documentation purposes:

QNAME-SYSCBR
RNAME-CARTIDGE_ENTRY 1ibname

SYSCBR is the major resource name given to OAM, and

CARTRIDGE_ENTRY _libname is the minor resource name. The libname is the
friendly SMS name given to the library when it is defined to SMS through the
ISMF panels.

If you do not use GRS to control resource serialization in a multisystem
environment, review the documentation and make the appropriate changes to
ensure that the use of CBRUXENT is correctly serialized. DFSMS/MVS OAM
PISA for Tape Libraries contains the relevant information.
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5.1.2.8 LOADxx Member of SYS1.PARMLIB (Optional)
Update columns 64 through 71 of the SYSCAT statement with the high-level
qualifier of your TCDB, if you do not want to use the default (SYS1). Use:

1 10 20 64
SYSCAT  CATRES SYS1.MASTER.CATALOG USERHLQ1

USERHLQ1 is any name not used as an alias entry in the master catalog.

Note that updating LOADxx may require an IPL, and you might want to schedule
this in advance.

5.1.2.9 COFVLFxx Member of SYS1.PARMLIB (Optional)
Add the volume catalogs to the IGGCAS class definitions as shown:

/* */
CLASS NAME(IGGCAS) /* CATALOG in Data space */
EMAJ (ICFCAT.USERCAT) /* User Catalog */

EMAJ (SYS1.VOLCAT.VGENERAL) /* SMT general VOLCAT */

EMAJ (SYS1.VOLCAT.VT) /* SMT specifc VOLCAT */
MAXVIRT(256) /* MAXVIRT = 256 4K blocks */

/* = IMb (minimum value) */

As a VOLCAT may have many updates against volume entries, use the virtual
lookaside facility (VLF) function with caution. The F CATALOG,REPORT,VLF
command displays the hit rates for each catalog defined for VLF use. If hit rates
are below 50% for a catalog, we recommend not using VLF for that catalog.

5.1.2.10 ALLOCxx Member of SYS1.PARMLIB (Optional)

When introducing automation, you have to review the settings of the ALLOCXxx
member. By default, most of the parameters cause WTOR messages. They
have to be automated to achieve real lights-out operation. The parameters that
affect tape handling are:

VOLUME_ENQ POLICY ( WTOR|CANCEL|WAIT ) Specifies the installation policy
for enqueuing on volumes when an allocation request has to wait for
a volume or a series of volumes.

WTOR The installation policy is to issue the message and let the operator
make the decision about the allocation request. The system displays
one of the following messages on the operator's console:

IEF690I1 - The following volumes are unavailable to <jobname>...

IEF235D - <jobname> is waiting for volumes. To cancel wait,
reply no.

In addition, the system issues message IEF369D (invalid reply) in
response to an invalid reply to IEF235D.

CANCEL The installation policy is to cancel a job that needs an unavailable
volume.

WAIT The installation policy is to let a job that needs an unavailable volume
wait until the volume is available.

CAUTION: When WAIT is used as the default, tape volumes may
encounter deadlocks with other jobs in the system.

Default: WTOR
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VOLUME_MNT POLICY ( WTOR|CANCEL ) Specifies the installation policy for
mounting a volume when an allocation request requires a volume to
be mounted.

WTOR The installation policy is to issue the message and let the operator
make the decision about the volume mount. The system displays one
or more of the following messages on the operator’'s console:

IEF233A - Mount volume <ser>.
IEF233D - Mount volume <ser> or respond to IEF455D message.

IEF455D - Mount <ser> on <device> for <jobname> or reply
no.

In addition, the system issues message IEF369D (invalid reply) in
response to an invalid reply to IEF455D.

CANCEL The installation policy is to cancel a job that needs a volume
mounted.

Default: WTOR

SPEC_WAIT POLICY ( WTOR|WAITHOLD|WAITNOH|CANCEL ) Specifies the
installation policy to be followed when an allocation request must wait
for a specific volume or unit.

WTOR The installation policy is to issue the message and let the operator
make the decision about the wait request. The system displays one
or more of the following messages on the operator’'s console:

IEF238D - Reply device name, wait or cancel.

IEF244] - Unable to allocate <nnn> units(s). At least <nnn>
allocated or offline units are needed.

IEF433D - Wait requested, reply hold or nohold.
IEF488| — Must wait for a unit, or volume on unit.

In addition, the system issues one or more of the following
messages in response to an invalid reply to the preceding
messages:

— |EF434D - Invalid reply (to message IEF433D). Reply hold or
nohold.

— 1EF490I - Invalid reply (to message IEF238D) for one of the
following reasons:
- Device is not accessible (no paths available, boxed,
or cannot be assigned).
- Required system-managed volume is not available.
- Required volume is not available.
- Replied device is not eligible.
- Device is found in an offline library.
- Coupling facility error.

WAITHOLD The installation policy is for the system not to release any of the
devices that have already been allocated to this job before it waits for
the required units or volumes.

Note: Use of WAITHOLD might result in a deadlock, particularly when
the device is being used by a job that is going to wait. The
system does not release any non-DASDs that have already
been allocated to the job before it waits for required units and
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volumes. To avoid this problem, do not specify WAITHOLD.
When devices for a job are held during a wait, and a device
that was eligible for allocation to the job becomes ineligible for
allocation (because of its use by a system utility, for example),
the job may fail because it does not have enough devices to
complete successfully. Message IEF700I in the job log
identifies this failure. Refer to message IEF700I for information
on how to respond to this failure.

WAITNOH The installation policy is to let the job wait while not holding the
obtained resources. The system releases those devices that have
been allocated to this job but cannot be shared with other jobs. For
an example of the WAITHOLD versus WAITNOH options, consider that
Job A owns an automatically switchable device and is waiting for a
printer. Job B owns the printer Job A needs and is waiting for the
automatically switchable device Job A owns.

If the reply is WAITHOLD for each job, the two jobs will wait until
one job is canceled. This deadlock can be even more complex,
depending on the number of jobs waiting.

If the reply is WAITNOH for each job, allocation responds on a
first-come, first-served basis. After the first job finishes using a
resource, it is available to the second.

CANCEL The installation policy is to cancel the allocation request. If a TSO/E
user issued the allocation request, the user receives an error
message. If a batch job or started task issued the request, the
system cancels the job or task.

Default: WTOR

MAXNWAIT(nnn) Specifies the number of WAITNOH decisions allowed to be
made for the specific volume or unit allocation request before the
default specified on the POLICYNW parameter will take effect. The
WAITNOH decisions counted are those that are specified either
through the default on the POLICY parameter or through an
installation exit. WAITNOH decisions made by the operator are not
included in the MAXNWAIT count.

Value Range: 1 to 255
Default: 5

POLICYNW(CANCEL|WTOR) Specifies how the system should handle the
allocation request under the following circumstances:

Either WAITHOLD or WAITNOH is specified on the POLICY
parameter, and the system does not allow the job to wait for
resources.

The system is to either cancel the allocation request (CANCEL) or
issue a WTOR. When CANCEL is selected, the system cancels the
allocation request depending on how the request was issued. If a
TSO/E user issued the allocation request, the user receives an error
message. If a batch job or started task issued the request, the
system cancels the job or task.

Default: WTOR

Figure 61 on page 136 shows a sample ALLOCxx member in an unattended
environment. Only those parameters affecting tape allocation are shown.
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VOLUME_ENQ POLICY (CANCEL) /*Always cancel job*/

VOLUME_MNT POLICY (WTOR) /*Always issue the WTOR*/
SPEC_WAIT POLICY (WAITNOH) /*Wait while
not holding resources*/
MAXNWAIT(7) /*7 "wait nohold"

decisions allowed*/
POLICYNW(CANCEL) /*Cancel if wait is
not allowed*/

ALLC OFFLN POLICY (WAITNOH) /*Wait
while not holding resources*/
MAXNWAIT(7) /*7 "wait nohold"

decisions allowed*/
POLICYNW(CANCEL) /*Cancel if wait is
not allowed*/

Figure 61. Sample ALLOCxx Member

5.1.2.11 IECIOSxx Member of SYS1.PARMLIB (Optional)
Update or set values for the missing interrupt handler (MIH).

The IBM 3590 returns recommended MIH timeout values to the host operating
system in Read Configuration Data. Therefore it is not necessary to specify MIH
timeout values for IBM 3590 devices; the device-supplied values handle all MIH
timeouts.

The VTS emulates 3490E devices and does not automatically upload the MIH
timeout values to the host operating system in Read Configuration Data.
Therefore you must specify MIH timeout values for IBM 3490E devices.

If you currently specify your own MIH timeout values for non-3590 tape devices,
we recommend that you review your procedures to see whether a timeout value
other than the IBM-supplied default of 3 minutes should be used. If so, specify
the timeout for each individual device. MIH timeout values are specified only by
class (for example, all tapes) or on an individual device basis. Specification of
an MIH timeout value for the entire tape class would negate the 3590 device's
recommended values and adversely affect MIH recovery processing on 3590
devices. You can specify the MIH values either in PARMLIB member IECIOSxx
or with the OS/390 operator command, SETIOS.

Figure 62 on page 137 shows how to specify MIH values for IBM 3480 devices
(addresses 800 through 807); IBM 3490E drives using CST cartridges (addresses
900 through 907); IBM 3490E drives with ECCST cartridges (addresses 9EO
through 9EF); and the VTS virtual drives (A40 through A5F) at 25 minutes. This is
a starting point. Under certain conditions you may experience missing interrupts
at 25 minutes. If you experience missing interrupts, increase the time to 45
minutes.
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MIH=(0800-0807) ,TIME=03:00
MIH=(0900-0907) ,TIME=10:00
MIH=(09E0-09EF) , TIME=20:00
MIH=(0A40-0A5F) ,TIME=25:00

Figure 62. Sample MIH Specification in PARMLIB Member IECIOSxx

5.1.3 Allocate Tape Configuration Database

The TCDB consists of one or more volume catalogs that contain information

about the tape libraries and tape volumes. Two types of entries are maintained:

library records and volume records.

Each library record contains information related to an IBM 3494 tape library.
Each volume record contains information related to a system-managed tape

volume.

The library record is also contained in the SMS control data set. Table 20
shows the contents of the TCDB library and volume records.

Table 20. Contents of TCDB Library and Volume Records

Library Record

Volume Record

Library name

Library ID

Library description

Library device type

Library type

Number of slots

Number of empty slots

Number of scratch volumes
Scratch volume message threshold
Library console name

Volume serial number

Tape device selection information
Library name

Storage group name
Volume use attribute
Volume error status

Write protect status
Checkpoint volume indicator
Volume location code

Shelf location

Volume owner information
Volume record creation date
Last entry or eject date

Last mounted date

Last written date

Volume expiration date

You must allocate the TCDB before you can define an IBM 3494 tape library to
the system. Define one general VOLCAT in a system-managed-tape SMSplex.

Figure 63 on page 138 shows a sample job to allocate the TCDB.
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//DEVCAT  JOB ...

//STEP1  EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=*

//SYSIN DD *

DEFINE USERCATALOG -

(NAME (SYS1.VOLCAT.VGENERAL) -
VOLCATALOG -
VOLUME (volser) -
CYLINDERS (1 1))

/*

Figure 63. Create a General SYS1.VOLCAT.VGENERAL

—— Notice

Instead of SYS1 you can use a different high-level qualifier. To do so, you
have to update the LOADxx member in PARMLIB. Select the HLQ name
carefully: There is no documented easy way to rename the VGENERAL once
it has been defined and used.

In a multihost environment, allocate a general VOLCAT on a shared volume and
use the IDCAMS IMPORT CONNECT command on all other OS/390 systems in
the SMSplex to define the VOLCAT to the respective master catalogs.

The volume catalogs are defined with SHAREOPTIONS(3,4), so the TCDB can be
fully shared among two or more systems. To get exclusive control of the
catalog’'s volume, a task in any accessing system issues the RESERVE macro. If
multiple systems share the library (and thus share the TCDB), we strongly
recommend that you use GRS or another means to serialize access to tape
drives. Figure 64 shows a sample job to connect the TCDB to a shared system.

//SYSMVCT EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=A
//SYSIN DD *
IMPORT CONNECT -
VOLCATALOG -
OBJECTS((h1q.VOLCAT.VGENERAL -
DEVICETYPE(3390) -
VOLUMES (volser))) -
CATALOG(SYSB.MASTER.CATALOG)

/*

Figure 64. Import Connect TCDB

Optionally, you can define one or more specific VOLCATSs: for example,
SYS1.VOLCAT.VX, where x represents the first character of the tape volume
serial numbers to be stored in this specific volume catalog and must have a
valid character value (A-Z and 0-9). A specific volume catalog might be
appropriate because of:

Performance considerations
Multisystem considerations

Application's use of confined tape ranges
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See Figure 65 on page 139 for a sample job defining a specific VOLCAT. This
VOLCAT contains all of the system managed tape volume entries starting with
the character T.

//DEFVCAT JOB ....

//STEP1 EXEC PGM=IDCAMS

//SYSPRINT DD SYSOUT=A

//SYSIN DD *

DEFINE USERCATALOG -

(NAME (SYS1.VOLCAT.VT) -
VOLCATALOG -
VOLUME (volser) -
CYLINDERS(1 1))

/*

Figure 65. Create a Specific SYS1.VOLCAT.VT

Note: In a multihost environment, the same considerations apply as for a
general VOLCAT.

5.1.4 Prepare and Start OAM

Object Access Method (OAM) is used for management and control of the
physical location and tracking of tape cartridges.

The procedure to start OAM must be added to one of your procedure libraries.
You can use CBRAPROC in SYS1.SAMPLIB to create the OAM procedure in
PROCLIB (see Figure 66).

//OAM PROC OSMC=YES,MAXS=2,UNLOAD=9999, EJECT=LRW,RESTART=YES
//IEFPROC EXEC PGM=CBROAM,REGION=0M,

// PARM=(" OSMC=80SMC, APLAN=CBROAM, MAXS=8MAXS , UNLOAD=RUNLOAD' ,
//  "EJECT=8EJECT',’ RESTART=8RESTART')

//SYSABEND DD SYSOUT=A

Figure 66. OAM Procedure

If you already use OAM for object access, you may not have to change this
member, but we recommend that you review the definition.

Of importance to tape library users is the RESTART parameter: It allows you to
indicate whether, on an SCDS activation, you want the OAM address space to
automatically restart or not. Thus, if your SCDS changes rarely affect the
tape-library-related constructs, the OAM address space will stay up during an
SCDS activation. If the SCDS activation affects OAM, you can subsequently
issue the command:

F OAM,RESTART

You must start the OAM address space to allow communication with your IBM
3494 tape library. Issue the START command from the OS/390 console. If you
have updated the IGDSMSxx member accordingly, OAM is started automatically
during IPL.

When the IBM 3494 tape library comes online for the first time, OAM requests
information from the library manager about volumes in the insert category and
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performs insert processing. Volume records in the TCDB will be created or
updated.

Vary the IBM 3494 tape library online, using this OS/390 operator command:
VARY SMS,LIBRARY (libname),ONLINE

If the IBM 3494 tape library was defined as online during library definition, it is
brought online as part of the OAM address space initialization.

5.1.5 Define Security Profiles

You must prevent unauthorized users from modifying or using information in the
system-managed-tape environment. In this section, we explain how to use the
Resource Access Control Facility (RACF) to establish authorization levels for
protecting these functions, data sets, and commands. There are five areas of
protection you may want to cover:

ISMF: You can use RACF to limit access to individual ISMF applications
such as TAPE LIBRARY CONFIGURATION or STORAGE CLASS
DEFINITION, and you can protect ISMF line operators such as AUDIT.

For example, you can protect the EJECT line operator

RDEFINE PROGRAM DGTFEJO1 UACC(NONE) +
ADDMEM(’ Toad11ib’ / volser/NOPADCHK)
PERMIT DGTFEJO1 CLASS(PROGRAM) ACCESS(READ) ID(userid)

See the DFSMS/MVS DFSMSdfp Storage Administration Reference for
a complete list of all profiles and command-to-program tables.

SMS constructs:  You can restrict the use of SMS storage and management
classes to certain users. In a system-managed-tape environment, this
restriction is negligible because the storage and management class
do not have much influence on resource usage.

STGADMIN: To control the ability to perform functions associated with storage
management, define profiles in the FACILITY class whose profile
names begin with STGADMIN. For tape library operations, the
following profiles are important:

Control the ability to activate an SMS configuration:

RDEFINE FACILITY STGADMIN.IGD.ACTIVATE.CONFIGURATION UACC(NONE)
PERMIT STGADMIN.IGD.ACTIVATE.CONFIGURATION CLASS(FACILITY)
ACCESS(READ) ID(userid)

Control the ability to DEFINE, DELETE, or ALTER library and volume
entries in a tape library (TCDB updates):

RDEFINE FACILITY STGADMIN.IGG.LIBRARY UACC(NONE)
PERMIT STGADMIN.IGG.LIBRARY CLASS(FACILITY)
ACCESS (READ) ID(userid)

For a complete list of RACF profiles protecting storage administration
functions, refer to the DFSMS/MVS DFSMSdfp Storage Administration
Reference

DFSMSrmm: By defining RACF profiles, you authorize DFSMSrmm users to
various levels of access:
Access to information in the DFSMSrmm control data set:

REDFINE FACILITY STGADMIN.EDG.MASTER UACC(NONE)
PERMIT STGADMIN.EDG.MASTER CLASS(FACILITY)
ACCESS(CONTROL) ID(userid)
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Use of the INIT and ERASE function:

REDFINE FACILITY STGADMIN.EDG.OPERATOR UACC (NONE)
PERMIT STGADMIN.EDG.OPERATOR CLASS(FACILITY)
ACCESS (UPDATE) ID(userid)

Changing of information recorded by DFSMSrmm during O/C/EQV
processing:

REDFINE FACILITY STGADMIN.EDG.FORCE UACC(NONE)
PERMIT STGADMIN.EDG.FORCE CLASS(FACILITY)
ACCESS (UPDATE) ID(userid)

For a complete list of RACF profiles protecting DFSMSrmm resources,
refer to the DFSMS/MVS DFSMSrmm Implementation and
Customization Guide.

0S/390 Operator Commands: An installation with both MVS/SP Version 4 and
RACF 1.9 or later can audit the use of commands and limit the use of
commands by operator as well as by console. You can restrict
access to 0S/390 commands such as LIBRARY or VARY SMS that
affect the operation of your 3494 tape library:

Access to the OS/390 LIBRARY command:

REDFINE OPERCMDS MVS.LIBRARY UACC(NONE)
PERMIT MVS.LIBRARY CLASS(OPERCMDS) ACCESS(UPDATE) ID(userid)

Access to the 0S/390 VARY SMS command:

REDFINE OPERCMDS MVS.VARY.SMS UACC(NONE)
PERMIT MVS.VARY.SMS CLASS(OPERCMDS) ACCESS(UPDATE) ID(userid)

See 0S/390 MVS Planning: Operation for a complete list of RACF
profiles to protect OS/390 commands.

5.1.6 Define Library and DFSMS Constructs

You define your IBM 3494 tape library to the system through the ISMF library
application.

Note: The ISMF definition dialog works only if OAM is active.

For details on defining your library, refer to the DFSMS/MVS DFSMSdfp Storage
Administration Reference.

When you define your library, you specify:

Library ID , the five-character hardware ID associated with the IBM 3494 tape
library

Console name , the optional OS/390 console name if you have defined one in
SYS1.PARMLIB member CONSOLXxx

Entry default data class , the name of the data class that you want as the
default for tape cartridges entered into the IBM 3494 tape library being
defined

Entry default use attribute , the use attribute for cartridges entered into the
library (SCRATCH or PRIVATE)

Eject default , the default action for the TCDB volume record when a tape
cartridge is ejected from the library (PURGE or KEEP)
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Scratch threshold , for MEDIA1, MEDIA2, and MEDIA3, the threshold below
which a message is issued to the operator requesting that scratch volumes
of the specified media type be entered into the library

Initial online status , specifies whether the IBM 3494 tape library will be
online, offline, or not connected to the systems or system groups in the
SMSplex each time the SCDS is activated. We recommend specifying online
to ensure that the library is accessible after activation of an updated SCDS.

Note: When you connect an IBM 3494 tape library to a system group rather
than a system, you lose the ability to vary that library online or offline
to the individual system in the group. We strongly recommend that
the IBM 3494 tape library be connected to individual systems only.

In addition, you have to define data classes to specify the media type, the
recording technology, and whether to use hardware compaction when allocating
a system-managed-tape data set.

You do not have to specify new storage classes; you can use existing classes.
The storage class is used only to indicate that this is an allocation to a
system-managed tape library. However, we recommend that you create new
storage classes for tape, so that you can select storage groups on the basis of
the storage class assignment and keep the ACS routines simple.

As for system-managed DASD allocations, the management class is optional.
System-managed tape uses only the expiration attributes and retention limit
parameters. If you are using a tape management system, specify a retention
limit of NOLIMIT.

You need to define a tape storage group and specify which IBM 3494 tape
libraries belong to that storage group. You also define the storage group status.

