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Preface

In this IBM® Redbook we provide a detailed explanation of the new virtual tape
support provided by i5/0S® V5R4. We cover the concepts, planning, and use of
virtual tape support.

Backup and Recovery Media Services (BRMS) is an important program product
for System i5™ customers to enable management of their system and data
backups. This publication describes how BRMS uses the new virtual tape
support for virtual backups.

This redbook is intended for IBM, Business Partner and client technical
professionals who will be planning, implementing, and operating virtual tape
support.

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, Rochester Center.

Nick Harris is a Consulting IT Specialist for the iSeries™ and has spent the last
eight years in the International Technical Support Organization, Rochester
Center. He specializes in eServer™ i5 and iSeries hardware, i5/0S and
0S/400® software, LPAR, High Availability, external disk, Windows® integration,
and Linux®. He writes IBM Redbooks™ and teaches IBM classes at ITSO
Technical forums worldwide on all these areas and as they are related to system
design and server consolidation. He spent 13 years in the United Kingdom (UK)
AS/400® Business, where he worked with S/36, S/38, AS/400, and iSeries
servers.

You can contact Nick by sending e-mail to:

mailto:niharris@us.ibm.com

Brian Bohner is a Software Engineer for the IBM Rochester iSeries Support
Center, Rochester, MN. He has been a specialist on the Save/Restore and
BRMS team since 2001. His areas of expertise include upgrades, backups,
recoveries, PTFs, BRMS, and virtual media. Brian has authored several technical
documents including an article that first introduced Image Catalogs which was
published in the eServer iSeries magazine. He continues to provide remote
technical support, future release functions/support, and lab testing, and travels
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nationally and internationally to perform system installations and disaster
recovery.

You can contact Brian by sending e-mail to:

mailto:bbohner@us.ibm.com

Dan Johansson is a Software Specialist working in Information Technology
Services for IBM Sweden. He specializes in software support for System i5,
i5/0S, 0S/400 and BRMS.

You can contact Dan by sending e-mail to:

mailto:dan.johansson@se.ibm.com

Albert Karels is an IT Specialist Advisory in IBM The Netherlands. He has
worked at IBM for 17 years. In 1997 he joined the iSeries software support team
in the Netherlands, where he still works today. His areas of expertise include
BRMS, save&restore and tape support on iSeries.

You can contact Albert by sending e-mail to:

mailto:albert karels@nl.ibm.com

Thanks to the following for their contributions to this project:
Joe Kochan

Sanjay A Patel

Lee Prissel

IBM Rochester Development Lab

Mervyn Venter

IBM Rochester Support Center

Debbie Saugen

IBM Business Continuity and Recovery Services
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» Send your comments in an e-mail to:
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Introduction to virtual tape

In this chapter, we introduce virtual tape in i5/0S. First we explain the virtual tape
concept and describe how to position it. Next, we compare virtual tape with
physical tape and discuss the benefits of using virtual tape.

Finally, we describe the physical devices that are supported, and how virtual tape
actually works.
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1.1 What is virtual tape

The virtual tape concept is a simulated tape environment within i5/0S. It consists
of the following:

» Virtual tape drives (up to 35)

» Virtual tapes (256 maximum per image catalog)

» One or more image catalogs holding the virtual tapes. These are called image
catalog entries.

This virtual environment behaves exactly as though there were real tape drives
with real physical tape volumes. The virtual tape volumes are structured exactly
like real tapes, with headers, tape marks, trailer labels, and so on.

Use virtual tapes exactly as you would real tapes. Commands such as DSPTAP,
CHKTAP, and so on behave in the same manner as they would in real tapes. As
a user you will not notice any difference. You can even flip their write protect
switch.

Notice the emphasis on the word “exact”. This is because virtual tapes are
exactly like real tapes, with only a minor difference: since they are virtual, you
should copy the virtual tapes to real tape volumes and store them safely. Apart
from this, no other difference exists.

1.2 Positioning the virtual tape

This section discusses the positioning of virtual tape and compares it with other
virtual media services and physical tape.

1.2.1 Other virtual media services

The following virtual media services are available:
» Virtual optical

This is available in OS/400 V5R2, i5/0S V5R4, and subsequent releases.
With this function, you can load optical images and use them for installation of
software and PTFs.

» Virtual Tape Server (VTS)

This is currently not available in i5/0S. This function, which is actually a tape
server on which clients can back up their details, is available on some other
platforms (for example, the IBM z/OS® platform).
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» Virtual tape

This is available in i5/0S V5R4 and subsequent releases, and can be used to
back up and restore data from a virtual tape device.

1.2.2 Supported applications and operating systems

The virtual tape function in i5/0S provides the same functionality as a physical
tape. There are, however, a few exceptions with regard to specific functions.
These are discussed in 2.6, “Limitations” on page 26.

Virtual tape in i5/0S acts as a Random Access Cartridge Loader (RACL), which
is still a tape device and not a media library. All the save commands in i5/0S can
use the virtual tape function.

The following applications and integrated operating systems are supported:

» Backup Recovery and Media Services (BRMS)

BRMS V5R4 fully supports virtual tape. 2.7, “Planning for Backup Recovery
Media Services” on page 27 provides more information about BRMS and
virtual tape.