Although a blank storage group is allowed for system-managed tape volumes,
we strongly recommend assigning a storage group to private volumes when they
are entered into the IBM 3494 tape library. The blank storage group is always
enabled for all attached systems. You can specify the storage group during
definition of an existing private volume to DFSMSrmm or during cartridge insert
processing.

5.1.7 Define the Library

142

An IBM 3494 is defined through the standard SMS interface, ISMF:

1. Choose Option 10 (Library Management) on the ISMF PRIMARY OPTION
MENU panel to display the LIBRARY MANAGEMENT SELECTION MENU.

2. Choose Option 3 (Tape Library) to display the TAPE LIBRARY APPLICATION
SELECTION as shown in Figure 67 on page 143.
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Panel Utilities Help
TAPE LIBRARY APPLICATION SELECTION
Command ===>
To Perform Library operations, Specify:
CDS Name . . . . . .. " SMS.SCDS'
(1 to 44 Character Data Set Name or 'Active’)
Library Name . . . . . LIBLCL (For Tape Library list, fully or
Partially Specified or * for all)
Select one of the following options
1 1. List - Generate a Tist of Libraries
2. Display - Display a Library
3. Define - Define a Library
4, Alter - Alter a Library
If List option is chosen,
Enter "/" to select option _ Respecify View Criteria
Respecify Sort Criteria
Use ENTER to Perform Selection;
Use HELP Command for Help; Use END Command to Exit.

Figure 67. ISMF Panel: Tape Library Application Selection

In the Library Name field enter the SMS friendly name for your tape library.
This name will relate your tape library to your SMS tape storage group,
which you define later on. There is a minor restriction when you name the
library: The first character of a library name must not be V or one of the
DFSMSrmm-defined locations (LOCAL, REMOTE, DISTANT).

3. Choose Option 3 (Define) to display the TAPE LIBRARY DEFINE panel, as
shown in Figure 68 on page 144 and Figure 69 on page 144.

Note: Deleting a tape library from this panel has no effect on the TCDB.
Instead, the library definition is removed only from the specified SCDS.
To delete a tape library from the TCDB, use the IDCAMS DELETE
command.
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Panel Utilities Scroll Help

TAPE LIBRARY DEFINE Page 1 of 2
Command ===>

SCDS Name . : SMS.SCDS
Library Name : LIBLCL

To Define Library, Specify:
Description ==> "My one and only tape library dataserver

==>
Library ID . . . . . . . . . .. 10435 (00001 to FFFFF)
Console Name . . . . . . . . .. MCO1
Entry Default Data Class . . . . ECCST
Entry Default Use Attribute . . S (P=PRIVATE or S=SCRATCH)
Eject Default . . . . . . ... P (P=PURGE or K=KEEP)
Media Type: Scratch Threshold
Medial . .. .0 Media3 . . . .0 (0 to 999999)
Media2 . . . . 100 Mediad . . . .0 (0 to 999999)

Use ENTER to Perform Verification; Use DOWN Command to View next Panel;
Use HELP Command for Help; Use END Command to Save and Exit; CANCEL to Exit.

— —J

Figure 68. ISMF Panel: Tape Library Define (Page 1 of 2)

Panel Utilities Scroll Help

TAPE LIBRARY DEFINE Page 2 of 2
Command ===>

SCDS Name . : SCDS.TEMP.PRIMARY
Library Name : LIB1

Initial Online Status (Yes, No, or Blank):

*SYSPLX01 ===> YES *SYSPLX02 ===> *SYSPLX03 ===> NO  *SYSPLX04 ===>
SYSSTMO1 ===> YES  SYSSTM08 ===> YES  SYSSTM15 ===> SYSSTM22 ===>
SYSSTMO2 ===> SYSSTMO9 ===> SYSSTM16 ===> SYSSTM23 ===>
SYSSTMO3 ===> SYSSTM10 ===> SYSSTM17 ===> SYSSTM24 ===>
SYSSTM04 ===> SYSSTM11 ===> SYSSTM18 ===> SYSSTM25 ===>
SYSSTMO5 ===> SYSSTM12 ===> SYSSTM19 ===> SYSSTM26 ===>
SYSSTMO6 ===> SYSSTM13 ===> SYSSTM20 ===> SYSSTM27 ===>
SYSSTMO7 ===> SYSSTM14 ===> SYSSTM21 ===> SYSSTM28 ===>

WARNING:

When you connect a tape library to a system group rather than a system,
you lose the ability to vary that Tibrary online or offline to the
individual systems in the system group. It is strongly recommended that
the tape Tibrary be connected to individual systems only.
Use ENTER to Perform Verification; Use UP Command to View Previous Panel;
Use HELP Command for Help; Use END Command to Save and Exit; CANCEL to Exit.

— —J

Figure 69. ISMF Panel: Tape Library Define (Page 2 of 2)

Specify the following information for the tape library:

Description - This is a 120-byte field that allows you to enter a description of the
library definition for use by the installation. There are no restrictions
on its content.
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Library ID - Specify the hardware ID associated with the tape library being
defined. One physical 3494 library will have more than one library ID
if it holds native drives and VTS subsystems. All library IDs have to
be defined to ISMF. A valid value is entered as five hexadecimal
digits. This value is displayed on the library manager screen by:

1. Selecting the Status pull-down on the primary menu.
2. Selecting Operational status .

3. Scrolling until you see the "Library sequence number: NNNNN"
field

as shown in Figure 70.

Refresh Help

Pending Operations

Mounts.....: 0 Inserts....: 0
Demounts...: 0O Audits.....: 0
Ejects.....: 1] Cleans.....: 0

Library sequence numbers

Hon-¥T5 ¥TS 1
000z3 10023

Tape subsystem IDs.....: 123456
Capaci ty
Storage High-Capaci ty
Total cells...: 10&7 200
Empty cells...: 757 200

Home Cell Mode

Current mode...: Fixed
Configured mode: Fixed

Figure 70. Operational Status Menu

Console Name - Specify the name of the OS/390 console associated with the
tape library being defined in CONSOLxx PARMLIB member.

Entry Default Data Class - Specify the name of the data class that you want as
the default for tape cartridges entered into this tape library.

Entry Default Use Attribute - Specify the default cartridge use attribute for the
cartridges entered into this library:
PRIVATE - These tape cartridges can be used to satisfy specific
cartridge requests.
SCRATCH - These tape cartridges can be used to satisfy nonspecific
cartridge requests.
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Eject Default — Specify the default action for the TCDB cartridge record when a
tape cartridge is ejected from this library:
PURGE - The cartridge record is deleted from the TCDB.
KEEP - The cartridge record is kept in the TCDB.

Note: PURGE is always used if DFSMSrmm is installed. DFSMSrmm
stores all tape-specific information, so there is no need to keep
redundant information in the TCDB while the cartridge is not in
the library.

Scratch Threshold - Specify the minimum acceptable number of scratch
cartridges for each media type in this library. There are three
recognized media types (uncompacted capacity indicated):

MEDIA1 IBM CST (200 or 400 MB)
MEDIA2 IBM ECCST (800 MB)
MEDIA3 Magstar Tape Cartridge (10 GB)

Note: When the number of scratch cartridges in the library falls
below the scratch cartridge threshold for that media type, an
operator action message is issued requesting that scratch
cartridges of the required media type be entered into the
library. When the number of scratch cartridges exceeds twice
the scratch cartridge threshold for that media type, the
message disappears. In the case of the VTS, the above
numbers apply to the amount of logical cartridges (CST or
ECCST) available inside the VTS.

Initial Online Status - Specify whether the library being defined will be online
(YES), offline (NO), or not connected (blank) to each system in the
SMSplex defined by this SCDS each time it is activated. YES is
equivalent to VARY SMS,LIBRARY (libname),ONLINE.

Once all the information is entered, an entry containing that information is added
to the TCDB.

Note: Only one SCDS can be activated at any time. Activating another SCDS or
reactivating the current SCDS while OAM is running causes OAM to
restart. During this restart, all libraries are set to either online or offline
according to the attributes defined in the SCDS that caused the restart.
After the restart completes, all libraries should be displayed to verify that
they are set to the desired operational status.

Care must be taken when OAM is restarted with actions pending that
have not been accepted by the library manager, for example, mass ejects.
They may be discarded during restart.

5.1.8 Define SMS Constructs

146

Compared to the implementation of DFSMS for DASD, system-managed tape has
the following differences:

Tape data sets do not have to be cataloged. If they are to be cataloged, this
is done at step termination time.

System-managed tape is the management of tape cartridges, not tape data
sets. No data-set-related information is stored in the TCDB.

A DASD (type POOL) storage group comprises one or more DASD volumes.
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A tape (type TAPE) storage group comprises one or more tape libraries.
Cartridge information is stored in the TCDB, not in the SMS active control
data set (ACDS).

A blank storage group is allowed for system-managed tape.

The SMS constructs you must to define for system-managed tape are described
below.

5.1.9 Define Data Classes

A data class provides the tape device selection information for tape data sets.
The attributes you can specify are:

The type of media to use
Whether the data is to be compacted

Recording technology (18 track, 36 track, or 128 track)

Use ISMF panels to define your data classes:

1. Choose Option 4 (Data Class) on the ISMF PRIMARY OPTION MENU panel to
display the DATA CLASS APPLICATION SELECTION panel.

2. On that panel, specify the SCDS name and the name of the data class you
are about to define.

3. Choose Option 3 (Define) on the panel to display the DATA CLASS DEFINE
panel.
Have all fields blank on page 1 of 3 and use defaults on page 3 of 3. Go to page

2 of 3 and add definitions, as shown in Figure 71.

. —

Panel Utilities Scroll Help

DATA CLASS DEFINE Page 2 of 3
Command ===>

SCDS Name . . : SMS.SCDS
Data Class Name: DCTAPLR
To DEFINE Data Class, Specify:

Retpd or Expdt . . . . .. (0 to 9999, YYYY/MM/DD or blank)
Volume Count . . . . . .. 1 (1 to 59 or blank)
Add' 1 Volume Amount . . . (P=Primary, S=Secondary or blank)
Imbed . . . . . . . . . .. (Y, N or blank)
Replicate . . . . . . . .. (Y, N or blank)
CIsize Data . . . . . . .. (1 to 32768 or blank)
% Freespace CI . . . . .. (0 to 100 or blank)
CA .. .. .. (0 to 100 or blank)
Shareoptions Xregion . . . (1 to 4 or blank)
Xsystem . . . (3, 4 or blank)
Compaction . . . . . . .. Y (Y, N, T, G or blank)
Media Interchange
Media Type . . . . . . . 2 (1, 2, 3, 4 or blank)
Recording Technology . . 36 (18, 36, 128 or blank)

Use ENTER to Perform Verification; Use UP/DOWN Command to View other Panels;
Use HELP Command for Help; Use END Command to Save and Exit; Cancel to Exit.

— —J

Figure 71. ISMF Panel: Data Class Define (Page 2 of 3)
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Specify the following information for the data class definition in the current
SCDs:

Retpd or Expdt - Specify how long the data sets in this data class remain valid
(see Figure 73 on page 150).

Volume Count - Specify the maximum number of cartridges you expect to use to
store a data set in this data class. Does not apply to tape (use
default).

Compaction - Specify whether or not data compaction should be used for data
sets assigned to this data class. Improved Data Recording Capability
(IDRC) uses a hinary arithmetic compression algorithm and is used
with 3490 MEDIA1 and MEDIA2 cartridges. A modified and more
efficient Ziv-Lempel algorithm (IBMLZ1) is used with 3590 MEDIA3 and
MEDIA4 cartridges. We recommend always setting the compaction to
Y, even when you use a VTS. The compaction attribute overrides the
system default, located in PARMLIB member DEVSUPxx, but is
overridden by JCL specification TRTCH. The valid data class values
for the compaction attribute are Y, N, or blank.

Media Type - Specify the tape cartridge type used for data sets associated with
this data class. If this field is not specified (is blank), the library that
has the most SCRATCH cartridges is selected, then a media type in a
drive that has an active ICL is selected. This field is optional.
However, we recommend that you specify MEDIA3/MEDIA4 or MEDIA2
for large tape data sets and use MEDIAL for smaller files if you have
mixed types of hardware. If you use a VTS, you must verify the type
of logical volumes you have defined on the library manager and
select MEDIA accordingly. See 8.1.5, “MEDIA Considerations” on
page 284 for data migration considerations.

Recording Technology - Specify the number of tracks on tape cartridges used
for data sets associated with this data class. This field is optional
unless MEDIA TYPE is specified. MEDIA2 is recorded only in 36-track
mode, and MEDIA3/MEDIA4 in 128-track mode. Table 3 on page 27
shows media and recording technology compatibility.

Note: Remember that the data class ACS routine is driven for both
system-managed and non-system-managed data sets.

5.1.10 Define Storage Classes
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A data set is system-managed only when a storage class is assigned to it. For
tape data sets, specialized performance and availability services are not
required (see Figure 72 on page 149).

IBM Magstar 3494 Tape Library Guide



Panel Utilities Scroll Help

STORAGE CLASS DEFINE Page 1 of 2
Command ===>

SCDS Name . . . . . : SMS.SCDS

Storage Class Name : SCTAPLCL

To DEFINE Storage Class, Specify:
Description ==>

==>

Performance Objectives

Direct Millisecond Response . . . . (1 to 999 or blank)
Direct Bias . . . . « . « v . . . . (R, W or blank)
Sequential Millisecond Response . . (1 to 999 or blank)
Sequential Bias . . . . . . . . .. (R, W or blank)
Initial Access Response Seconds . . (0 to 9999 or blank)
Sustained Data Rate (Mb/sec) . . . (0 to 999 or blank)

Availability . . . . . . . . . . .. N (C, P, SorN)

Accessibility . . . . . . . . ... N (C, P, SorN)
Backup . . . . . . .. ... .. (Y, N or Blank)
Versioning . . . . . . . .. ... (Y, N or Blank)

Use ENTER to Perform Verification; Use DOWN Command to View next Page;
Use HELP Command for Help; Use END Command to Save and Exit; CANCEL to Exit.

— —J

Figure 72. ISMF Panel: Storage Class Define (Page 1 of 2)

You can define the storage class with defaults, because none of the attributes
applies to system-managed tape. The one and only purpose of STORCLAS is to
drive the ACS routines and assign a STORGROUP with connected tape libraries
to the data set being allocated.

If you do not want a data set to be system-managed, such as a data set that
belongs to a job with special requirements, you can assign a null ("') storage
class by ACS routine filtering.

If you have a VTS subsystem installed and use native 3490 drives within the
library, we recommend using the STORCLAS as a means of distinguishing
between native and emulated drives. The STORCLAS would then allow you to
influence allocation by using simple ACS routines. Should you want to migrate a
given subset of tape data to VTS, you only have to define another STORGROUP
for the respective STORCLAS.

5.1.11 Define Management Classes

As no management class attributes are available for tape cartridges, defining
management classes is optional and not recommended.

1. Choose Option 3 (Management Class) on the ISMF PRIMARY OPTION MENU
panel to display the MANAGEMENT CLASS APPLICATION SELECTION panel.

2. On that panel, specify the Management Class Name.

3. Choose Option 3 (DEFINE) on the panel to display the MANAGEMENT CLASS
DEFINE panel shown in Figure 73 on page 150.
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Panel Utilities Scroll Help

MANAGEMENT CLASS DEFINE Page 1 of 5
Command ===>

SCDS Name . . . . . . : SMS.SCDS
Management Class Name : MCTAPE

To DEFINE Management Class, Specify:

Description ==>
==>

Expiration Attributes

Expire after Days Non-usage . . NOLIMIT (1 to 9999 or NOLIMIT)
Expire after Date/Days . . . . . NOLIMIT (0 to 9999, yyyy/mm/dd or
NOLIMIT)
Retention Limit . . . . . . . . . NOLIMIT (0 to 9999 or NOLIMIT)

Use ENTER to Perform Verification; Use DOWN Command to View next Panel;
Use HELP Command for Help; Use END Command to Save and Exit; CANCEL to Exit.

— —J

Figure 73. ISMF Panel: Management Class Define (Page 1 of 5)

The SCDS Name and Management Class Name are output fields that you
specified in the MANAGEMENT CLASS APPLICATION SELECTION panel.

Expiration Attributes - The attributes are required values that indicate when a
data set becomes eligible for expiration. They have no impact on
tape data.

Retention Limit — This is a required value that limits the use of retention period
(RETPD) and expiration date (EXPDT) values. RETPD and EXPDT are:

Explicitly specified in JCL
Derived from data class definitions

If the value of a user-specified RETPD or EXPDT is within the
Retention Limit value, it is saved for the data set. If values specified
by end users or the Expiration Attributes values exceed the Retention
Limit value, the Retention Limit is saved. If the Retention Limit is O,
any user-specified or data class values are ignored, and the
Expiration Attributes of the management class are used.

We recommend using the tape management system to control the retention
policy and assigning no management class, or assigning a management class
Retention Limit of NOLIMIT.

Note: If you are using DFSMSrmm, you can use the management class name to
select vital record specifications (VRSs) for the cartridge.
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5.1.12 Defining Storage Groups
The storage group type TAPE is provided to classify tape cartridges in DFSMS.
A tape storage group consists of tape libraries and the tape cartridges
associated with them. A tape storage group can contain one to eight tape
libraries specified by their library name, and one tape library can contain more
than one tape storage group. Figure 74 shows these possibilities.

Library 1 Library 2 Library 3 Library 4

Figure 74. Relationship between Libraries and Storage Groups

1. Choose Option 6 (Storage Group) on the ISMF PRIMARY OPTION MENU to
display the STORAGE GROUP APPLICATION SELECTION menu, as shown in
Figure 75.

Panel Utilities Help

STORAGE GROUP APPLICATION SELECTION
Command ===>

To perform Storage Group Operations, Specify:

CDS Name . . . . . .. ' SMS.SCDS'
(1 to 44 character data set name or 'Active' )
Storage Group Name . . SGTAPLCL (For Storage Group List, fully or
partially specified or * for all)
Storage Group Type . . TAPE (vio, POOL, DUMMY, OBJECT, OBJECT

BACKUP, or TAPE)

Select one of the following options
1 1. List Generate a Tist of Storage Groups
2. Define - Define a Storage Group
3. Alter - Alter a Storage Group
4, Volume - Display, Define, Alter or Delete Volume Information

If List Option is chosen,
Enter "/" to select option Respecify View Criteria
Respecify Sort Criteria
Use ENTER to Perform Selection;
Use HELP Command for Help; Use END Command to Exit.

Figure 75. ISMF Panel: Storage Group Application Selection

2. On that panel, specify the Storage Group Name and a Storage Group Type
(TAPE in our case).
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3. Choose Option 2 (Define) to display the TAPE STORAGE GROUP DEFINE
panel, as shown in Figure 76 on page 152.

Storage Group Name : SGTAPLCL

To DEFINE Storage Group, Specify:

==>

Library Names
===> |IBLCL

===>

Use ENTER to Perform Verification and

===>

===> ===> ===>

===> DEFINE SMS Storage Group Status .

Description ==> My local tape library

(1 to 8 characters each):

Selection;

(Y or N)

Panel Utilities Help
TAPE STORAGE GROUP DEFINE
Command ===>
SCDS Name . . . . . : SMS.SCDS

Use HELP Command for Help; Use END Command to Save and Exit; CANCEL to Exit.

—

Figure 76. ISMF Panel: Tape Storage Group Define

Figure 77 shows the panel that results from specifying Y for the DEFINE SMS

Storage Group Status field in Figure 76.

—

Panel Utilities Scroll Help

Command ===>

SCDS Name . . . . : SMS.SCDS
Storage Group Name : SGTAPE
Storage Group Type : TAPE

To DEFINE Storage Group System/
Sys Group Status, Specify:

System/Sys SMS SG System/Sys
Group Name Status Group Name
MVS1 ===> ENABLE MVS2
*SYSPLX1 ===> NOTCON

===>

===>

===>

===>

===>

===>

SMS SG
Status

===>

SMS STORAGE GROUP STATUS DEFINE

( Possible SMS SG

Status for each:

- Pool SG Type
NOTCON, ENABLE
DISALL, DISNEW
QUIALL, QUINEW

- Tape SG Type
NOTCON, ENABLE,
DISALL, DISNEW )

* SYS GROUP = sysplex
minus Systems in the
Sysplex explicitly
defined in the SCDS

Use ENTER to Perform Verification; Use DOWN Command to View next Panel;
Use HELP Command for Help; Use END Command to Save and Exit; CANCEL to Exit.

—

Figure 77. ISMF Panel: SMS Storage Group Status Define
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Description - This is a 120-byte field that allows you to enter a description of the
tape storage group you are creating. There are no restrictions on its
content.

Library Names - Use this field to specify the name of the tape library or libraries
to which the cartridges will be assigned. A value must appear in this
field to generate a new list. An * or the last used value is displayed
for this field.

DEFINE SMS Storage Group Status - Use this field to indicate that the SMS
Storage Group Status Define panel is to be displayed after the Enter
key is pressed. Up to 32 systems can be enabled to the storage
group; additional systems are on page 2 of 2.

System/Sys Group Name - The column lists the names of systems known to
SMS through the base configuration definition.

SMS SG STATUS - Use this field to define or alter the relationship between the
storage group and each system in the same SMSplex. Normally, you
should specify ENABLE for all systems that are going to use the IBM
3494. A storage group can share up to 32 systems, and each system
must be physically connected to the storage devices in its group. To
change the status of a system, type one of the values described.

Note: When a PRIVATE cartridge is entered into the library, and the cartridge
entry exit (CBRUXENT) does not supply a storage group name, OAM sets
the storage group name to blank. The blank storage group name is
enabled on all systems within the SMSplex.

For considerations on sharing and partitioning tape storage groups
among systems in an SMSplex, see the Guide to Sharing and Partitioning
IBM Tape Library Dataservers.

Care must be taken when multiple libraries are to be connected to the same
storage group. The algorithm used to select a library and drive takes into
account the following information at time of allocation:

1. Alist of tape device pools is built for all tape libraries belonging to the
storage group.

A device pool is a collection of tape drives attached to one controller that is
part of a system-managed tape library.

2. Based on SMS DATACLAS attributes for MEDIA for this allocation, drives that
cannot satisfy the request are removed from the list.

3. The preferred tape device pools belong to tape libraries that are above their
scratch volume threshold.

4. Drives with an active cartridge loader of the appropriate media type get a
high priority.

5. The ordered list of tape device pools is used to select the tape drive, thus
randomizing the library selection.
Not considered in the allocation process are:

Number of available drives inside the library, as long as there are enough
drives to satisfy the total number of concurrent allocation requests

Number of available scratch cartridges, as long as the library is above the
defined threshold
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Busy condition of control unit or accessor

Busy condition of VTS subsystem or its components

5.1.13 Write ACS Routines

To direct new tape allocations to an IBM 3494 tape library, you have to update
your ACS routines. For system-managed DASD, new data sets that have a
storage class assigned are allocated to system-managed devices.

Refer to DFSMS/MVS Implementing System-Managed Storage for more
information about implementation and activation of SMS. We cover only those
steps necessary to implement system-managed tape.

You can use ACS routines to direct a new data set to a storage group according
to the ACS variables and SMS constructs you have created. An active
configuration must have only one set of ACS routines. To update ACS routines,
choose Option 7, Automatic Class Selection, from the ISMF PRIMARY OPTION
MENU panel. The ACS APPLICATION SELECTION panel appears; select Option
1, Edit, on the panel and press Enter to update ACS the routines.

In Table 21 through Table 24, we present sample attributes for data classes,
storage groups, management classes, and storage classes used in the ACS
routine examples in the next section.

Table 21. Sample Data Class Attributes

Data Class Name DCTAPEX DCTAPSM DCTAPLR DCTAPMG
COMPACTION NO YES YES YES
MEDIA TYPE 1 1 2 3

REC. TECHNOLOGY 36 36 36 128

Table 22. Sample Storage Group Attributes

Storage Group Name SGTAPLCL SGTAPRMT
Library Name LIBLCL LIBRMT
Accessible systems MVS1,MVS2 MVS1,MVS2

Table 23. Sample Management Class Attributes

Management Class Name MCTAPE

RETENTION LIMIT NOLIMIT

Table 24. Sample Storage Class Attributes

Storage Class Name SCTAPLCL/SCTAPRMT
AVAILABILITY NOPREF
ACCESSIBILITY NOPREF
GUARANTEED SPACE NO

GUARANTEED SYNCHRONOUS WRITE NO

For the ACS routines, we made the following assumptions:

3490E and 3590 subsystems are configured in an IBM 3494.
MEDIALl, MEDIA2, MEDIA3, 36-track and 128-track read/write are possible.
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Tape mount management (TMM) methodology is not included.
DASD DFSMS is not described.
The libraries contain DFSMShsm-owned data.

5.1.13.1 Data Class ACS Routine

The data class ACS routine (Figure 78) is driven for both system-managed and

non-system-managed data sets. NON-IDRC should be specified on data sets

used by applications that invoke the READ BACKWARDS commands or data sets

that are shipped to facilities that do not have IDRC-capable drives. Refer to

8.1.5, “MEDIA Considerations” on page 284 for more information about this topic.

PROC DATACLAS

/ /
/* DEFINE TAPE DATA SETS FILTERING CATEGORY */
/ /

FILTLIST CSTTAPE INCLUDE('3490',348%,'3590','CART',' LIBLCL")
FILTLIST LARGE_TAPE INCLUDE(GSNATE.*.DBSAV*,
**.*TAG*.**’
ADA%. SAVE.**)
FILTLIST VITALREC INCLUDE(**.LEGAL.**)
FILTLIST EXCHANGE INCLUDE(PORTABLE.**,CITI*.** SWISSBNK.CORP.**)

FILTLIST HSM INCLUDE (*.HMIGTAPE.DATASET,
* . BACKTAPE.DATASET)

FILTLIST HSMCOPY INCLUDE(*.COPY.HMIGTAPE.DATASET,
*_COPY.BACKTAPE . DATASET)

FILTLIST DUMPATL INCLUDE(*.DMP.*.V*.D*.T*)
EXCLUDE (*.DMP.OUTLIB.V*.D*.T*)

FILTLIST PGMATL INCLUDE(" ADRDSSU', I%%GENER)
FILTLIST ABARS INCLUDE(outputdatasetprefix.%.C%%V%%%%)
FILTLIST TAPEDC INCLUDE(DCTAP*)

FILTLIST TAPESC INCLUDE(SCTAP%%%)

/ /
/* SELECT DATA CLASS FOR DATA SET GOOD FOR ATL */
/ /
SELECT
WHEN (&DATACLAS = &TAPEDC &R &UNIT = &CSTTAPE)
DO

SET &DATACLAS = &DATACLAS /* Allow users to specify */

Figure 78 (Part 1 of 2). Sample Data Class ACS Routine
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EXIT /* data class for tape */

END
WHEN (&UNIT = ' LIBLCL')
DO
SET &DATACLAS = DCTAPLR /* Allow users to specify */

/* unit for atls */
WRITE 'DC: DEFAULT DC ASSIGNED DUE TO ATL UNIT SPECIFICATION
EXIT
END

WHEN (8UNIT = &CSTTAPE)
DO
SELECT
WHEN (&DSN = &LARGE_TAPE | &DSN = DFSMShsm | &DSN = &HSMCOPY)
DO
SET &DATACLAS = ' DCTAPLR'
EXIT
END
WHEN ( &DSN = &DUMPATL | &DSN = &ABARS)
DO
SET &DATACLAS = ' DCTAPSM
EXIT
END

WHEN ( &PGM = &PGMATL )
DO
SET &DATACLAS = ' DCTAPLR' /* Route */
EXIT /* specified pgms */
END /* to atl */

WHEN (&DSN = &EXCHANGE )
DO
SET &DATACLAS = ' DCTAPEX
EXIT
END
END
END

/ /

OTHERWISE
DO
SET &DATACLAS ="'
EXIT
END
END
END

Figure 78 (Part 2 of 2). Sample Data Class ACS Routine
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5.1.13.2 Storage Class ACS Routine

If you do not want data sets to be system-managed, you can assign a null ('")
storage class to them by ACS routine filtering. Because the disposition
processing for tape data sets is not changed with system-managed tape, the

DISP parameter affects the entry point to the ACS routines. Figure 79 shows a
sample storage class routine.
PROC STORCLAS
/ /
/* DEFINE TAPE DATA SETS FILTERING CATEGORY */
/ /
/*ALL FILTERLISTS COPIED FROM DATACLAS ROUTINE TO  */
/*ENSURE CONSISTENCY */
FILTLIST CSTTAPE INCLUDE('3490',348%,'3590','CART'," LIBLCL')
FILTLIST LARGE_TAPE INCLUDE(GSNATE.*.DBSAV*,
**.*TAG*.**’
10000.**.SARTAPE.T*)
FILTLIST VITALREC INCLUDE(**.LEGAL.**)
FILTLIST EXCHANGE INCLUDE(PORTABLE.**,CITI*.** SWISSBNK.CORP.**)
FILTLIST HSM INCLUDE (*.HMIGTAPE.DATASET,
* BACKTAPE.DATASET)
FILTLIST HSMCOPY INCLUDE(*.COPY.HMIGTAPE.DATASET,
*_,COPY.BACKTAPE.DATASET)
FILTLIST DUMPATL INCLUDE(*.DMP.*.V*.D*.T*)
EXCLUDE (*.DMP.OUTLIB.V*.D*.T*)
FILTLIST PGMATL INCLUDE(' ADRDSSU', I%%GENER)
FILTLIST ABARS INCLUDE (outputdatasetprefix.%.C%%V%%%%)
FILTLIST TAPEDC INCLUDE(DCTAP*)
FILTLIST TAPESC INCLUDE(SCTAP%%%)
/ /
/* SELECT STORAGE CLASS FOR DATA SET GOOD FOR 3494 */
/ /
SELECT
WHEN (&DSN = &HSMCOPY | &DSN = &DUMPATL) DO
Figure 79 (Part 1 of 2). Sample Storage Class ACS Routine
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SET &STORCLAS = ' SCTAPRMT'

EXIT
END
WHEN (&DSN = DFSMShsm )
DO
SET &STORCLAS = " SCTAPLCL'
EXIT
END
WHEN (&DATACLAS = DCTAP* )
DO
SET &STORCLAS = " SCTAPLCL'
EXIT
END
/ /
/* ABARS OUTSIDE Tape Library */
/ /
WHEN (&DSN = &ABARS)
DO
SET &STORCLAS ="'
EXIT
END
/ /
/* WE DO NOT INTEND MANAGE ANYTHING ELSE */
/ /
OTHERWISE
DO
SET &STORCLAS ="'
EXIT
END
END /* END OF DATA SET SELECTION */
END /* END OF STORAGE CLASS PROC FOR DATA SET */

Figure 79 (Part 2 of 2). Sample Storage Class ACS Routine

5.1.13.3 Management Class ACS Routine

The management class ACS routine (see Figure 80 on page 159) has very
limited function. Its intent is solely to assign a MGMTCLAS to each tape
allocated under system-managed tape. For detailed coverage of how
MGMTCLAS works with system-managed tape, see Figure 73 on page 150.
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PROC MGMTCLAS

/ /
/* DEFINE TAPE DATA SETS FILTERING CATEGORY */
/ /
/ /
/* SELECT MGMT CLASS FOR DATA SET GOOD FOR 3494 */

/ /
SELECT

WHEN (&DATACLAS = DCTAP* ) DO
SET &MGMTCLAS = ' MCTAPE'

EXIT
END
/ /
/* WE DO NOT INTEND MANAGE ANYTHING ELSE */
/ /
OTHERWISE
DO
SET &MGMTCLAS = "'
EXIT
END
END /* END OF DATA SET SELECTION */
END /* END OF MGMT CLASS PROC FOR TAPE DATA SET */

Figure 80. Sample Management Class ACS Routine

5.1.13.4 Storage Group ACS Routine

The storage group ACS routine (see Figure 81 on page 160) determines the tape
cartridge group and the library name group for a data set. If the user requests
0S/390 to catalog the data set, unlike DASD, the data set is cataloged at
disposition time, rather than at allocation time.
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PROC STORGRP

/ /
/* DEFINE TAPE DATA SETS FILTERING CATEGORY */
/ /
/* Since all filtering is done in the SC routine, no */
/* additional code is needed */
/ /
/* DETERMINE STORAGE GROUP FOR DATA SET GOOD FOR ATL */
/ /
SELECT
WHEN (&STORCLAS = ' SCTAPLCL')
DO
SET &STORGRP = ' SGTAPLCL'
EXIT
END

WHEN (&STORCLAS = ' SCTAPRMT")

DO
SET &STORGRP = " SGTAPRMT'
EXIT
END
END /* END OF DATA SET SELECTION */
END /* END SG PROC */

Figure 81. Sample Storage Group ACS Routine

5.1.14 Translate and Validate ACS Routines

After updating the ACS routines, you translate them into executable form. A
successful translation places the ACS routine object in the SCDS you specified.

After translation has been successfully completed and syntax checking has been
performed, you validate your routines against the constructs and libraries
defined. You can validate an entire SCDS or a specific set of constructs within
an SCDS, by selecting Option 3 from the ACS APPLICATION SELECTION panel.
In the SCDS Name field, specify the name of your SCDS. Enter an asterisk in the
ACS Routine Type field to indicate that you want to validate the entire SCDS.
The validation process reports any logical errors and, if not successful, prevents
the configuration from being activated.

5.1.15 Test ACS Routines

160

You can write and execute test cases, using Option 4 in ACS APPLICATION
SELECTION panel. The input test cases are saved in a partitioned data set. You
can edit its contents directly without going through the panels. Just add the
variables as you use them in the ACS routines. An example is provided in
Figure 82 on page 161.
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We recommend that you prepare a set of test cases for all applications that are
system managed on either DASD or tape. Using this kit of test cases, you can
verify the logic of your ACS routines after introducing changes and updates. In
this way errors can be detected before you activate a new configuration and run
into any trouble that might affect your production environment. Refer to 8.1.2,
“Testing ACS Logic with NaviQuest” on page 275 for additional information
about testing ACS routines.

DESCRIPTION1:

TESTCASE FOR HSM DATA
DSN: HSM.HMIGTAPE.DATASET
ACSENVIR: ALLOC

PGM: ARCCTL

UNIT: 3490

LABEL: SL

FILENUM: 1

Figure 82. ACS Test Sample Member

The result of checking the specified input against the SCDS you are about to test
looks somewhat like the ACS TESTING RESULTS panel shown in Figure 83:

(. ™

ACS TESTING RESULTS

CDS NAME : SMS.SCDSO
ACS ROUTINE TYPES: DC SC MC SG
ACS TEST LIBRARY : SMS.TESTCASES.DATA

ACS TEST
MEMBER EXIT CODE  RESULTS
NONLIB1 0 DC = NULL VALUE ASSIGNED

MSG : ANY-MESSAGE-YOU-WRITE-IN-THE-ACS-ROUTINES
0 SC = NULL VALUE ASSIGNED
NOTE: MC AND SG NOT EXECUTED WHEN ACS READ/WRITE VARIABLE STORCLAS = '’

TAPE1 0 DC = DCTAPLR
0 SC = SCTAPLCL
0 MC = MCTAPE
0 SG = SGTAPLCL
TAPE2 0 DC = DCTAPSM
0 SC = SCTAPRMT
0 MC = MCTAPE
0 SG = SGTAPRMT

— —J

Figure 83. ISMF Panel: ACS Testing Results

5.1.16 Activate SMS Configuration and Start OAM

You must activate the SMS configuration before you can start to use your IBM
3494 tape library. Activating an SCDS validates its contents and copies the
contents into the ACDS specified in IGDSMSxx. If the SCDS is not valid,
activation fails.

Note: If you are activating another SCDS or reactivating the current SCDS while
OAM is running, OAM will restart. During this reinitialization, all IBM 3494
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tape libraries are set either offline or online according to the attributes
defined in the active SCDS.

5.1.17 Inventory and Insert Processing

During initial installation, you must start an inventory operation from the library
manager console to have all of the cartridge storage cells inspected and all
existing volume labels and locations stored in the library manager database.
This is part of the initial installation process. If you later insert volumes into the
IBM 3494 tape library, they are inventoried.

During inventory processing, all volumes are placed in the library manager
INSERT category (FF00). OAM requests information about volumes in the
INSERT category as soon as the IBM 3494 tape library comes online for the first
time. Regular insert processing then takes place. If the TCDB does not contain
a volume record for a volume processed, the volume record is created according
to information from:

DFSMSrmm, provided through the CBRUXENT installation wide exit
The library manager for the media type
The default data class specified in the ISMF library definition.

Refer to 9.7, “Library Inventory” on page 297 for operational considerations
regarding inventory.

Note: Before you vary the IBM 3494 tape library online, make sure the tape
management system is active and the tape management system control
data set is loaded with all tapes in your tape library, because the TCDB is
updated with information (such as SCRATCH or PRIVATE) from your tape
management system control data set through CBRUXENT.

5.1.18 Tape Management System Considerations

The tasks to be performed to integrate the IBM 3494 tape library vary according
to the tape management system you are going to use. If you are using a vendor
tape management system, the primary source of information about how to set up
the tape management system software should be provided by the vendor’'s
support organization. Ask for the support available for the IBM 3494 tape
libraries and the software level needed for that support. Most vendors have this
information available.

DFSMSrmm is the tape management component of DFSMS/MVS. It is optional
and is enabled in the IGDDFPKG member of PARMLIB.

You will find some hints on DFSMSrmm and the 3494 in 7.2, “DFSMSrmm
Customization” on page 225

For detailed information refer to the DFSMS/MVS DFSMSrmm Implementation
and Customization Guide and the DFSMS/MVS DFSMSrmm Guide and Reference.

5.1.19 JES3 Support for System Managed Tape

162

In this section we describe JES3 IBM 3494 tape library support with DFSMS/MVS.
The primary purpose of this support is to maintain JES3 resource allocation and
sharing for tape allocations. For detailed information, see the 0OS/390 JES3
Initialization and Tuning Reference.
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DFSMS/MVS has support that provides JES3 allocation with the appropriate
information to select an IBM 3494 tape library device. This is done by
referencing device strings with a common name among systems within a JES3
complex.

The following setups are required in the JESS3 initialization deck:
1. Define all devices in the IBM 3494 tape libraries through DEVICE statements.
2. Set JES3 device names through the SETNAME statement.

3. Define which device names are subsets of other device names through the
HWSNAME statement.

JES3 device, volume, and data set allocation are still supported for the IBM 3494
tape library allocations. However, volume verification is deferred until job
execution. JESS3 selects devices in the IBM 3494 tape library when a data set is
system-managed.

All IBM 3494 tape library units can be shared between processors in a JES3
complex and must be shared among systems within the same SMSplex. Tape
drives in the IBM 3494 tape library cannot be used by JES3 dynamic support
programs (DSPs).

The device pools or tape subsystems are used internally much like an esoteric
device group but have no meaning to end users. The device pool characteristics
are:

A string of tape drives is attached to a single 3490 control unit.
All devices have the same device type, either 3490 or 3490E.

Up to four device pools can be contained in an IBM Automated Tape Library
Dataserver.

The device pool is used to assign UNITNAMEs on the IBM 3494 tape library for
JES3 allocation.

5.1.19.1 Library Device Groups

Library device groups (LDGSs) isolate the IBM 3494 tape library drives from other
tape drives in the complex and allow JES3 main device scheduler (MDS)
allocation to select an appropriate set of library-resident tape drives.

The DFSMS/MVS JESS3 support requires that LDGs be defined to JES3 for
SETNAME groups and HWSNAME names in the JES3 initialization statements.
Before the devices are defined within a library to JES3, they must be properly
defined to OS/390 through the HCD. Unlike a JES2 environment, a JES3
operating environment requires the specification of esoteric unit names for the
devices within a library. These unit names are used in the required JES3
initialization statements. The device pool name list is used to select the LDG
name.

The rules for defining the LDG names are:

1. All library drives within a complex use the same library name. This
complexwide library name must be LDGW3495.

Note: This name will always be LDGW3495, regardless of whether you have
installed an IBM 3494, an IBM 3495, or both.
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2. All tape drives within each library use the same name. It is a library-specific
name that consists of LDG plus the five-digit IBM 3494 tape library hardware
library ID. See 5.1.7, “Define the Library” on page 142, to see where to find
the library ID.

Note: The library ID is very important. It is required for the definition of
JES3 UNITNAMEs and for the SETNAME and HWSNAME statements.
An example of a real library ID is F4006.

3. All library drives of a specific device type within a complex use the same
device name. This complexwide device-type name must be composed of the
LDG prefix followed by either 3490, 3490E, or 3591.

4. All library drives of a specific device type within each library use the same
name. The library-specific device type name must be composed of the LDE
prefix followed by the library ID number for 3490E drives in a library, the LDD
prefix followed by the library ID number for 3490 base drives in a library, or
the LDB prefix followed by the library ID number for 3590 drives in a library.

5.1.19.2 JESS3 Support Requirements

The following steps are required in the JES3 initialization stream:

1. Define all devices in the libraries through DEVICE statements. All IBM 3494
tape library tape drives within a complex should be either JES3 managed or
non-JES3 managed. Do not mix managed and nonmanaged devices because
mixing may prevent the nonmanaged devices from being used for new data
set allocations and reduce device eligibility for existing data sets. Allocation
failures or delays in job setup result.

2. Define HWSNAME and SETNAME statements. These statements require the
special UNITNAME definitions for the IBM 3494 tape library. During
converter/interpreter (C/l) processing for a job, the LDG names are passed
to JES3 by DFSMS/MVS for use by MDS in selecting library tape drives for
the job.

Neither JES3 nor DFSMS/MVS verifies that a complete and accurate set of
initialization statements is defined to the system. Incomplete or inaccurate IBM
3494 tape library definitions may result in jobs failing to be allocated.

Existing tape JCL does not require changes. For IBM 3494 tape library data sets,
any “UNIT=" specified in the JCL is ignored. Because only DFSMS/MVS
determines eligible LDG names at converter time, LDG names should not be
used in JCL. Specifying an LDG name in JCL results in an allocation failure for
nonlibrary data sets.

5.1.19.3 Configuration Example

Figure 84 on page 165 shows a JESS3 triplex with two 3494 tape libraries
attached to it. Library 1 has a library ID of F4006 and 3490E tape drives only.
Library 2 has a library ID of F4001 and 3490 and 3490E tape drives.
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Library 1 (library ID: F4006) Library 2 (library ID: F4001)

EE\EE|EE BB E|EH|EE EE EE\EE|EE B EE(EE|SE EE
EH EEIEE £ EE|EEIEHIEE £ E[ENIEEIE EE EEIEE EE
(230-23F)  (240-24F) (330-33F)  (340-34F)

Figure 84. 3495 JES3 Configuration Example

5.1.19.4 0OS/390 UNITNAMESs for JES3 Configuration

0S/390 UNITNAMESs are required for all IBM 3494 tape library LDGs. As
discussed in 5.1.19.1, “Library Device Groups” on page 163, the rules for
possible LDG names for the configuration example are:

The complexwide name, LDGW3495, includes all devices in all libraries.

The library-specific names, LDGF4006 and LDGF4001, include devices in their
respective libraries.

The complexwide device type names, LDG3490 and LDG3490E, include all
devices of the same type in all libraries.

The library-specific device type names, LDDF4001, LDEF4001, and LDEF4006,

include all devices of the same type within their respective libraries.

Table 25 on page 165 shows the OS/390 UNITNAMEs and the address ranges in
the configuration example for each name.

Table 25. 0S/390 UNITNAMEs and Device Address Ranges
UNITNAME Device Address Range

LDGW3495 230-23F, 240-24F, 330-33F, 340-34F
LDGF4006 230-23F, 240-24F

LDGF4001 330-33F, 340-34F

LDG3490 330-33F

LDG3490E 230-23F, 240-24F, 340-34F
LDDF4001 330-33F

LDEF4001 340-34F

LDEF4006 230-23F, 240-24F

5.1.19.5 Define I/O Devices for IBM 3494 Tape Libraries

Use the DEVICE format to define a device so that JES3 can use it. A device
statement must be defined for each string of IBM 3494 tape library drives in the
complex. In the example in Figure 85 on page 166, all devices available in the
two libraries must be defined to JESS3.
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*/ Devices 230 to 23F --- and --- 240 t0 24F ....iiiiiiiiiinnnn. /*

DEVICE,XTYPE=(LB13490E,CA) ,XUNIT=(230,MVS1,S3,0FF,230,MVS2,S3,0FF,230,MVS3,S3,0FF)
v v
DEVICE,XTYPE=(LB13490E,CA) ,XUNIT=(24F ,MVS1,S3,0FF,24F,MVS2,S3,0FF,24F,MVS3,S3,0FF)

*/ Devices 330 0 33F ittt it e, /*
DEVICE,XTYPE=(LB23490,CA) ,XUNIT=(330,MVS1,S3,0FF,330,MVS2,S3,0FF,330,MVS3,S3,0FF)
¢ v
DEVICE,XTYPE=(LB23490,CA) ,XUNIT=(33F,MVS1,S3,0FF,33F,MVS2,S3,0FF,33F,MVS3,S3,0FF)
¥/ Devices 340 0 34F tiiiiiiiiiiiiii ittt ittt ittt /*
DEVICE,XTYPE=(LB23490E,CA) ,XUNIT=(340,MVS1,S3,0FF,340,MvVS2,S3,0FF,340,MVS3,S3,0FF)

v v
DEVICE,XTYPE=(LB23490E,CA) ,XUNIT=(34F,MVS1,S3,0FF,34F,MVS2,S3,0FF,34F,MVS3,S3,0FF)

Figure 85. DEVICE Statement Sample

Note: IBM 3494 tape library tape drives cannot be used as support units by JES3
DSPs. Therefore, do not specify DTYPE, JUNIT, and JNAME parameters
on the DEVICE statements. No check is made during initialization to
prevent IBM 3494 tape library drives from being defined as support units,
and no check is made to prevent the drives from being allocated to a DSP
if they are defined. Any attempt to call a tape DSP by requesting an IBM
3494 tape library fails because the DSP is unable to allocate an IBM 3494
tape library drive.

5.1.19.6 Set JES3 Device Names

Use the SETNAME format to specify relationships between user-specified names
and device-type names associated with MDS-managed devices. A SETNAME
statement must be defined for each XTYPE in device statements. The rules for
LDG SETNAME statements (see Figure 86) are:

The complexwide library name must be included in all statements.

A library-specific name must be included for XTYPEs within the referenced
library.

The complex device type name must be included for all XTYPEs of the
corresponding device type in the complex.

A library-specific device type name must be included for the XTYPE
associated with the devices within the library.

SETNAME, XTYPE=LIB3490E,
NAMES=(LDGW3495, LDGF4006, LDG3490E , LDEF4006)

l l l l
Complex Library Complex Library
Wide Specific Wide Specific
Library Library Device Device
Name Name Name Name

Figure 86. SETNAME Rules

Note: Do not specify esoteric and generic unit names such as 3480, 3480X,
3490, SYS3480R, and SYS348XR. Also, never use esoteric names
such as TAPE and CART.
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The SETNAME statements for devices in LIBRARY1 and LIBRARY2 are required
for proper allocation of units in the IBM 3494 tape library. Three XTYPEs are
required because of the two different device types in one of the two libraries.
XTYPE has to be a unique name that can be used to refer to the specific device
group. The definitions are shown in Figure 87.

SETNAME , XTYPE=(LB13490E,CA) ,NAMES=(LDGW3495, LDGF4006, LDG3490E, LDEF4006)
SETNAME, XTYPE=(LB23490,CA) ,NAMES=(LDGW3495, LDGF4001,LDG3490,LDDF4001)

SETNAME, XTYPE=(LB23490E, CA) ,NAMES=(LDGW3495,LDGF4001,LDG3490E, LDEF4001)

Figure 87. SETNAME Definition Sample

5.1.19.7 High Watermark Setup Names
Use the HWSNAME format (see Figure 88) to define which device names are
subsets of other device names,

HWSNAME, TYPE=(groupnam{,altnam}...)

Figure 88. HWSNAME Rules

where:
groupnam Specifies a device type valid for high watermark setup.

altnam Specifies a list of valid user-supplied or IBM-supplied device names.
These are alternate units to be used in device selection.

The rules for LDG HWSNAME statements are:

The complexwide library name, LDGW3495, must include all other LDG
names as alternates.

The library-specific name, LDGF4006, must include all LDG names for the

corresponding library as alternates. When all tape devices of a type within
the complex are within a single IBM 3494 tape library, the complex device
type name must also be included as an alternate name.

The complex device type name, LDG3490 or LDG3490E, must include all
library-specific device type names. When all devices of one type in the
complex are within a single IBM 3494 tape library, the complex device type
name is equivalent to that library name. In this case, the library name
should also be specified as an alternate.

The library-specific device type name, LDEF4001 or LDDF4001, must be
included. Alternate names can be specified as follows:

— When all drives within the IBM 3494 tape library have the same device
type, the library-specific device type name is equivalent to the library
name. In this case, the library-specific name should be specified as an
alternate.

- When these are the only drives of this type in the complex, the complex
device type name is equivalent to the library-specific device type name.

Make sure that all valid alternate names are specified.
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Figure 89 on page 168 shows a sample HWSNAME definition.

HWSNAME, TYPE=(LDGW3495, LDGF4006, LDGF4001, LDEF4006,LDEF4001,
LDDF4001,LDG3490, LDG3490E)

HWSNAME , TYPE=(LDGF4006, LDEF4006)
HWSNAME, TYPE=(LDGF4001,LDEF4001,LDDF4001,LDG3490)

HWSNAME, TYPE=(LDG3490,LDDF4001)
HWSNAME, TYPE=(LDG3490E, LDEF4006, LDEF4001, LDGF4006)

HWSNAME, TYPE=(LDEF4006, LDGF4006)
HWSNAME, TYPE= (LDEF4001)
HWSNAME , TYPE=(LDDF4001,LDG3490)

Figure 89. HWSNAME Definition Sample

LDG3490 is a valid alternate name for LDGF4001 and LDDF4001 because there
are no 3490s in the other library.

LDGF4006 is a valid alternate name for LDG3490E because all devices in the
library are the same type as LDG3490E.

Note: Referring to Table 25 on page 165, you can verify the HWSNAME
statements by using the address range of the groupnam and altnam. See if
the address range for the groupnam includes the address range of the
altnam.

5.1.19.8 3590 Definitions
If IBM Magstar 3590 tape subsystems are installed in an IBM Magstar 3494 tape
library, you must define the following esoteric names:

LDBsssss, which includes all IBM 3590 devices in the library with library 1D
SSSSS.

LDG3591, which includes all IBM 3590 devices in any library.
Note: The name 3590-1 and any nonlibrary esoteric unit name must not include

any library devices.

Figure 90 on page 169 shows the sample JES3 definitions for an IBM 3494 with
one string of four IBM 3590s. The library name in this example is F4006.
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SETNAME , XTYPE=LB135901, NAMES=(LDGW3495, LDGF4006, LDG3591, LDBF4006)

v v v v
Complex Library Complex Library
Wide Specific Wide Specific
Library Library Device Device
Name Name Name Name
DEVICE,XTYPE=(LB135901,TA),XUNIT=(500,SY1,TAP,QFF)
DEVICE,XTYPE=(LB135901,TA) ,XUNIT=(501,SY1,TAP,OFF)
DEVICE,XTYPE=(LB135901,TA),XUNIT=(502,SY1,TAP,QFF)
DEVICE,XTYPE=(LB135901,TA) ,XUNIT=(503,SY1,TAP,OFF)
HWSNAME, TYPE=(LDGW3495, LDGF4006,LDG3591, LDBF4006)
HWSNAME , TYPE=(LDGF4006,LDG3591, LDBF4006, LDGW3495)
HWSNAME, TYPE=(LDG3591, LDBF4006, LDGW3495, LDGF4006)
HWSNAME , TYPE=(LDBF4006 , LDGW3495, LDGF4006,LDG3591)

Figure 90. Sample JES3 Definitions for IBM 3590 with an IBM Magstar 3494 Tape Library

5.1.20 Processing Changes
Although no JCL changes are required, a few processing restrictions and
limitations are associated with using the IBM 3494 tape library in a JES3
environment:

JES3 spool access facility (SPAF) calls are not used.

Two calls, one from the prescan phase and the other from the locate
processing phase, are made to the new DFSMS/MVS support module, as
shown in Figure 91 on page 170.

The MDS processing phases, system select and system verify, are not made
for tape data sets.

The MDS verify phase is bypassed for IBM 3494 tape library mounts, and
mount processing is deferred until job execution.

Figure 91 on page 170 shows the JES3 processing phases for C/l and MDS. The
processing phases shown include the support for system-managed DASD data
sets.

The basic differences between IBM 3494 tape library deferred mounting and tape
mounts for nonlibrary drives are:

Mounts for nonlibrary drives by JES3 are only for the first use of a drive, and
mounts for the same unit are issued by OS/390 for the job. All mounts for
IBM 3494 tape library drives are issued by 0OS/390.

If all mounts within a job are deferred because there are no nonlibrary tape
mounts, that job is not included in the setup depth parameter (SDEPTH).

MDS mount messages are suppressed for the IBM 3494 tape library.
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JES3 C/1 VS DFSMS
MVS C/l T™ INTERP. ™ ACS
PRESCAN | ™ (A)
DFSMS
POSTSCAN -
CATALOG
LOCATE SMS
™ (A) CATALOG
— -
SERVICES
SMS
JES3 MDS __p{ VOLREF
SERVICES Y VY Y
FETCH JES3 SPOOL
SYSTEM ACCESS
sELECT | T FACILITY
(SPAF)
ALLOCATE o SMS SYSTEM
SELECT
VERIFY
SYSTEM
VERIFY | T
(A). Calls to the DFSMS/MVS JES3 support module: IFGOJES3

Figure 91. JES3 C/I and MDS Processing Phases

5.1.20.1 JES3/DFSMS Processing
DFSMS is called by the OS/390 interpreter to:

Update the scheduler work area (SWA) for DFSMS tape requests

Call ACS exits for construct defaults
DFSMS/MVS system-managed tape devices are not selected by using the UNIT
parameter in the JCL. For each DD request requiring an IBM 3494 tape library
unit, a list of device pool names is passed and from that list an LDG name is

assigned to the DD request. This results in an LDG name being passed to JES3
MDS for that request. Device pool names are never known externally.
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5.1.20.2 Selecting UNITNAMEs

For a DD request, the LDG selection is based on the following conditions:

When all devices in the complex are eligible to satisfy the request, the
complexwide LDGW3495 name is used.

When the list of names contains names of all devices of one device type in
the complex, the corresponding complex device type name, LDG3490E, must
be used.

When the list of names contains all subsystems in one IBM 3494 tape library,
the library-specific LDG name, LDGF4006, is used.

When the list contains only subsystems for a specific device type, within one
IBM 3494 tape library, the LDG device type library name, LDEF4001, is used.

Refer to Table 25 on page 165 for the results of the LDG selection.

5.1.20.3 New or Modified Data Sets

For new data sets, ACS directs the allocation by providing storage group,
storage class, and data class. When the storage group specified by ACS is
defined in the active DFSMS configuration as a tape storage group, the request
is allocated to an IBM 3494 tape library tape drive.

DFSMS managed DISP=MOD data sets are assumed to be new until locate
processing. If catalog locate determines that the data set is OLD by the volser
specified, then a new LDG name is determined based on the rules for old data
sets.

5.1.20.4 Old Data Sets

Old data set allocations are directed to a specific IBM 3494 tape library when the
volumes containing the data set are located within that IBM 3494 tape library.
For old data sets, the list is restricted to the IBM 3494 tape library that contains
the volumes.

5.1.20.5 DFSMS Catalog Processing

JES3 catalog processing determines all of the catalogs required by a job and
divides them into two categories: DFSMS-managed user catalogs, and
JES3-managed user catalogs.

DFSMS catalog services, a subsystem interface call to catalog locate processing,
is used for normal locate requests. DFSMS catalog services is invoked during
locate processing, and it invokes SVC 26 for all existing data sets when DFSMS
is active. Locates are required for all existing data sets to determine whether
they are DFSMS managed, even if VOL=SER= is present on the DD statement.
If the request is for an old data set, catalog services determines whether it is for
a library volume. For multivolume requests that are system-managed, a check is
made to determine whether all volumes are in the same library.

5.1.20.6 DFSMS VOLREF Processing

DFSMS VOLREF services are invoked during locate processing if VOL=REF= is
present on a DD statement for each data set that contains a volume reference to
a cataloged data set.

DFSMS VOLREF services determine whether the data set referenced by a
VOL=REF= parameter is DFSMS managed. Note that VOL=REF= now maps
to the same storage group for a DFSMS-managed data set, but not necessarily to
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the same volume. DFSMS VOLREF services also collect information about the
job’'s resource requirements.

The new support for the IBM 3494 tape library:
Identifies the DDs that are IBM 3494 tape library managed mountable entries
Obtains the associated device pool names list
Selects the LDG that best matches the names list
Provides the LDG name to JES3 for setup

Indicates to JES3 that the mount is deferred until execution

5.1.20.7 Fetch Messages

As IBM 3494 tape library cartridges are mounted and dismounted by the library
accessor, fetch messages to an operator are unnecessary and could be
confusing. With this support, all fetch messages (IAT5110) for IBM 3494 tape
library requests are changed to be the nonaction informational USES form of the
message. These messages are routed to the same console destination as other
USES fetch messages. The routing of the message is based on the UNITNAME.

5.1.20.8 JES3 Allocation and Mounting
JES3 MDS controls the fetching, allocation, and mounting of the tape volumes
requested in the JCL for each job to be executed on a processor.

The scope of MDS tape device support is complexwide, unlike OS/390 job
resource allocation, whose scope is limited to one processor. Another difference
between JES3 MDS allocation and OS/390 allocation is that MDS considers the
resource requirements for all the steps in a job for all processors in a loosely
coupled complex; OS/390 allocation considers job resource requirements one
step at a time in the executing processor.

MDS processing also determines which processors are eligible to execute a job
based on resource availability and connectivity in the complex.

0S/390 allocation interfaces with JES3 MDS during step allocation and dynamic
allocation to get the JES3 device allocation information and to inform MDS of
resource deallocations. OS/390 allocation is enhanced by reducing the
allocation path for mountable volumes. JES3 supplies the device address for the
IBM 3494 tape library allocation request through an SSI request to JES3 during
step initiation when the job is executing under the initiator. This support is not
changed from previous releases.

DFSMS/MVS and OS/390 provide all the IBM 3494 tape library support except the
interfaces to JES3 for MDS allocation and processor selection.

JES3 MDS continues to select tape units for the IBM 3494 tape library. MDS no
longer uses the UNIT parameter for allocation of tape requests for IBM 3494 tape
library requests. DFSMS/MVS determines the appropriate LDG name for JES3
setup, from the storage group and data class assigned to the data set, and
replaces the UNITNAME from the JCL with that LDG name. Because this is done
after the ACS routine, the JCL-specified UNITNAME is available to the ACS
routine. This capability is used to disallow JCL-specified LDG names. If LDG
names are permitted to be used in the JCL, the associated data sets must be in
a DFSMS tape environment. Otherwise, the allocation fails, because an LDG
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name restricts allocation to IBM 3494 tape library drives that can be used only
for system-managed volumes.

Note: An LDG name specified as a UNITNAME in JCL can be used only to filter
requests within the ACS routine. Because DFSMS/MVS replaces the
externally specified UNITNAME, it cannot be used to direct allocation to a
specific library or library device type.

All components within OS/390 and DFSMS/MVS request tape mounting and
dismounting inside an IBM 3494 tape library by calling a DFP service, library
automation communication services (LACS), instead of issuing a WTO. This is
done by OS/390 allocation, so all mounts are deferred until job execution, and
the IBM 3494 tape library LACS support is called at that time.

MDS allocates an available drive from the available unit addresses for
LDGW3495 and passes that device address to OS/390 allocation through the
JES3 allocation SSI. At data set OPEN time, LACS are used to mount and verify
a scratch tape. When the job finishes with the tape, either CLOSE or
deallocation issues a dismount request through LACS. This removes the tape
from the drive. MDS does normal breakdown processing and does not need to
communicate with the IBM 3494 tape library.

5.2 Basic Tape Library Support Environment

In this section we review the basic factors to consider when implementing BTLS.
First we explain the logic of BTLS and the basic BTLS installation tasks. Then
we address tape management system and JES3 considerations in a BTLS
environment. For details of BTLS, see the BTLS V1R1 Users Guide and
Reference.

Installation of the BTLS software changes the following components:

Message display

Allocation

Dynamic device reconfiguration (DDR)
IDCAMS LIBRARY command

Tape library attention messages

Tape library statistics SMF type 94 record

Message display is the OS/390 function that sends messages to the tape drive
message displays. BTLS modifies these messages to send mount and demount
commands to the library manager. Mount causes a cartridge to be mounted on
a drive, and demount causes a cartridge to be demounted from a drive and
returned to the storage cells.

Allocation has been changed to use the BTLS rules as defined in the records in
the master catalog. These rules are defined through the IDCAMS LIBRARY
command. Allocation can be controlled by an esoteric or jobname, a procedure
name, and a user exit. BTLS modifies the list of eligible devices to include all
library-resident or library-nonresident devices before device allocation.

DDR controls the swapping of cartridges after an I/O error. BTLS changes DDR
to ensure that the swap goes to the same device type in the same library. DDR
swaps within a library no longer require operator intervention.

Chapter 5. Implementing Software 173



BTLS provides an IDCAMS LIBRARY command for the control and definition of
the IBM 3494 tape library. The command enables functions such as:

Change cartridge status from private to scratch.
Define library devices.
Define allocation rules.
Obtain lists of cartridges from the library manager.

Issue commands to the IBM 3494 tape library such as mount, demount, and
load or unload ICLs.

Through the IDCAMS LIBRARY commands, a set of rules by which BTLS controls
tape allocations is defined in the master catalog. BTLS also maintains a catalog

of library-resident volumes to satisfy specific mount requests.

BTLS can support

up to eight tape libraries. Table 26 lists the IDCAMS LIBRARY commands.

Table 26. BTLS LIBRARY Commands

LIBRARY

AUDIT
COUNTS
DEFINE
DELETE
DEMOUNT
DEVICES
INVENTORY
JOBNAMES
LISTVOL
MOUNT
OPTIONS
REPORT
RESETACL
RESETDEVICE
SETACL
SETCATEGORY
SETCEXIT
SETDEVICE
THRESHOLD

UNIT(unit) [VOLSER(volser)] [FORCE]

UNIT(unit)

[VOLSER(volser)] [LIBNAME(/ibname)]
[VOLSER(volser)] [LIBNAME(/ibname)]

UNIT(unit)

(devicerange devicerange ...) [LIBNAME(/ibname)]
UNIT(unit) CATEGORY/((category)

(jobname...) [LIBNAME(/ibname)]
[LIBNAME(/ibname)]

UNIT(unit) [VOLSER(volser)]

(option)

[LIBNAME( /ibname)]

UNIT(unit)

UNIT(unit)

UNIT(unit) CATEGORY/((category)

UNIT(unit) CATEGORY (category) [VOLSER(volser)]
UNIT(unit)

UNIT(unit) CATEGORY/((category)

(count) [CATEGORY ((category)] [LIBNAME(/ibname)]

The IBM 3494 tape library reports the completion of a mount or demount and

error conditions to the host through attention messages.

BTLS provides the

support to read the messages and report relevant ones to the system operator.

5.2.1 Control Data Sets

BTLS uses catalog records to define a library configuration and allocation rules.
Each volume in an IBM 3494 tape library is also defined by a catalog record that
names the library in which the volume resides. You need to allocate a user
catalog for the BTLS volume entries. Table 27 on page 175 shows the catalog
records that BTLS uses.

174
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5.2.2

Installation

Table 27. BTLS Catalog Records

Catalog Record Name Description

Library SYS1.BTLS.LIB.LIBn Defines the device addresses in library
LIBn

Options SYS1.BTLS.LIB.OPT Defines the options used by an
allocation

Jobname SYS1.BTLS.JOBn Defines the job names that should use a
library scratch allocation

Volume BTLS.BTLS.VOL.vvvvvv Indicates the library containing volume
VVVVVV

Catalog records whose names start with SYS1 are cataloged in the master
catalog. The volume catalog records are cataloged in the BTLS user catalog.

Figure 92 shows the BTLS catalog record structure.

BTLS

Q / SYS1.BTLS.LIB.LIBn |

Master _|—1SYS1.BTLS.LIB.OPT |
Catalog _|—{SYS1.BTLS.JOBn |

\\____/

Q/—IBTLS.BTLS.VOL.AOOON |

BTLS |
User N

——BTLS.BTLS.VOL.A00002 |
~~{BTLS.BTLS.VOL.A00003 |

Figure 92. BTLS Catalog Record Structure

Tasks

In this section we describe the BTLS installation tasks. For more information
about installation tasks and details of the IDCAMS command, LIBRARY, see the
BTLS V1R1 Users Guide and Reference.

The installation tasks are these:

1. Define the IDCAMS command, LIBRARY, as a TSO command.

To define the IDCAMS command, LIBRARY, as a TSO command, use the JCL
shown in Figure 93 on page 176.
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//COMMAND JOB ,

/] TIME=(0,5) ,MSGCLASS=A

//LKED EXEC PGM=HEWL,REGION=2048K,
// PARM=" XREF,LET,RENT,LIST,NCAL'
//SYSUT1 DD DSN=&&SYSUT1, UNIT=SYSDA,
/] SPACE=(1024, (50,20))

//SYSPRINT DD SYSOUT=*
//SYSLMOD DD DSN=SYSI1.LINKLIB,DISP=SHR
//SYSLIB DD DSN=SYS1.CMDLIB,DISP=SHR
//SYSLIN DD

INCLUDE SYSLIB(IDCAMO1)

ALIAS  LIBRARY

SETCODE AC(1)

NAME IDCAMO1(R)
/*

Figure 93. Sample JCL to Define IDCAMS Command, LIBRARY, As a TSO Command

Authorize the IDCAMS command, LIBRARY, by adding it to IKJTSOOO in
SYS1.PARMLIB. After updating IKJTSOO00, the PARMLIB UPDATE(00)
command authorizes the IDCAMS command, LIBRARY.

. Define library devices.

Use the IDCAMS command, LIBRARY DEVICES, to define the device
addresses for a library. A 3490 control unit can contain up to 16 tape drives.
Even if any of the control units in an IBM 3494 tape library has fewer than 16
drives, all 16 possible addresses still must be defined in the host system. It
is necessary to include uninstalled devices in the IDCAMS command,
LIBRARY DEVICES. If invalid addresses are specified, the results are
unpredictable. Figure 94 shows a sample job to define library devices.
Library LIB1 (default) is defined as containing devices 180-18F and 190-19F.
One BTLS system supports up to eight libraries, which must be called LIBn,
where n is 1 to 8.

//LIBJOB JOB

// EXEC PGM=IDCAMS
//SYSPRINT DD  SYSOUT=*
//SYSIN DD *

LIBRARY DEVICES ( 18018F 19019F )
/*

Figure 94. Sample JCL to Define Library Devices

Recording technology (18-track or 36-track) information is not kept in a BTLS
environment. Therefore, with mixed device types and mixed media types in
an IBM 3494 tape library, we recommend that you define two logical
libraries, such as LIB1 for the IBM 3490 tape subsystem and LIB2 for the IBM
3490E tape subsystem, to facilitate the conversion to DFSMS tape and control
use of the device and media types. Figure 95 shows a sample command to
define two logical libraries.

LIBRARY DEVICES (17017F) LIBNAME(LIB1)
LIBRARY DEVICES (18018F) LIBNAME(LIB2)

Figure 95. Sample Command to Define Two Logical Libraries
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Note: BTLS support for four-digit device numbers is provided as follows:

Support is provided with JDZ11BS.

For releases before JDZ11BS, support is provided by OW12877.
Library devices must be restricted to the four-digit address range,
0000-0FFF.

All other devices, including tape drives, can use any of the
four-digit addresses in the 0000-FFFF range.

BTLS commands and messages use only the three significant
digits 000-FFF and assume that the fourth digit is always zero.

3. Create an esoteric device group name.

Create an esoteric device group name for the library devices to facilitate
allocation to the IBM 3494 tape library. The esoteric device group name
does not have to match the library name (for example, LIB1), but the address
range of the esoteric device group name must match the library device
definitions to ensure that allocation recovery messages include only the
appropriate set of tape drives.
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4. Create SYS1.PARMLIB member BTLPRMOO.

Define the defaults used by BTLS in SYS1.PARMLIB member BTLPRMOO.
Each parameter statement must begin in column 1. The following definitions
are supported:

THRESHOL

SCRTCHn

D(count) establishes a low threshold value for scratch volumes.
When the number of scratch volumes falls below the count, the
operator receives a warning message.

The threshold value established at IPL by the THRESHOLD
parameter is replaced when the IDCAMS command, LIBRARY
THRESHOLD, is executed. If more than one threshold value is
required, use the IDCAMS command, LIBRARY THRESHOLD, after
IPL. The command supports multiple libraries and multiple
scratch categories. The LIBRARY REPORT command can be used
to display the threshold values that have been established.

establishes a default category for scratch mounts. Unless
specified, scratch mounts use volumes assigned to the SCRTCH1
volume category (X'OFFF'). When more than one host shares a
library, a different scratch volume category is used by each host.
The BTLPRMOO PARMLIB member for each host names the
scratch volume category that host will use for scratch mounts.

AUTODEMOUNT indicates that library volumes should be automatically

demounted if they become mounted on unallocated devices.
When AUTODEMOUNT is specified and BTLS detects a mount
completion for an unallocated device, the volume is unloaded and
demounted automatically.

In a BTLS library, a volume can become mounted on an
unallocated device when a job is canceled or abends during
mount pending. Because the mount is not completed before the
job terminates, a demount is not sent to the library. Even though
the job is terminated, the mount will eventually be completed in
the library. If the device has not yet been allocated to another
job, the volume will stay mounted.

The purpose of AUTODEMOUNT is to solve the following two
problems created by volumes mounted on unallocated drives:

If another job allocates the drive and needs a private volume
mounted, the job will demount but keep the previously
mounted volume. The demount will cause a scratch volume
to be assigned to the private category even though it was
never used.

If another job allocates a different tape drive and needs a
volume that is already mounted on an unallocated drive, the
mount will fail with the message ERA=64 (volume in use).

LIBAFFINITY indicates that BTLS should break affinity when an invalid
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UNIT=AFF condition is detected. If LIBAFFINITY is not used,
invalid affinity is reported by message BTLS104l, and the job is
terminated.

To validate affinity, BTLS compares the allocation requirements of
the target DD(DD1) and the UNIT=AFF DD(DD2). The following
conditions are valid:

Both DD1 and DD2 require drives in the same library.



Both DD1 and DD2 require nonlibrary drives.

Either DD1 or DD2 can use any drive. BTLS allows any drive
when Option | is used (see Table 28 on page 182) to control
scratch allocation and for any SCRTCH request that specifies
UNIT=AFF.

When an invalid condition is detected, and the LIBAFFINITY option
is in effect, BTLS breaks the invalid affinity. The following
example shows how BTLS breaks affinity:

//DD1 DD VOL=SER=VOL0O1,UNIT=TAPE

// DD VOL=SER=VOLO02,UNIT=AFF=DD1
// DD VOL=SER=VOLOO3,UNIT=AFF=DD1
// DD VOL=SER=VOLOO4,UNIT=AFF=DD1

Note: VOLOO1 and VOL004 are defined to BTLS as LIB1; VOL002
and VOLO0O03 are not defined to BTLS.

When the above JCL is executed, BTLS directs the allocation for
DD1 to LIB1 but detects an error because VOL0O2 is not in LIB1
yet specifies affinity with DD1. When the LIBAFFINITY option is in
effect, BTLS causes the JCL to allocate as if it were written as
follows:

//DD1 DD VOL=SER=VOLOO01,UNIT=TAPE
//DD2 DD VOL=SER=VOL002,UNIT=TAPE
// DD VOL=SER=VOLOO3,UNIT=AFF=DD2
// DD VOL=SER=VOLOO4,UNIT=AFF=DD1

In order for LIBAFFINITY to successfully break affinity, the set of
devices determined by the UNIT parameter of the target DD must
include devices that will also satisfy the requirements of the
broken DD.

If the sample JCL were coded as follows, the allocation for
VOLO002 would fail because UNIT=LIB1DEVS names an esoteric
unit that does not include any devices in LIB2 (and VOLO0O02 is
defined to BTLS as a LIB2 volume):

//DD1 DD VOL=SER=VOLOO1,UNIT=LIBIDEVS
/l DD VOL=SER=VOLO02,UNIT=AFF=LIB1
// DD VOL=SER=VOL0O03,UNIT=AFF=LIB1
// DD VOL=SER=VOLOO4,UNIT=AFF=LIB1

Note: LIBAFFINITY is not supported when MVS/SP 5.2 is
installed.

EXPDT98000 | EXPD option allows a duplicate of a BTLS library volume to be
mounted on a drive outside the library.

BTLS does not check that there is an internal label on the
cartridge, so NL and BLP tapes are supported. The IBM 3494
tape library requires every volume to have an external volser
number that is unique to that library. However, because all
volume records are stored in the BTLS catalog, each volser
number that BTLS manages must be unique.

When the EXPDT98000 option is used, and a DD statement

includes EXPDT=98000, BTLS will not validate or interfere with
the allocation. Thus you can allocate a drive outside the library
for a volser number that is defined to BTLS as a library volume.
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Figure 96 on page 180 shows an example of BTLMPRxx parameters.

THRESHOLD (50) /* Minimum scratch threshold warning to ops
AUTODEMOUNT /* Demount cartridges from unallocated drives
SCRTCH3 /* if no scratch pool is specified use SCRTCH3

Figure 96. Example of BTLMPRxx PARMLIB Member

5.

Define user catalog for BTLS volume records.

Define a user catalog named BTLS that will be used by BTLS to define
'BTLS.BTLS.VOL.volser’ catalog records. The catalog must be an ICF
catalog and may be defined as shared if library volumes are to be shared by
more than one host. If this catalog is to be shared by more than one host,
the catalog must reside on a shared DASD volume and be connected to the
master catalogs of the other hosts.

Note: The name of the catalog cannot be changed to a user-defined name.

Figure 97 shows a sample command to define the user catalog.

DEFINE UCAT (NAME(BTLS) MEGABYTES(1 1) ICFCATALOG -
VOLUME (COMCAT) SHAREOPTIONS(3 4))

Figure 97. Sample Command to Define the User Catalog

6.

Install the BTLS allocation interface.

For releases earlier than MVS/SP 5.1, ensure that APAR OY63009 is installed
(0Y63009 is included with MVS/SP 5.1). OY63009 provides the interface used
by BTLS to control tape allocations.

0OY63009 is not used with MVS/SP 5.2. Instead, BTLS uses the tape
allocation subsystem interface. When MVS/SP 5.2 is installed, add the
following command to SYS1.PARMLIB member IEACMDOO:

SETSST ADD, SUBNAME=BTLS, INITRTN=AOMALSSI

You can also issue the SETSSI command from the operator’'s console. The
SETSSI command activates the BTLS tape allocation SSI so that BTLS can
begin to control tape allocations. When the command executes, the
following messages should be received at the operator console:

BTLS401I START OF BTLS INITIALIZATION
BTLS402I BTLS INITIALIZATION COMPLETE

. Obtain an inventory list from the library.

Once inventory processing has been completed at the IBM 3494 tape library,
use the IDCAMS command, LIBRARY INVENTORY, to obtain a list of the
volumes in the INSERT category in the IBM 3494 tape library. The volume
list is printed in the data set of the LIBOUT DD statement.

Figure 98 on page 181 shows the sample JCL to obtain a list of the volumes
in the INSERT category.
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//LIBJOB JOB

// EXEC PGM=IDCAMS
//SYSPRINT DD  SYSOUT=*
//LIBOUT DD  DSN=dsname,

// DISP=(NEW,CATLG) ,UNIT=SYSDA,
// DCB=(LRECL=80,BLKSIZE=0,RECFM=FB)
//SYSIN DD *

LIBRARY INVENTORY UNIT(180) CATEGORY (INSERT)
/*

Figure 98. Sample JCL to Obtain a List of Volumes in the INSERT Category

8. Assign volume category.

Determine which volser number should be assigned to the private category
and which to the scratch. Then issue LIBRARY SETCATEGORY to assign
each volume to the appropriate category. Figure 99 shows sample JCL
where all volumes specified in the LIBIN DD data set are assigned to the
SCRTCH category.

//LIBJOB JOB

// EXEC PGM=IDCAMS
//SYSPRINT DD  SYSOUT=*
//LIBIN DD  DSN=dsname,DISP=SHR
//SYSIN Db *
LIBRARY SETCATEGORY UNIT(180) CATEGORY(SCRTCH)
/*

Figure 99. Sample JCL to Assign Volumes to the Scratch Category

With mixed media types in an IBM 3494 tape library, we recommend that you
assign different volume categories for each media type to facilitate the
conversion to DFSMS tape and control the use of the media types.

If you plan to use multiple scratch pools, you must decide how you will
control scratch selection. The selection can be done by assigning a device
to a specific scratch pool or using the message display exit IGXMSGEX.

BTLS can support a maximum of eight scratch pools, which must be called
SCRTCH1 to SCRTCH8. SCRTCH1 is an alias for SCRTCH when only one
media type is used. BTLS determines which scratch pool to use by first
checking the UCB to see whether a specific scratch pool has been assigned
to the device. If a scratch pool has not been assigned, BTLS uses the
default scratch pool unless ISGMSGEX passes BTLS a scratch pool name
from the mount message (see 5.2.3.2, “Message Display” on page 184).
Note that DFSMSrmm and other tape management systems can use the
mount message to pass BTLS the scratch pool name.

To assign a scratch pool to a specific device, use the LIBRARY SETDEVICE
command (see Figure 100).

LIBRARY SETDEVICE UNIT(700) CATEGORY (SCRTCH3)
LIBRARY SETDEVICE UNIT(701) CATEGORY(SCRTCH7)

Figure 100. BTLS Scratch Pool Allocation Options

9. Create volume records.
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Use the IDCAMS command, LIBRARY DEFINE, to create a volume record for
each volume. Figure 101 on page 182 shows the sample JCL to create
volume records for the volumes. All volumes specified in the LIBIN DD data
set are cataloged as residing in library LIB1 (default).

//LIBJOB JOB
/] EXEC PGM=IDCAMS
//SYSPRINT DD  SYSOUT=*
//LIBIN DD  DSN=dsname,DISP=SHR
//SYSIN DD *

LIBRARY DEFINE
/*

Figure 101. Sample JCL to Create Volume Records

For a specific volume request (PRIVATE volume), if the volume is not defined
in this catalog entry as a library volume, the volume is assumed to reside
outside the library, and only nonlibrary devices are used to satisfy the
allocation.

10. Create operator procedure.

Create a procedure to be used by the operator to issue the IBM 3494 tape
library mounts and demounts. The procedure should invoke the IDCAMS
LIBRARY command.

11. Define options for scratch allocation.

Before setting the BTLS options, you must first decide how you want BTLS to
act. BTLS can influence allocation in the following ways (see Table 28):

Esoteric

Jobname, procedure name

All allocations to library devices
No allocations to library devices

Table 28. BTLS Library Options

Option 1 Option 2 Option 3 Description

Scratch allocation is based on JOBNAME. When this option is
used, only job names or procedure names defined with LIBRARY
JOBNAME are directed to the IBM 3494 tape library for scratch
allocation.

A All scratch allocations should go to a library device.

All scratch allocations should go to a nonlibrary device, that is, a
normal manual tape device.

All scratch allocations are controlled by esoteric name.

E Enables BTLS allocation support

D Disables BTLS allocation support

T Traces BTLS allocation support for diagnostic purposes
E Enables DDR support
D Disables DDR support
T Traces DDR support for diagnostic purposes

If you decide to control allocation by job name or procedure name, a
maximum of 50 names (or masks) can be specified per library. If fewer than
eight characters are defined as a name, then BTLS will use this as a mask
and will match these characters with the start of job or procedure name. If
you decide to control allocation by an esoteric name, the esoteric unit can
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only contain library-resident drives. Sending all allocations to
library-resident drives can be used if nonlibrary devices are not installed or
are no longer being used. Sending all allocations to nonlibrary devices
could be used during installation or for problem analysis.

The LIBRARY OPTIONS command is used to indicate how BTLS should
control allocation. The LIBRARY OPTIONS command is also used to change
the BTLS defaults set in BTLSPRMOO or to display the BTLS options currently
set. The sample LIBRARY OPTIONS command in Figure 102 tells BTLS to
base allocation on job or procedure name and that its allocation assist and
DDR support are enabled.

LIBRARY OPTIONS(JEE)

Figure 102. BTLS Library Options Command

For further control over allocation when you use JOBNAME, you can use the
allocation installation exit, AOMABEXT. For example, if you want a workload
to go to any IBM 3494 tape library, you must code the exit to pass the
addresses of all eligible library-resident drives.

Figure 103 shows an example of a LIBRARY JOBNAMES command. In this
example, PRODAHSM will be directed to LIB1, TESTJOB2 will go to LIB2, any
job or procedure starting with GO2LIB1 will go to LIB1, and any job or
procedure starting with GO2LIB2 will go to LIB2.

LIBRARY JOBNAMES (PRODAHSM GO2LIB1) LIBNAME(LIB1)
LIBRARY JOBNAMES(TESTJOB2 GO2LIB2) LIBNAME(LIB2)

Figure 103. BTLS LIBRARY JOBNAMES Command

12.

If you later decide to add to or change the list of names BTLS is to use, you
must include in the command the names you want BTLS to continue to
control. The original BTLS record is overwritten each time you issue the
LIBRARY JOBNAMES command.

Secure the IDCAMS command, LIBRARY.

If you want to control use of the IDCAMS command, LIBRARY, define IDCLIO1
to RACF as a resource name within the RACF resource class, PROGRAM.
This definition allows only authorized users to send requests to the IBM 3494
tape libraries. Figure 104 shows a sample command to define IDCLIO1 to
RACF.

RDEFINE PROGRAM IDCLIO1 UACC(NONE)
PERMIT IDCLIO1 CLASS(PROGRAM) -

ID(oper) -
ACCESS (READ)

Figure 104. Sample Command to Define IDCLIO1 to RACF

13.

Create internal volume label.
Use IEHINITT to label any cartridges that require internal volume labels.

Reply “M” to console message IEC701D for each volume. When volumes are
demounted by IEHINITT, they are assigned to the PRIVATE category. Use the
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5.2.3

LIBRARY SETCATEGORY command to assign the volumes to the appropriate
category.

Installation EXxits

Installation exits are provided to enable you to extend or replace the BTLS
replaceable module. The exits are optional. For sharing and partitioning an IBM
3494 tape library in a BTLS environment, you do not have to customize the
system by using the installation exits.

For details on the installation exits discussed below, see the BTLS V1R1 Users
Guide and Reference.

5.2.3.1 Set Volume Category

The set volume category installation exit, IDCLIO4, is called by IDCLIO1 when the
SETCEXIT command is specified. Use the installation exit to specify the volser
number and category to be sent to the IBM 3494 tape library as a
SETCATEGORY request. Some tape management system vendors use this exit
to drive their own programs in support of the IBM 3494 tape library functions.

5.2.3.2 Message Display

The message display installation exit IGXMSGEX) can be used to select a BTLS
scratch category that will satisfy a library scratch mount. If one of the supported
scratch categories is specified to the message display installation exit, that
scratch category is used to override the scratch category that would otherwise
be used.

5.2.3.3 Allocation
The allocation installation exit, AOMABEXT, can be used to control library
allocation. It can influence an allocation in one of the following ways:

Do nothing.
The allocation should be directed to a device in the specified library.
The allocation should be directed to a device in any library.

The allocation should exclude all library devices.

5.2.4 Tape Management System Considerations

Tape management systems cannot interface with a BTLS system. When you
install a tape management system, you have to define the volumes to both the
tape management system and the BTLS system. To have both control data sets
match, if the tape management system changes a volume's status from PRIVATE
to SCRATCH, you must use the LIBRARY SETCATEGORY command or the
SETCEXIT (set volume category exit) to update the library manager volume
category for the volume.

5.2.5 JES3 Support for BTLS

184

There is no interface to allow the automatic update of BTLS records during the
housekeeping functions of DFSMSrmm. Therefore, you must update the BTLS
catalog accordingly using the IDCAMS LIBRARY command:

The tape subsystems in the IBM 3494 tape library must not be defined in the
JES3 initialization deck and therefore are not managed by JES3.
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0S/390 performs all IBM 3494 tape library tape device allocations with the
allocation assist function of BTLS. BTLS is responsible for communication
with the library manager in the IBM 3494 tape library.

BTLS functions in the JES3 environment are identical to the BTLS functions
in the JES2 environment.

JES3 DSPs or JES3 tape commands for tape drives inside an IBM 3494 tape
library are not supported.

JES3 can continue to manage tape devices outside the IBM 3494 tape library as
long as those devices do not belong to the same generic or esoteric unit types
as tape devices inside the IBM 3494 tape library. For example, you must not
have JES3-managed 3490E devices outside the IBM 3494 tape library while there
are IBM 3490E devices inside the IBM 3494 tape library. You can have
JES3-managed IBM 3480 and/or 3490 base devices (non-3490E) outside the IBM
3494 tape library while the devices inside the IBM 3494 tape library are all IBM
3490Es.

IBM 3490 base devices (non-3490E) are identical to IBM 3480 devices as far as
0S/390 JES3 is concerned. Therefore you cannot have IBM 3490 base devices
(non-3490Es) inside the IBM 3494 tape library and JES3-managed IBM 3480 or
3490 base (non-3490E) devices outside the library.

5.2.6 BTLS Library Manager Categories

When volumes are added to the IBM 3494 tape library they are placed in the
library manager INSERT category. BTLS does not support automatic insert
processing. To tell BTLS which cartridges it will manage in the library, you must
first ask the library manager which cartridges are in the INSERT category and
then update the library manager to reflect their true status as SCRATCH or
PRIVATE. If multiple scratch pools are used, each pool is assigned to a different
library manager category. Table 29 lists the library manager volume categories
used by BTLS.

Table 29 (Page 1 of 3). BTLS Library Manager Volume Categories

Name Uses LM Code- Category Description

INSERT | FFOO0 Volumes received in the library
that are not yet assigned to
another category

EJECT S FF10 Convenience 1/0 eject

XEJECT S FF10 Same as EJECT. X indicates
that, in addition to ejecting the
volume from the library, the
catalog record for the volume
should be deleted.

EJECTB S FF11 Bulk I/O eject

XEJECTB S FF11 Same as EJECTB. X indicates
that, in addition to ejecting the
volume from the library, the
catalog record for the volume
should be deleted.

SCRTCH IASDT OFFF Default scratch volume
category
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Table 29 (Page 2 of 3). BTLS Library Manager Volume Categories

Name

Uses

LM Code-

Category Description

SCRTCH1

IASDT

OFFF

Default scratch volume
category (alias name for
SCRTCH)

SCRTCH2

IASDT

OFF2

Alternate scratch volume
category

SCRTCH3

IASDT

OFF3

Alternate scratch volume
category

SCRTCH4

IASDT

OFF4

Alternate scratch volume
category

SCRTCH5

IASDT

OFF5

Alternate scratch volume
category

SCRTCH6

IASDT

OFF6

Alternate scratch volume
category

SCRTCH7

IASDT

OFF7

Alternate scratch volume
category

SCRTCH8

IASDT

OFF8

Alternate scratch volume
category

PRIVATE

FFFF

Private volume category

ERROR

FOOE

Error volume category.
Volumes are assigned to the
error category during demount
if the volser number specified
for demount does not match
the external label of the
volume being demounted.

CLEANER

FFFE

Cleaner volume

SERVICE

FFF6

3590 Service volume. This
category is reported by the
COUNTS command but is not
valid with any other LIBRARY
command (such as SETACL or
INVENTORY).

SERVICE

FFF9

3490 Service volume. This
category is reported by the
COUNTS command but is not
valid with any other LIBRARY
command (such as SETACL or
INVENTORY).

EJECTM

FFFA

Manually ejected volume.
Volumes in this category still
have an entry in the library
manager database. The entry
can be deleted from the library
manager database by
specifying the PURGE category
in a SETCATEGORY command.
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Table 29 (Page 3 of 3). BTLS Library Manager Volume Categories

Name Uses LM Code- Category Description

PURGE S FFFB Purge volume. The PURGE
category name is used to
remove the library manager
database record for a volume
that is either manually ejected
or misplaced.

Notes:

*Describes which LIBRARY command can read or change the library manager
category. I=INVENTORY, A=SETACL, S=SETCATEGORY, D=SETDEVICE,
T=THRESHOLD

*The hexadecimal library manager category code

5.3 VM/ESA and VSE/ESA Support

In this section we describe in detail the steps required to implement an IBM 3494
tape library in a native VM/ESA or VSE/ESA environment or in an environment
running VSE/ESA as a guest of VM/ESA.

We recommend that you review 4.6, “VSE/ESA As a VM/ESA Guest Using the
VSE Guest Server” on page 100; 4.7, “VSE/ESA Native Support Using Library
Control Device Driver for VSE/ESA” on page 104; and 4.5, “WM/ESA Native
Support Using DFSMS/VM” on page 95.

5.3.1 VM/ESA and VSE/ESA Tape Management Systems
Table 30 shows the third-party tape management systems that provide support
for the IBM 3494 in the VM and VSE environment. New product announcements
may have been made since the publication of this book.

Table 30. VM/ESA and VSE/ESA Tape Management Software Support
Release Vendor Environment

BVS VM/ESA and 3 Pfeilschifter GmbH Native or guest
VSE/ESA (Germany)
CA-Dynam for 6.0 Computer Native or guest
VSE Associates
CA-EPIC for VSE 5.1 Computer Native or guest

Associates
VM:Tape and 2.1 Sterling Native VM
VM:Backup

5.3.2 Related Documentation

Before you install an IBM 3494 tape library we recommend that you obtain the
complete set of DFSMS/VM FL221 Removable Media Services User's Guide and
Reference documentation.

Further information can be found on the IBM VSE/ESA home pages on the
Internet:

http://www.s390.1bm.com/vse/

Chapter 5. Implementing Software 187



On the IBM VSE/ESA home page menu, select “Documents, demos, and coding
examples on an FTP server.” On the “Resources available via FTP.” menu, the
following unclassified documents (ZIPed PostScript files) are offered to
customers over an FTP server:

vse3494s.zip, VSE/ESA Support of the IBM 3494 Tape Library Dataserver by
Gerhard Schneidt, has a “VSE point of view.” It describes VSE's IBM 3494
API and documents API reason codes.

vse3494h.zip, Native Support of the IBM 3494 Tape Library Dataserver with
VSE/ESA by Friedrich Hahn and Joerg Haertel, includes two customer
scenarios for implementing an IBM 3494.

3494 vse.zip, Support for the IBM 3494 Tape Library Dataserver in a VSE/ESA
Environment by Kathy Eldred, offers information about the IBM 3494.

These files are also available on the IBMVSE tools disk, which is available
through your IBM Service Representative. To obtain the documents from an IBM
internal tools disk, issue the following command from VM:

TOOLS SENDTO BOEVM3 VMTOOLS IBMVSE GET VSE3494 PACKAGE

The VGS Machine for VM/ESA library control support for VSE/ESA guest systems
and the LIBRCMS documentation and code are available from your IBM Service

Representative. To obtain the documents from an IBM internal tools disk, issue

the following command from VM:

TOOLS SENDTO BOEVM3 VMTOOLS IBMVSE GET VGSUSERD PACKAGE

5.3.3 Customize DFSMS/VM RMS Service Machine
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In this section we describe the steps required to customize RMS to provide
support for an IBM 3494 tape library. If you already use DFSMS/VM for minidisk
and space management, some of the customization will already be complete.

5.3.3.1 CP Directory Entry and PROFILE EXEC

The RMS service machine requires a CP directory entry (see Figure 105). The
user ID of RMSMASTR must be the same as that defined in
DFSMS_MASTER_VM. See 5.3.3.4, “DGTVCNTL DATA” on page 189.

USER RMSMASTR password 32M 32M BG
ACCOUNT 12345678

MACHINE XA

STDEVOPT LIBRARY CTL

IPL CMS

IUCV ALLOW

IUCV *IDENT RESANY GLOBAL REVOKE
OPTION MAXCONN 400 QUICKDSP ACCT
SHARE RELATIVE 1300

CONSOLE 009 3215 T DFSMS

SPOOL 00C 2540 READER *

SPOOL 00D 2540 PUNCH A

SPOOL OOE 1403 A

MDISK 0191 3390 scyl 001 RMSDISK MR
LINK DFSMS 01B5 0192 RR

LINK MAINT 0190 0190 RR

LINK MAINT O19E O19E RR

Figure 105. Sample RMS Service Machine CP Directory Entry
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The PROFILE EXEC for the RMS service machine is placed on its A disk during
the installation of DFSMS/VM. In the CP directory entry, modify the device type,
starting cylinder, and device ID of the disk.

5.3.3.2 RMSMASTR ATL Authorization
To authorize RMSMASTR to interact with the IBM 3494 tape library, add the
STDEVOPT control card to its CP directory entry (see Figure 106).

STDEVOPT LIBRARY CTL

Figure 106. Sample STDEVOPT Control Statement for RMSMASTR

5.3.3.3 DFSMS/VM Control Files
There are three control files:

DGTVCNTL DATA
RMCONFIG DATA
RMBnnnnn DATA

They are all in the shared file system VMSYS:DFSMS.CONTROL directory. The
use of the RMBnnnnn DATA file is optional.

5.3.3.4 DGTVCNTL DATA
The DGTVCNTL DATA file is where you define:

DFSMS RMS machine name

IBM 3494 tape library name and library ID

Name of the APPC resource to be used

Name of the DFSMS work directory

Default scratch pool

Severity level of messages to be written to the RMS console
Severity level of messages written to the RMS machine log file
Whether library requests are to be queued in the library manager
Whether write protection is to be enabled when a tape is mounted

The DFSMS_MASTER_VM parameter defines the name of the RMS machine.
The name is one to eight characters long and must be unique. The default name
provided is RMSMASTR (see Figure 107).

DFSMS_MASTER VM RMSMASTR

Figure 107. Sample DFSMS_MASTER_VM Parameter

The RM_AUTO_LIBRARY parameter defines the name and sequence number
(the five digits of the IBM 3494 tape library's serial number) of every IBM 3494
tape library you use.

In the example in Figure 108, the "friendly” name of the IBM 3494 tape library is
MARVIN, the library sequence number is 12345, and messages relating to RMS
processing will be sent to the OPER user ID.

RM_AUTO_LIBRARY MARVIN 12345 OPER

Figure 108. Sample RM_AUTO_LIBRARY Parameter
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To find the library sequence number on the library manager, refer to Figure 70
on page 145 for guidance.

The GLOBAL_RESOURCE_ID parameter defines the name of the global APPC
resource by which DFSMS/VM is to be known. The name must be unique; if it is
not, DFSMS/VM will not start. There is no default but the sample name used is
DFSMS001 (see Figure 109).

GLOBAL_RESOURCE_ID DFSMS001 * Global APPC Resource

Figure 109. Sample GLOBAL_RESOURCE_ID Parameter

The WORK_DIRECTORY parameter defines the name of the work directory that
DFSMS will use (see Figure 110). The first five characters must be DFSMS. The
file pool must be enrolled and running before DFSMS will start.

WORK_DIRECTORY VMSYSU:DFSMS.WORK

Figure 110. Sample WORK_DIRECTORY Parameter

The RM_DEFAULT_SCRATCH_POOL parameter is optional. It defines the default
scratch pool to be used for the SCRATCH category (see Figure 111).

RM_DEFAULT_SCRATCH_POOL SCRATCHO

Figure 111. Sample RM_DEFAULT_SCRATCH_POOL Parameter

The RM_ACCOUNTING parameter is optional (see Figure 112). It defines
whether or not RMS should provide accounting information. The default is that
accounting is turned off.

RM_ACCOUNTING N

Figure 112. Sample RM_ACCOUNTING Parameter

Further information about accounting can be found in the DFSMS/VM FL221
Removable Media Services User's Guide and Reference.

The RM_LOG_TO_CONSOLE parameter defines the severity of messages that
are to be sent to the RMS machine. The message severity levels are:

0: No messages are to be logged.

1: Severe messages are to be logged.

2. Severe and error messages are to be logged.

3: Severe, error, and warning messages are to be logged.

4. Severe, error, warning, and informational messages are to be logged.

RM_LOG_TO_CONSOLE and RM_LOG_TO_FILE are paired parameters. You
cannot code 0 for both; we recommend that you code 4 at least once to aid
problem determination. Figure 113 on page 191 shows a sample
RM_LOG_TO_CONSOLE parameter.
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RM_LOG_TO _CONSOLE 3 * Messages logged to console

Figure 113. Sample RM_LOG_TO_CONSOLE Parameter

The RM_LOG_TO_FILE parameter defines the severity of messages that are to
be written to the RMS machine’s log file and the name of the directory that will
contain the log file. Because DFSMS holds this file open, to browse it, use XEDIT
with the NOLOCK option. The message severity levels are the same as for the
RM_LOG_TO_CONSOLE parameter. Figure 114 shows a sample of an
RM_LOG_TO_FILE parameter.

RM_LOG_TO FILE 4 DFSMS.WORK * Messages logged to file

Figure 114. Sample RM_LOG_TO_FILE Parameter

The RM_REQUEST_QUEUING parameter defines whether or not requests sent to
the library manager will be queued if the IBM 3494 tape library is in PAUSE
mode. Y is the default and recommended value (see Figure 115).

RM_REQUEST QUEUING Y

Figure 115. Sample RM_REQUEST_QUEUING Parameter

The RM_WRITE_PROTECT parameter defines the default write protect mount if it
has not been specified on the mount request. Acceptable values are READONLY
and READWRITE. The default and recommended value is READONLY (see
Figure 116), which will set logical write protection on in the tape control unit.

RM_WRITE_PROTECT  READONLY

Figure 116. Sample RM_WRITE_PROTECT Parameter

5.3.3.5 RMCONFIG DATA

RMS maintains data about the tape drive configuration in its internal storage by
rereading the RMCONFIG DATA file. Figure 117 on page 192 shows an example
of an RMSCONFIG DATA file.
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K e o o —  —  — —  — — ———— —————————————————_————
* ] DFSMS RM MASTER CONFIGURATION FILE
K o e —————————————
*
* 5684-112
* CONTAINS RESTRICTED MATERIALS OF IBM
* (C) COPYRIGHT IBM CORP.
* LICENSED MATERIALS - PROPERTY OF IBM
* REFER TO COPYRIGHT INSTRUCTIONS
*
* M+ttt -ttt
* Required file name, type, and Tocation:
* RMCONFIG DATA in VMSYS:DFSMS.CONTROL.
¥ =================================================================
* Required record format: Fixed
¥ =================================================================
* Maximum logical record length: 255
¥ =================================================================
* Comments:
*
* Comments begin with an asterisk (*).
*
* Comments do not span Tines. That is, a comment is
* considered to be completed when the end of Tine (logical
* record length) is reached. To continue a comment on the
* next line, start the next Tine with the comment indicator.
*
* Comments can start anywhere on the Tine. However, anything
* following the comment indicator is considered to be a
* comment.
* M+ttt -ttt
* Blank Lines: Blank lines are ignored.
* M+ttt -ttt
*
* Formats of entries:
*
* Each non-comment entry in this file is a single device
* address, or a range of addresses.
*
* If a range, the beginning and ending addresses of the range
* must be separated by a dash (-), and optionally by one or
* more spaces. Ranges can not span lines.
*
* The ending address of the range must be greater than the
* beginning address.
*
* M+ttt -ttt
*180 * Sample entry for a single device
*181 - 18F * Sample entry for a range of devices
3B0 - 3Bl * Live entry for library devices

Figure 117. Sample RMSCONFIG DATA File
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5.3.3.6 RMBnnnnn DATA

DFSMS/VM can use RMS bulk processing files to define the category in which to
place volumes when they are entered into the IBM 3494 tape library. There is
one bulk processing file for every IBM 3494 tape library known to the RMS
machine. The files are used for either automatic-insert or on-request bulk
processing.

An automatic-insert file name is of the form RMBnnnnn DATA, where nnnnn is a
library sequence number that is defined in the RM_AUTO_LIBRARY parameter.
The file would be located in VMSYSU:DFSMS.WORK or whichever directory has
been defined by the RM_WORK_DIRECTORY parameter. Notification of insert
processing is sent to the user ID as specified in RM_AUTO_LIBRARY.

An on-request bulk processing file can have any name and be in any directory
accessible to RMSMASTR and the requesting user. On-request bulk processing
is initiated through either the DFSMS SET VOLCAT BULK command or a CSL call
to RMS.

Figure 118 shows an example of an RMS bulk configuration file, when the host is
notified that cartridges are in the library manager INSERT category. RMS sets
the cartridges defined in RMBnnnnnn to the category defined. Volumes that are
not defined in the RMBnnnnnn DATA file are ignored, and insert processing can
be completed on other hosts. In the example, we have set cartridges with
volsers in ranges 000001 through 000849 and VMO000O through VM0099 to the
VOLUME SPECIFIC or private category, and cartridges with volsers UNOOOO to
UNO0099 range to the EJECT category. This enables you to stop cartridges from
being entered into the IBM 3494 tape library. We recommend that you assign all
volumes to the VOLUME SPECIFIC category, and then the tape management
system can assign a cartridge's true library manager category.

000001-000849 VoL INSERT
VM0000-VM0099 VoL INSERT
UNOOOO-UN0099 EJECT INSERT

Figure 118. Sample RMBxxxxxx DATA File

RMS does not keep a record of the volumes in the IBM 3494 tape library. RMS
is provided as an interface to an IBM 3494 tape library and not for the
management of volumes within a library. The library manager stores the
information for the volumes in the IBM 3494 tape library. A tape management
system provides management of volumes for VM/ESA users, keeping an
inventory of volumes and their location (for example, the library name or offsite
location in which a volume is stored).

5.3.3.7 RMS Security

RMS functions can be protected by the use of RACF/VM by setting up RMS so
that it uses the RACROUTE interface. You should authorize users through the
use of the STGADMIN or user-defined group.
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5.4 VSE Guest Server

In this section we describe the steps required to customize the VSE guest server.
You perform these steps only if the tape management system you have installed
uses the services provided. We will be customizing:

The VGS machine, which is required for all LBSERV-initiated IBM 3494 tape
library control functions

The secondary inventory support machine, which is required to support
LBSERYV inventory functions

The VSE/ESA librarian server for CMS users, which passes the inventory
lists created by the LBSERV inventory function. The VGS code is provided
with DFSMS/VM.

5.4.1 VGS and Secondary Inventory Support Machines

The VGS and secondary inventory support machines can be started either by
manually logging on and then disconnecting or by using local procedures that
you may keep to autolog service machines. We have assumed that the VGS
machine is called VGSLIBSRV and the secondary inventory support machine,
VGSINVHLP. Figure 119 shows the CP directory entry for the VGS service
machine, and Figure 120 on page 195 shows the CP directory entry for the VGS
secondary inventory support machine.

Both machines require the special privilege class of B to allow them to control
and query library resources.

The LBSERV API requires intermachine communication to be enabled; VGS
identifies itself as the manager of a local APPC/VM resource. An interuser
communication vehicle (IUCV) statement is required in the CP directory to
identify this resource: the resource is called VGSLIBSRV.

USER VGLIBSRV *******% 39M 32M BG
MACH XA

ACCOUNT SYSVM SYSTEMS

IPL CMS

OPTION ACCT

IUCV ALLOW

IUCV *IDENT RESANY GLOBAL

CONSOLE O1F 3215

SPOOL 00C 2540 READER B

SPOOL 00D 2540 PUNCH B

SPOOL OOE 1403 A

LINK DFSMS 1B5 1B5 RR

LINK MAINT 190 190 RR

LINK MAINT 19E 19E RR

MDISK 191 3390 999 5 ESARZO MR kkhkkkhkkk khkkhkkkkkh khkkkkkikk

Figure 119. VGS Service Machine CP Direcory Entry
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USER VGINVHLP *****xxx 39M 32M BG 64
XAUTOLOG VGLIBSRV

MACH XA

ACCOUNT SYSVM SYSTEMS

IPL CMS

OPTION ACCT

IUCV ALLOW

IUCV *IDENT RESANY GLOBAL

CONSOLE O1F 3215

SPOOL 00C 2540 READER B

SPOOL 00D 2540 PUNCH B

SPOOL OOE 1403 A

LINK DFSMS 1B5 1B5 RR

LINK MAINT 190 190 RR

LINK MAINT 19E 19E RR

MDISK 191 3390 2134 5 ESARZ21 MR *###¥ddkk sekdddkdkkk waddkdkkx

Figure 120. VGS Secondary Inventory Support Machine CP Directory Entry

Figure 121 and Figure 122 on page 196 show examples of the PROFILE EXEC for
the VGS service and secondary inventory support machines. Both use the
Common Programming Interface (CPI) to communicate with the VSE machine.
To enable this communication, SET SERVER ON, SET FULLSCREEN OFF, and
SETAUTOREAD OFF must be included.

To access the DFSMS/VM code so that VGS can use the CSL calls to request
library functions, the machines must be authorized to access the DFSMS/VM
RMS functions and the DFSMS product disk.

Both machines maintain CMS files with in-process and completed work on a
CMS minidisk. The size and age of these files can be controlled through
customization options. When the secondary inventory machine is to be used,
both machines require read access to each other's A disks.

/* PROFILE EXEC for RMSVGS machine (RMS VSE Guest Server) */
/* Nige 17Jan96 */

" ACCESS 1B5 B’ /* access DFSMS code mdisk */

"CP TERM MORE 1 1 HOLD OFF
"CP SPOOL CON START HOLD'

" CP SPOOL RDR HOLD'

"CP SET RUN ON'

"CP SET EMSG ON'

"CP SET IMSG ON'

"CP SET SMSG ON'

"SET SERVER ON' /* enable incoming IUCV comms */
" SET FULLSCREEN OFF' /* NOT  fullscreen CMS */
" SET AUTOREAD OFF' /* disble auto console reads */
" RTNLOAD * (FROM FSMPPST' /* access CSL */
"EXEC FSMRMVGS' /* Invoke VGS EXEC */
exit

Figure 121. VGS Service Machine PROFILE EXEC
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/* PROFILE EXEC for secondary VGS machine VGINVHLP */
/* Nige 17Jan96 */

"CP TERM MORE 1 1 HOLD OFF
"CP SPOOL CON START HOLD
"CP SP READER HOLD'

"CP SET RUN ON'

"CP SET EMSG ON'

"CP SET IMSG ON'

"CP SET SMSG ON'

"ACC 1B5 B'

" RTNLOAD * (FROM FSMPPST'
" EXEC FSMRMVGH

exit

Figure 122. Secondary Inventory Support Machine PROFILE EXEC

On both machines the A disk is a $SERVERS$ NAMES file (see Figure 123). You
add the :list. entry only if you want to restrict the user machines that are allowed
to use VGS and the secondary inventory support machine.

:nick.VGLIBSRV
:1ist.USERID1 USERID2

Figure 123. VGS Service Machine $SERVER$ NAMES Example

If more than one library exists in a configuration, VGS requires that a LIBCONFG
LIST file be present on its A disk (see Figure 124).

* Configuration file last updated by Adrian 03/21/96
L12345 MARVIN

L54321 HANK

* end of configuration data

Figure 124. Sample VGS Service Machine LIBCONFG LIST

If the secondary inventory support machine is to handle requests from multiple
VSE guests, a LIBRCMS SRVNAMES file must be present on its A disk (see
Figure 125). The file identifies the name of the VSE and the name of its
associated LIBRCMS server.

* LIBRCMS xref file last updated by Adrian 03/21/96

VSE1 LIBRC1
VSE2 LIBRC2
VSE3 LIBRC3

* end of cross reference file

Figure 125. Sample LIBRMCS SRVNAMES File

IBM Magstar 3494 Tape Library Guide



5.4.2 Librarian Server for CMS Users

5.4.3 VGS Exits

To enable the use of the secondary inventory support machine by VSE guests,
LIBRCMS is used to pass the results of a LBSERV inventory request from the
library manager to the requesting VSE guest. On each VSE, a partition is
required to run the librarian server. Dynamic partitions can be used, and at
least 1 MB of virtual storage is required. Also, the JCL should include a SETPFIX
command to fix a minimum of 50 KB to be used to communicate with the
secondary inventory server. Figure 126 shows an example of the JCL that
should be sent to each of the VSE guests that require inventory listing sent from
the VGS inventory server.

* §$ JOB JNM=LIBRCMS,CLASS=C,LDEST=*,DISP=K

// JOB LIBRCMS Start VSE/ESA librarian server for CMS users
// LIBDEF *,SEARCH=(PRD2.COMM)

// SETPARM SRVNAME=" LIBRC1’

// SETPFIX LIMIT=100K

// EXEC LIBRCMSV,SIZE=AUTO

/*

/&

* $$ EOJ

Figure 126. Sample LIBRCMS JCL

The exits described below can be used to control the way in which VGS
operates. All are optional except FSMRMVGC, the VGS customization exit.

5.4.3.1 VGS Customization Exit FSMRMVGC

VGS customization exit FSMRMVGC is used to define some locally named
resources and give some control over the way in which VGS operates. The VGS
options that you can change are listed below.

VGS_RES_TYPE: The type of resource that the main FSMRMVGS EXEC is to
manage, either LOCAL or PRIVATE. If neither of these values is specified, a
LOCAL resource is the default. IUCV authorizations are required in the
directory entry for the VGS machine as well, and for its communication
partners when a LOCAL resource is managed. For a PRIVATE resource,
authorization is handled with name files (authorized users must be added to
the $SERVER$ NAMES file on VGS, and a UCOMDIR NAMES file entry must
be added for the requesting machine). When the VSE guest communicates
directly with VGS through the LBSERV macro interface, VGS_RES_TYPE must
be LOCAL. The supplied default value is LOCAL.

LOCAL_VGS_NAME: The name used by the VGS EXEC to identify itself as
the manager of the resource. When the VSE guest communicates directly
with VGS through the LBSERV macro interface, the LOCAL_VGS_NAME must
be VGLIBSRV. The supplied default value is VGLIBSRV.

TELL_USERID: The user ID (or user ID/node ID combination separated with
/) to receive messages about unwholesome server events, if such notification
is requested by means of further options. Until you modify this option, the
messages are displayed at the server machine console on which the error
occurs. To notify multiple users, use a name file on the server's A disk, and
use a nickname to refer to the file.
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TELL_ON_ERROR: An indicator for requesting that TELL_USERID receives a
message when a nonfatal error occurs. The supplied default is N(no).

TELL_ON_FATAL: An indicator for requesting that the defined user ID
receives a message when a fatal error occurs. The supplied default is N
(no).

RESULTS_MAX_AGE: A criterion for purging completed mount requests from
the history file, VGSWTD RESULTS A. The numeric value represents the age
in days before records are purged. The supplied default is 1 day.

V_PACE_MAKER: The minimum number of seconds that must elapse
between checkback calls to the RMS machine to see whether a mount has
completed. Checkback calls sent too frequently add unnecessary overhead
to the RMS machine. The supplied default is 10 seconds.

SCRTCH_POOL: The name of the DFSMS/VM RMS scratch category to be
accessed for mount requests when the SCRATCH designation is used in
request syntax instead of SCRATCHXx, where x is a designated pool ID.
DFSMS/VM RMS provides 16 scratch categories, or pools, where x is 0-F.
When VSE shares the library with VM/ESA, it may be desirable to ensure that
VSE uses a different default scratch pool from that used by VM/ESA, as
specified in the DFSMS/VM control file. The supplied default for VSE is
SCRATCHO.

MI_VALUE: The timeout value in seconds, after which the VGS machine will
sever a request from a client, if a connection has been received but no
request is sent. The supplied default value is 180 seconds (3 minutes).

The variables listed below require customization if you plan to exploit the query
and manage inventory functions and have defined the secondary inventory
support machine. If you do not have to define the secondary inventory support
machine, change the HELPER_ID value as described below.

HELPER_ID: The user ID of the inventory support machine that supports
processing of manage inventory and query inventory requests. If an
inventory support machine is not desired (that is, if there is no need to
maintain inventory lists or send lists from the VSE guest), specify eight
asterisks (********)  The supplied default is VGINVHLP.

INV_MAX_TIME: The maximum number of seconds VGS is to keep
in-process query inventory and manage inventory requests active before
responding to the requester with a timeout error. This is a precaution in the
unlikely event that the secondary service machine goes down between the
start and finish of processing a request. VGS will respond with a timeout
error to VSE. The supplied default is 120 seconds (20 minutes).

|_PACE_MAKER: The minimum number of seconds that must elapse
between searches by the inventory support machine for new inventory
requests. The objective is to moderate the pace of machine processing
enough not to impact expected response time while allowing it to look for
work often. The supplied default is 10 seconds.

MASTER_NAME: The user ID of the DFSMS/VM RMS master machine. The
Inventory machine verifies that files received as inventory reports are sent
by user ID. The supplied default is RMSMASTR.

VSE_Q_LIB: The name of the predefined VSE librarian library where query
list members will be written. If the library is not defined, query inventory
requests will fail. The supplied default is VGSINV.
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VSE_M_LIB: The name of the predefined VSE librarian library where manage
list members are to be found. If the library is not defined, manage inventory
requests will fail. The supplied default is VGSINV.

VSE_Q_SLIB: The name of the predefined VSE librarian sublibrary where
query list members will be written. If the sublibrary is not defined, query
inventory requests will fail. A suggested convention is to use the library
name sublibrary. The supplied default is ATL1.

VSE_M_SLIB: The name of the predefined VSE librarian sublibrary where
manage list members are to be found. If the sublibrary is not defined,
manage inventory requests will fail. A suggested convention is to use the
library name sublibrary. The supplied default is ATL1.

REPORT_FNAME: The file name for the report files sent to the inventory
machine reader from the RMS master machine. By convention, the file
name is the value of the DFSMS/VM control file variable,
GV_GLOBAL_RESOURCE_ID. This value is used during query inventory
processing to validate reader files. The supplied default is DFSMS001, the
control file default.

5.4.3.2 VGS Authorization Exit FSMRMVGA

VGS authorization exit FSMRMVGA enables you to control who is authorized to
connect to VGS and who is allowed to issue the STOP_VGS command. As
shipped, the exit authorizes all requests. Unauthorized attempts to connect to
VGS result in a message sent to the log.

5.4.4 VSE Library Control Device Driver

The steps to customize the LCDD to match the requirements of your installation
are:

Install network hardware and 3494 Token-Ring feature
Create the VTAM configuration

Add the ALT SYS command to the IPL procedure
Install LCDD code

Define LCDD options

Start LCDD

ok wbdpRE

We have assumed that the LCDD code has been installed and in a native
VSE/ESA environment, the network connection has been established between
the host and the 3494. Detailed information about establishing the network
connection and installing the LCDD code can be found in the IBM 3494 User's
Guide: Device Driver VSE/ESA.

545 Add ALT SYS Command to the IPL Procedure

The SYS ATL IPL parameter (Figure 127) is used to define whether the VSE
system will communicate with the IBM 3494 tape library through VGS or LCDD:

VSE: communicate through LCDD
VM: communicate through VGS

The 3495 is supported only through VGS.

SYS ATL={VM | VSE }

Figure 127. SYS ATL IPL Parameter

Chapter 5. Implementing Software 199



If VSE/ESA is running native, the default is VSE. If VSE/ESA is running as a
guest, the default is VM.

5.4.6 Define LCDD Options

LCDD expects certain installation-specific information to be provided by control
statements associated with the LCDD job. Those control statements are:

200

Local_VSE_ID
Library_ID

Device_List

Msg_Level

Query_Inv_List

Manage_Inv_List

An eight-character identifier for the VSE system

An eight-character LU name for an attached library and
identification on the LAN. This is both the APPC resource
name and the name that is used in functional requests from
users.

The network TP name is LIBMGRTP.

The SCRDEF keyword precedes the name of the default
scratch pool for this host on this library. The default is
SCRATCHOO0.

The INSERT keyword allows a target category to be specified
for automatic insert processing of new volumes inserted in the
library. The target must be either SCRATCHnn or PRIVATE.
Without this parameter, automatic insert processing does not
occur.

An optional INSMSG keyword allows the messages and mount
gueuing to be enabled or disabled for mounts that fail with a
volume-not-found condition. The character Y (for yes) enables
this capability. N (for no) disables it. If this parameter is
omitted, messages are issued and mounts are queued (that
is, the default is INSMSG=Y).

There is one Library_ID statement for each attached IBM 3494
tape library. The Library_ID in the first statement specified is
the ID used if the user request does not specify which IBM
3494 tape library to use.

Defines the serial number of the IBM 3494 tape libraries
attached and the addresses of the tape drives within that are
to be used

Determines which messages are written to the system
console

Designates the name for the predefined library in which query
inventory (QI) member lists are to be created.

Designates the name of the predefined library from which
manage inventory (MIl) member lists are to be read.

Figure 128 on page 201 shows an example of an LCDD options file.
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LOCAL_VSE_ID VSEHOST1 * ID of this VSE system

LIBRARY_ID AUTLIBK1 LIBMGRTP SCRDEF=SCRATCHOO INSERT=SCRATCHOO INSMSG=Y
LIBRARY_ID AUTLIBK2 LIBMGRTP * Second 1ib definition

DEVICE_LIST 12345678 461 462 Drives for this host to use
DEVICE_LIST 87654321 482 Drives for this host to use
MSG_LEVEL 1 Write maximum to console
QUERY_INV_LISTS LIB=LCAINV Master inventory files
MANAGE_INV_LISTS LIB=LCAWRK Working copies

* % F k%

Figure 128. Sample LCDD Options File

5.4.7 Starting LCDD

Figure 129 shows a sample JCL statement for starting the LCDD. The
FSMLCITM phase is expected to reside in the program library established for
LCDD code during product installation. In this example, LCDD runs in a dynamic
partition. The LCDD control cards following the EXEC statement are described in
the IBM 3494 User's Guide: Media Library Device Driver for AS/400.

* §$ JOB JNM=LCARUN,CLASS=C

* §$ LST CLASS=C

// JOB LCARUN

// ASSGN SYSLST,PRINTER

// LIBDEF *,SEARCH=(LCA.PROD.LCAINV.LIBMGRLU)
// EXEC PGM=FSMLCITM,SIZE=200K

MSG_LEVEL 1 * Display max. level msg
LOCAL_VSE_ID VSEILCA * ID of this VSE system
LIBRARY_ID LIBMGRLU LIBMGRTP SCRDEF=SCRATCHOO INSERT=SCRATCHOO INSMSG=Y
DEVICE_LIST 12345678 180 181 * Tape drives

DEVICE_LIST 87654321 1A0 * Tape drive
QUERY_INV_LISTS LIB=LCAINV * Master inventory files
MANAGE_INV_LISTS LIB=LCAINV * Manage from master file
/&

* §$ EOJ

Figure 129. Sample JCL to Start the LCDD

Ensure that VTAM is active before starting the LCDD job and that the IBM 3494
library manager is online. After the LCDD starts, it performs a set of
initialization tasks before it becomes active and capable of accepting user
requests. Part of initialization involves exchanging messages with the IBM 3494
library manager.

During initialization, the communication paths are verified, and the library
manager sends configuration data for installed library hardware to the LCDD.
The LCDD uses the configuration data to complete its in-storage control block
structures required for conducting further communications with the library
manager and servicing user requests for library functions.

After initialization is successfully completed, the following message is displayed
on the console, and both the MSG command and the programming interfaces
are enabled:

LCAxxx23071 LCDD is initialized and ready for service
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If the LCDD cannot connect to the IBM 3494 library manager, or if the IBM 3494
library manager returns configuration information that does not match any data
provided in the DEVICE_LIST control card, this message is displayed on the
console and the LCDD goes into a wait state until the IBM 3494 library manager
sends configuration data:

LCAxxx2315I Initialized processing awaits configuration data

If configuration data was sent by the library manager but does not match the
DEVICE_LIST control card input, an additional message (LCAxxx2317W) indicates
that no library drives are initialized. In this case, check the control card
DEVICE_LIST. Make any needed corrections and then stop and restart the LCDD.

If the library manager is online and operational and the LCA2315] message is
displayed without the LCA2317W message, or if neither the LCAxxx23071 nor the
LCAxxx2315] message is written on the console during initialization, there is a
possible error in the VTAM or library manager communications definitions.
Cancel the LCDD job and restart it after the configuration problems are resolved.

5.4.8 Tape Management System Considerations

Tape management systems do not talk directly to the library manager. They
either communicate through the LBSERV macro, possibly through the VSE guest
server, or through CSL calls to RMS. It is the responsibility of the tape
management system to manage data sets. The purpose of VGS and RMS is to
provide a communication mechanism to the IBM 3494 tape library.

All tape management systems should provide a mechanism to synchronize the
status of the volumes that are held in the IBM 3494 tape library. This
synchronization is typically invoked through an operator command or as part of
normal tape management housekeeping.

5.4.9 Library Manager Categories Used by VM/ESA and VSE/ESA

DFSMS/VM uses 16 library manager volume categories from 0080 (hex) through
008F as VM categories from SCRATCHO through SCRATCH9 and SCRATCHA
through SCRATCHF. VSE/ESA uses 32 library manager volume categories from
00AO (hex) through 00BF as VSE categories from SCRATCHOO through
SCRATCH32. See Appendix A, “Library Manager Volume Categories” on

page 353 for details.

5.5 0S/400

IBM 3494 support for the AS/400 environment is supplied in the MLDD. This is
the basic support to control an IBM 3494 from AS/400.

BRMS/400 uses the interfaces in the MLDD to service IBM 3494 operations for
applications or end users. BRMS/400 is the recommended interface to the IBM
3494.

In this section we explain the basic considerations for sharing and partitioning
an IBM 3494 tape library in an AS/400 environment using BRMS/400.

More information about the MLDD can be found in the IBM 3494 User's Guide:
Media Library Device Driver for AS/400. Information about BRMS/400 can be
found in Backup Recovery and Media Services/400 V3R?7.

202 IBM Magstar 3494 Tape Library Guide



5.5.1 Basic Implementation
In this section we explain the basic implementation of the MLDD and BRMS/400.

5.5.1.1 Installation Tasks for MLDD
The installation tasks for the MLDD are:

1.
2.
3.

Sign on to AS/400 as QSECOFR.
From the main menu, type RSTLICPGM and press PFA4.
Fill in the menu choices as follows and then press Enter:
Product = = > 5798RZH
Language number ==> 2924 (for English upper or lower case)

Two product libraries are created, QMLD and QUSRMLD. In addition to
these, a subsystem called QMLDSBS is created.

. Type the ADDMLD command and press PF4 to:

Set up the RS-232 or LAN port for IBM 3494 communications
Vary on the MLDD line

. Type the INZMLD command and press PF4 to initialize the MLDD. This

initialization command starts jobs QMLMAIN, QMLCOM, and QMLTRACE.
You can use the ENDMLD command to terminate these jobs for problem
analysis or error recovery.

. Use the DSPSTSMLD command to display the IBM 3494 status:

Total and available cells
I/O station status

Operational state

5.5.1.2 Installation Tasks for BRMS/400
The installation tasks for the BRMS/400 are:

1.

o 0 » w N

Issue the RSTLICPGM command to:
Gather device information
Dynamically build classes, policies, and control groups
Set up default backup control groups for full backup of the entire system
Enroll the CST in the BRMS/400 media management inventory.
Review the BRMS/400 policies and change them to suit your needs.
Add further backup control groups for more granular backup.
Add archive control groups if needed.

Perform initial full system save to generate save history as a recovery
starting point.

5.5.1.3 BRMS/400 Control Data Sets

The BRMS/400 uses its own media inventory for volume management. The
media inventory contains the volser number, contents, location, container, and
status of all volumes. Both active (private) and scratch volumes are carried in
the media inventory.
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5.6 AIX Support

5.6.1 AIX Device

In this section we describe the support of IBM 3494 tape libraries for applications
running on AlX, on an RS/6000 or RS/6000 SP. Two environments are discussed:
the library device driver environment and the ADSM application environment.
The latter provides IBM 3494 tape library management functions in addition to
backup and restore and archive and retrieve functions.

IBM's Remote Tape APl (RTAPI) provides a programmable interface to allow
network AlIX clients to access tape data from an IBM 3494 tape library attached
to an AIX RTAPI tape server. RTAPI is not discussed in this section, but an IBM
Storage Specialist can provide you with information about RTAPI.

In this section, we use the term RS/6000 for both an RS/6000 and an RS/6000 SP
node.

Drivers

In this section we describe the device drivers used to support an IBM 3494 tape
library in an RS/6000 environment. We also give an overview of how the device
drivers are installed and configured.

Depending on the attachment method used, there are two different device driver
implementations. Figure 130 shows the two device drivers that are used in a
SCSI environment:

Atape.driver, which provides the interface to the tape drive
Atldd.driver, which provides the library manager control point (LMCP)
daemon

COMMAND LINE or
APPLICATION SHELL SCRIPT

T
IOCTL [MTIO | MTLIB

| — ]

TAPE DEVICE LIBRARY DEVICE
DRIVER DRIVER

CONTROL
PATH

Figure 130. AIX SCSI Support for Tape Library

Figure 131 on page 205 shows an ESCON or parallel channel attachment. In this
configuration, a single device driver provides the interface to both the tape drive
and IBM 3494 tape library. There are two device drivers, depending on which
type of channel is used:

s370.driver, for parallel attachment
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s390.driver, for ESCON attachment

COMMAND LINE or
APPLICATION SHELL SCRIPT

— — —
IOCTL | MTIO | MTLIB

CHANNEL DEVICE DRIVER

Parallel or
ESCON
channel

Figure 131. AIX Parallel or ECSON Support for Tape Library

In both environments, the drivers provide a programmable interface through
system calls to the tape device and library manager and a command line
interface to the library manager. The programming interface is provided through
AlIX special files: in the case of tape devices, through the /DEV/RMT*; and in the
case of /IDEV/LMCPXx, through the library manager control point daemon. The
programmable and command line interfaces provided with the device drivers
are:

IOCTL for tape devices and to open the library manager control point special
file

MTIO for library system calls

MTLIB library command interface

As shipped with the AIX kernel, the IOCTL system calls have had additional
functions added to provide support for the 3490, 3490E, and 3590 tape drives.
The driver supplies the existing IOCTL functions to allow compatibility with
existing applications. The programmable interface to control library operations
is provided by the MTIO system calls. Before a call can be made, the library
manager control point special file must first be opened by the use of IOCTL.

We do not describe the IOCTL or MTIO system calls further. Detailed
information can be found in the SCSI Device Drivers: Installation and User's
Guide in the IBM AlX Parallel and ESCON Channel Tape Attachment/6000 .

Chapter 5. Implementing Software 205



5.6.2 MTLIB Command Line Interface

The MTLIB command can be issued from either the AIX prompt or within a shell
script. The MTLIB command is easy to use and enables you to obtain status
information about the library, drives, and cartridges. Using MTLIB, you can
mount and demount cartridges, and perform insert and eject functions by
changing the cartridge’s library manager category.

The structure of the MTLIB command is simplistic, so every action that the
library must perform to complete a task must be coded. Appendix B, “MTLIB
Command” on page 361 contains full details on the MTLIB command.

You can use the MTLIB command to quickly automate existing backup
procedures if an application such as ADSM, RTAPI, or LibrarySmart was not
used. Before you can mount a cartridge, you first have to change its library
manager category to an AIX scratch or specific category. Native AIX can use
any category, but care should be taken if you are sharing the library.

In the example in Figure 132, we assume that volume AIX001 was already in the
library and we just inserted volume AIX002. After we made two TAR backups,
we ejected AIX001 so that it could be kept in an offsite vault.

mt1ib -1 /dev/Imcp0 -C -VAIX001 -t1000
mt1ib -1 /dev/Imcp0 -m -f /dev/rmt0 -VAIX001
mtlib -1 /dev/Imcp0 -m -f /dev/rmtl -VAIX002
tar -cvf /dev/rmt0 ./

tar -cvf /dev/rmtl ./

mt1ib -1 /dev/Imcp0 -d -f /dev/rmt0 -VAIX001
mtlib -1 /dev/Imcp0 -d -f /dev/rmtl -VAIX002
mt1ib -1 /dev/Imcp0 -C -VAIX001 -tFF10
mtlib -1 /dev/Imcp0 -qL

mt1ib -1 /dev/Imcp0 -m -f /dev/rmt0 -VAIX002
tar -tvf /dev/rmtl

mt1ib -1 /dev/Imcp0 -d -f /dev/rmt0 -VAIX002

Figure 132. Using MTLIB to Automate TAR Backup

mtlib -1 /dev/Imcp0 -C -VAIX001 -t1000

This command changes the cartridge AIX001 library manager category to
x'1000', which is not reserved by any other hosts or for any library manager
function.

mtlib -I /dev/ImcpO -m -f /dev/rmt0 -VAIX001
This command mounts cartridge AIX001 onto device rmtO.

mtlib -I /dev/ImcpO -m -f /dev/rmt0 -VAIX002
This command mounts cartridge AIX002 onto device rmtl.

tar -cvf /dev/rmtO * tar -cvf /dev/rmt0

This is the TAR command used to perform normal backup. It is normally
used to back up the whole file system from which the MTLIB command is
run.

mtlib -l /dev/Imcp0O -d -f /dev/rmt0 -VAIX001
This command demounts cartridge AIX001 from dev rmt0. If in a script, this
command is not issued until the TAR command has completed.

mtlib -l /dev/ImcpO -d -f /dev/rmtl -VAIX002
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This command demounts cartridge AIX002 from dev rmtl. If in a script, this
command is not issued until the TAR command has completed.

mtlib -I /dev/Imcp0 -C -VAIX001 -tFF10

This command changes the library manager category of cartridge AIX001 to
FF10. Setting the library manager category instructs the library manager to
eject the cartridge from the library through the convenience 1/O station (see
Table 47 on page 353 for a full list of library manager volume categories).

mtlib -1 /dev/Imcp0 -qL
This command requests status information about the library from the library
manager (see Figure 133 on page 208 for the response to this command).

mtlib -I /dev/ImcpO -m -f /dev/rmt0 -VAIX002
This command remounts cartridge AIX002 to device rmtO.

tar -tvf /dev/rmt0O
This is the TAR command to list the files on the cartridge. It could be used
to ensure that all files have been backed up as needed.

mtlib -I /dev/ImcpO -d -f /dev/rmt0 -VAIX002
This command demounts the cartridge from rmt0.
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Performing Query Library Data using /dev/Imcp0
Library Data:

state....oviiiinet, Automated Operational State
Dual Write Disabled

input stations....... 1

output stations...... 1

input/output status..Al1 input stations empty
A11 output stations empty

machine type......... 3494
sequence number...... 12345
number of cells...... 207
available cells...... 0
subsystems........... 1
convenience capacity.20
accessor config...... 01

accessor 0 status....Accessor available
Gripper O available
Gripper 0 vision operational
Gripper 1 not installed
Gripper 1 vision not operational

accessor 1 status....00

accessor 2 status....00

accessor 3 status....00

accessor 4 status....00

accessor 5 status....00

accessor 6 status....00

accessor 7 status....00

comp avail status....Primary Tibrary manager installed.
Primary Tibrary manager available.
Primary hard drive installed.
Primary hard drive available.
Secondary hard drive installed.
Secondary hard drive available.
Convenience input station installed.
Convenience input station available.
Convenience output station installed.
Convenience output station available.

Figure 133. Response to MTLIB Query Library Command

5.6.3 Device Driver Installation

The discussion that follows assumes that the hardware is installed and the data
and command paths have been connected. See 4.8, “AlX Support” on page 106
for an overview of connecting the library manager to an RS/6000 through a LAN
or directly through an ESCON or parallel channel.

There are a number of steps to install the device drivers. We give an overview
of the steps required in a SCSI environment. For further information about
ESCON or parallel attachment, see IBM AIX Parallel and ESCON Channel Tape
Attachment/6000.

Device driver installation and configuration can be done through either the AIX
Systems Management and Installation Tool (SMIT) or commands.
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5.6.3.1 Installing the AIX Tape and Medium Changer Device Driver
The tape device drive is called the AIX tape and medium changer device driver.
It supports the IBM 3490 Model C and F and the IBM Magstar 3590 Model B1A
tape drives when they are installed in an IBM 3494.

Use the installp utility to install the AIX tape and medium changer device driver
and the smit, chdev, rmdev, or mkdev commands for configuration.

You must have root authority to perform any of these operations.

Use the smit command, or to install from the command line, use the following
command:

installp -ac -d /dev/rfd0 Atape.driver

If a previous version of Atape.driver is installed, use the -F flag with the installp
command to force an installation. After the driver software is installed and a
tape drive is connected to the adapter card, configure the device and make it
available.

To make the hardware aware of the tape drive you can either:

Enter the cfgmgr command with no parameters. This command
automatically configures all devices, including the new IBM Magstar 3590
tape subsystem.

Shut down the system and reboot by entering the
shutdown -Fr

command. This process automatically configures and makes available any
new devices.

Note: We recommend that the system be powered off if the SCSI cable has
not been connected to the tape drive. A fuse in the terminator can
trip if power is present when connecting the cable.

Follow the steps listed below to configure the tape drive to the operating system.
Our example shows how a 3590 would be configured. As you can see from the
length of the mkdev command, it would be much simpler to use smit:

1. Use the mkdev command. For example, on AIX Version 4:

mkdev -s scsi -c tape -t 3590 -p scsil -w 4,0 -1 rmt4 -a
block size=0

This command defines a SCSI tape device, connected at target 4 and logical
unit number (LUN) 0 and attached to the parent adapter, scsil. It is type
3590 with a special file name of /dev/rmt4.

2. Use the smit menu and enter the smit tape command.

Figure 134 on page 210 shows the tape drive menu on the Add a Tape Drive
screen.
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210

. —
Add a Tape Drive
Type or select values in entry fields.
Press Enter AFTER making all desired changes.
(Entry Fields)
Tape Drive Type 3590
Tape Drive Interface scsi
Description IBM 3590 Tape...
Parent Adapter scsil
* CONNECTION address (10) +
Block Size (0=Variable Length) (0) +#
Use Hardware Compression on Tape (yes) +
Use Device Buffers during Writes (yes) +
Allow Device to Dominate SCSI Bus Cycles (yes) +
Activate volume information Togging (yes) +
Maximum size of Tog file(in # of entries) (5000) +#
F1=Help F2=Refresh F3=Cancel F4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do
A N— —

Figure 134. Defining the IBM 3590 Using the Smit Menu

Notes:

For the CONNECTION address, the format is TL in AIX Version 3, and
T,L in AIX Version 4, where T is the SCSI target address of the device
and L is the SCSI LUN address for the corresponding target.

The Block Size parameter determines whether the device driver will
accept fixed- or variable-length blocks from an application or the
device. If zero is specified, the driver will accept blocks of variable
length. If a positive, nonzero value is specified, the driver will only
accept blocks of that exact length.

With block size set to zero, variable block mode, be sure the utility or
application has the proper blocking characteristic set.

For a 3590 we recommend that the transfer size of the SCSI bus be
increased, so that applications can use the 2 MB block size that the
drive supports. To increase the transfer size, enter:

/usr/1pp/Atape/instAtape -s 0x902000

Further information about the IBM Magstar 3590 tape subsystem can
be found in IBM Magstar 3590 Tape Subsystem: Multiplatform
Implementation. This redbook also provides further information on the
operation and configuration of SCSI libraries.

To configure a defined tape drive use smit tape or issue this command:
mkdev -1 rmtd

To check that the tape drive is available, issue this command:

1sdev -Cc tape
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5.6.3.2 Installing the AIX Tape Library Device Driver

Ensure that the RS-232 or LAN cable for IBM 3494 communications is in place
before you install the device driver. Install the AIX tape library device driver by
following these steps:

1.
2.

&

To

Install the device driver software.

Configure the IBM 3494 serial port (the library control path can use either an
RS-232 or a LAN connection).

Define the IBM 3494 to the daemon.

Configure the LMCP.

Load the daemon.

load the daemon, follow these steps:

. Install the AIX tape library device driver by using the installp utility, the smit

command, or the following command:
installp -acXd /dev/rfd0 all
Before entering the above command, insert the diskette labeled “IBM

Automated Tape Library Device Driver, AIX LAN/TTY” in the workstation
diskette drive.

. If you are using RS-232 for the control path, use the smit command to

configure the serial port (the library manager control path). If you are using
a LAN connection, proceed with configuring the LMCP. To configure the
RS-232 connection, enter the following:

smit tty
Select, from the TTY menu, Add a tty device.
From the Selection menu, select the appropriate parent adapter.
From the ADD TTY menu:
— Enter the port number (use F4 to generate a list of possible values).
— Set baud rate to 9600.
— Set 8 data bits, 1 stop bit, no parity.

— Set Enable program to off (use F4 to generate a list of possible
values).

- Set Enable LOGIN to disable (use tab key to toggle value).

Press Return to configure the tty device.

. Define all library names to the daemon, using your favorite editor to edit the

/etc/ibmatl.conf file:
painless /dev/tty0 mercury

This device-stanza entry defines a library painless connected to the
workstation on /dev/tty0 through an RS-232 connection. The identifier that
painless uses to identify this particular host is mercury:

painless  9.115.32.12 mercury
This device-stanza entry defines a library painless connected to a LAN, and
the library manager IP address is 9.115.32.12. The port address could also

be added. Again, the identifier that painless uses to identify this particular
host is mercury.
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4. Configure the LMCP, using smit to update the Add a LMCP Logical Device
menu. The library name you choose must be one of the library names that
you defined in the /etc/ibmatl.conf file.

5. You now have to make the LMCP available. On the smit Tape Drive Menu,
select the Configure a Defined Tape Drive option, or issue this command:

mkdev -1 Tmcp{x}

where {x} is the number used when defining the control point.
6. Load the daemon with the following command:

cfgmgr

The /etc/inittab file is updated when you configure the LMCP. The daemon is
started automatically during system initialization.

To check that the daemon is running, issue this command:

ps -ef | grep Tmcp

Once the device drivers have been installed, we recommend that you complete
the test procedure before installing or customizing application software.

Full descriptions of device driver installation can be found in the SCS/ Device
Drivers: Installation and User's Guide and in the IBM AIX Parallel and ESCON
Channel Tape Attachment/6000.

5.6.4 Define Tape Library and Tape Drives to ADSM
For ADSM to use the IBM 3494 tape library, follow these steps:

1. Define the tape library.

Define the library-resident drives.

Define the storage pool device class.

Define the storage pool.

Define the tape volumes in the storage pool.

Check in the volumes to the storage pool.

Change the management class to use the new storage pool.

NoobkowN

To define the library and type of library to ADSM, use the DEFINE LIBRARY
command (Figure 135). We have used the abbreviated versions of the
parameters.

DEF LIBR PAINLESS LIBT=349X SCRATCHCAT=301 PRIVATCAT=300 DEVI=/dev/Imcp0

Figure 135. ADSM DEFINE LIBRARY Command

PAINLESS is the library name; this name could also be the name used for the
LMCP. The ADSM library manager categories are 012d and 012c for scratch and
private volumes, respectively. In ADSM the category numbers are in decimal,
and in the library manager they are in hex. The ADSM scratch and private
default library manager categories can be changed in the DEFINE LIBRARY
command (except to those reserved for the library manager). We have shown
this in the example. When support for 3590 drives is enabled (by the
ENABLE3590LIBRARY option in the server options file), ADSM automatically
creates two scratch categories, one for 3490 scratch volumes and one for 3590
scratch volumes.
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The 3490 scratch category is specified with the SCRATCHCAT parameter (default
012D), the 3590 scratch category is one number higher (default 012E).

We next define the devices that will be inside the library, using the DEFINE
DRIVE command (Figure 136).

DEF DR PAINLESS ATLDR1 DEVI=/dev/rmtl

Figure 136. ADSM DEFINE DRIVE Command

In this example we define the tape drive that is accessed through the AIX special
/dev/rmtl to ADSM. The drive is known to ADSM as ATLDR1 and is resident in
the library called PAINLESS.

Before defining the storage pool, you must define the type of devices within the
storage pool, using the DEFINE DEVCLASS command. It is not possible to mix
3590 and 3490E drives in the same device class and therefore the same storage
pool. Figure 137 shows the command to define a device class for the 3590
drives in our IBM 3494 tape library. For other parameters, we use the default
values.

DEF DEV ATLDEVCL DEVT=3590 LIBR=PAINLESS

Figure 137. ADSM DEFINE DEVCLASS Command

Use the DEFINE STGPOOL command to define a storage pool that the IBM 3494
tape library uses (Figure 138).

DEF STG ATLPOOL ATLDEVCL

Figure 138. ADSM DEFINE STGPOOL Command

The storage pool is called ATLPOOL and the class of device with that pool is
defined by the ATLDEVCL device class. For other parameters, we use the
defaults.

Using the DEFINE VOLUME command (Figure 139), you can manually define the
volumes ADSM will have in a storage pool. Alternatively, you could use the
MAXSCRATCH parameter of STGPOOL to allow ADSM to get its own scratch
volumes from the library manager ADSM scratch category.

DEF V ATLPOOL ADSMO1 ACC=READW

Figure 139. ADSM DEFINE VOLUME Command

We have defined the cartridge with a volser number of ADSMO01 and belonging to
a storage pool called ATLPOOL.

Before the volumes can be used by ADSM, they must first be labeled. ADSM
provides a program (DSMLABEL) to do this. DSMLABEL with the -search
parameter labels all cartridges in the INSERT category, so care must be taken
that only the cartridges to be used by ADSM are in this category. Figure 140 on
page 214 shows an example of a DSMLABEL command. If the -keep parameter
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is not specified, the cartridge is placed in the convenience I/O station once it has
been labeled.

dsmlabel -drive=/dev/rmtl -drive=/dev/rmt2
-library=/dev/Imcp0 -search -keep

Figure 140. ADSM DSMLABEL Command

Once the cartridges have been labeled, the library manager category can be
assigned to them by issuing the CHECKIN LIBVOLUME command to eject volume
from an IBM 3494 tape library. Figure 141 shows an example of a CHECKIN
LIBVOLUME command. We assign cartridges with a volser number of ADSMO01
to the ADSM library manager scratch category. By specifying CHECKL=NO, we
tell ADSM that we do not want the label to be checked. If all volumes in the
library manager insert category are to be in ADSM, we use the SEARCH=YES
parameter and do not specify a volser number. Take special care when using
this parameter if the IBM 3494 tape library is shared by other hosts.

CHECKI LIBV PAINLESS ADSMO1 STAT=SCR CHECKL=NO DEVT=3590

Figure 141. ADSM CHECKIN LIBVOLUME Command

5.7 Sun OS

Sun can only attach to an IBM 3494 through a SCSI-2 data path and using either
LAN or RS-232 for the library control path. As with AlIX, two device drivers would
be supplied, one for the tape drive and the other for the library. The AIX
configuration in Figure 130 on page 204 is similar to the implementation used
with Sun.

The library device driver provides a library manager control point daemon
(LMCPD), which is accessed through three C object modules to interface with the
library manager. The MTLIB command line interface is also available.

5.7.1 Installing the IBM Tape and Media Changer Device Driver for SunOS

Installation of the tape and media changer device driver is accomplished by
using the standard Sun package facility. The IBM SCSI Tape and Medium
Changer Device Driver for Solaris package is named /IBMtape. Configuration of
the device driver is handled through the standard convention of a name.conf
configuration file having the same name as the driver and existing in the same
directory as the device driver. The Differential SCSI-2 support must already exist
on the machine before installing the IBM SCSI Tape and Medium Changer
Device Driver for Solaris. If the Differential SCSI-2 adapter and the associated
SCSI adapter device driver are not installed and configured, you must install and
configure them before proceeding with the installation of the /IBMtape package.

Note: You must have root authority to perform this procedure, and you will be

required to reboot the system during the installation.

If your system has a diskette drive, insert the distribution diskette and enter the
following commands:
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/usr/bin/volcheck

/usr/sbin/pkgadd -d /vol/dev/aliases/floppy IBMtape
/usr/bin/eject

cd /

Then shut down and reboot the system according to your normal procedures.

If your system does not have a diskette drive but is connected to the network
insert the distribution diskette in another workstation on the network and enter
the following commands:
/usr/bin/volcheck
/usr/bin/dd if=/vol/dev/aliases/floppy of=/tmp/image.pkg
/usr/bin/eject
Now enter the following commands on the target workstation:
/usr/sbin/pkgadd -d /tmp/image.pkg IBMtape
(tmp is directory on server)
cd /
/usr/sbin/shutdown -y -g -i6

Then shut down and reboot the system according to your normal procedures.

To verify that the installation was successful, enter:

pkginfo stdd

Refer to the Solaris manuals for more detailed information about installing a Sun
package.

Detailed instructions for the installation, configuration, and verification of the IBM
SCSI Tape and Medium Changer Device Driver for Sun OS as well as the Sun
OS Tape Library Driver can be found in the SCSI Device Drivers: Installation and
User's Guide, which is shipped with the device drivers.

5.7.2 Installing the IBM Tape Library Driver for Sun OS

Installation of the Tape Library device driver is accomplished by using the
standard Sun package facility. The IBM Tape Library Driver for Solaris package
is named Imcpd. The LAN or TTY support must exist on the machine before
installing the IBM Library daemon for SunOS. Install and configure the LAN or
TTY adapter and associated LAN or TTY adapter device driver before proceeding
with the installation of the Imcpd package. You must have root authority to
perform this installation.

The distribution diskette contains a file system comprising the Imcpd package
with the library daemon and other associated files and utilities.

Ensure that the RS-232 or LAN cable for IBM 3494 communications is in place
before you install the device driver. The library control path is established by
either of the following methods:

Using a standard 25-pin null modem D-shell RS-232 cable. The cable can be
placed in a native serial port, or on an 8- or 16-port asynchronous adapter.

Using a LAN connection (either Ethernet or token ring) with TCP/IP.
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To install the IBM tape library daemon for SunOS follow these steps:
1. Install the IBM 3494 daemon, called Imcpd.

2. Configure the IBM 3494 serial port (the library control path can use an
RS-232, or LAN connection).

3. Define the IBM 3494 to the Imcpd daemon.

4. Define the host port if using TCP/IP for the