» Linux on integrated IBM @server® xSeries® server

For more information about Linux and virtual tape, refer to the IBM @server
iSeries Information Center, which is available on the Web at:

http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp

In the Contents frame on the left panel, select iSeries Information Center
Version 5 Release 4, expand Integrated operating environments, and
select Linux — Linux on an integrated xSeries solution.

» Windows on an integrated IBM @server xSeries server

Only the xSeries servers connected through the new V5R4 iSCSI support can
use virtual tape. There is no support for xSeries servers connected via HSL.

» System i5 guest operating system support:

Linux in a guest partition on i5 using virtual I/0O (hosted). Currently, there is no
support for AIX®.
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1.3 Benefits of virtual tape

4

Using virtual tape offers the following benefits:

>

There is no need for physical tape devices to be attached during backup or
restore.

This can be due to one or more of the following reasons:
— The tape device or media library is shared between systems or partitions.

— The tape device or media library is being used by another process or job
at that time.

— The tape device or media library is unavailable or is unstable due to a
hardware defect.

Of course, the virtual media still has to be duplicated to physical media, but
the backup can go on.

Virtual tape can be used to reduce backup time by running concurrent
backups in situations where there are insufficient physical tape devices
available to perform this task.

You can FTP the image to other partitions or systems and add it as an entry to
the image catalog. There can be multiple reasons why you want the virtual
tape image on another system or partition, including the following:

— In the system on which you are running a backup or restore, there is no
hardware to support the media you use for backup. In such a situation, you
can back up to virtual tape and then transfer the image to a partition or
system to which a physical tape device is attached.

— You want to restore data from an image on another system and you do not
use a switchable iASP to store the virtual tape images on. The image can
be used in either switchable iIASP or user ASP.

For user ASP and non-switchable iASP, the only benefit is that the user
ASP or iASP are on other DASDs. For switchable iASP, the image can be
used for backup and restore on multiple systems, without requiring the
image to be transferred to another system. You can simply switch the iIASP.

It can reduce the save time, depending on the configuration and workload.
There are no media errors with virtual tape.

A permanent media error causes a backup to fail, which implies that there is
no complete backup.

The concept of failed saves when using Save-While-Active (SWA) is no longer
present.

When performing a backup to physical tape, there is always a chance of a
media error and with SWA checkpoint processing, there is no possibility of

i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation



restarting the backup since the applications or batch jobs are already running.
With virtual tape, this is no longer a concern.

It can reduce recovery time, especially in the case of applications in which it is
common practice to restore files frequently. For example, for restoring mail
files in Domino®, you can restore the files directly from the virtual volumes.

It allows having a local copy of data and an offsite duplicated copy of the data.
Local copies can be retained on the system for a period of time for recall of
the data.

It has the ability to save more than one library, while a user without BRMS
can only save one library per save file.

1.4 Supported physical devices

Virtual tape on i5/0S supports every physical tape device that is supported on
i5/08S. However, there are four different densities you can choose for virtual tape,
and the density should be compatible with the physical device.

For virtual tape, density is used to control the optimum block size that the volume
will use. Following are the four densities available for virtual tape:

»

*VRT32K

This will not use an optimum block size and will be compatible with all
physical devices.

*VRT64K

This uses an optimum block size of 64 KB and will be compatible with 3490F
model 18 track media, VXA, 8 mm devices, 35xx devices, and newer type
QIC devices.

*VRT240K

This uses an optimum block size of 240 KB and will be compatible with VXA,
8 mm devices, 35xx devices, and newer type QIC devices.

*VRT256K

This uses an optimum block size of 256 KB and will be compatible with 35xx
devices and newer type QIC devices.

Appendix A, “Block sizes” on page 457 contains a chart with a list of physical
devices and their compatibility with block size.

For maximum performance, use the largest compatible block size. The density
can only be changed with the INZTAP command.
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Note: A backup performed on a volume with a density that is not compatible
with the physical device cannot be duplicated.

1.5 More details about virtual tape

This section provides more information about how virtual tape actually works.

1.5.1 Virtual tape device

A virtual tape device acts as a real tape device. It uses the same technology
used by virtual optical devices, such as an image catalog and image catalog

e

»

ntries. The following specifications apply to virtual tape:

Every system with V5R4 or a subsequent release installed has an IOP type
268C with a storage controller (IOA) type 6B02. These are the virtual IOPs
and IOAs to which the virtual devices will be attached.

The virtual tape device resources have a type 63B0 and will automatically be
created when a virtual tape device description is created specifying *VRT as
the hardware resource.

You can create as many virtual tape device descriptions as you want, but the
maximum number of virtual tape resources is 35. Therefore, there can be up
to 35 virtual tape devices being varied on at same time.

Virtual tape resources (type 63B0) will have a status of NOT DETECTED in
WRKHDWRSC or DSPHDWRSC after the next IPL, when no device
description is attached. There is no need to delete this hardware resource.

1.5.2 Image catalog

6

Virtual tape uses the same technology as virtual optical on i5/0S. It also uses an
image catalog with image catalog entries. The properties of the image catalog for
virtual tape are:

>

2

An image catalog is an object of type *IMGCLG and resides in QUSRSYS.

When creating the image catalog, a directory in the Integrated File System
(IFS) must be specified, in which the virtual volumes will be stored.

An image catalog must be loaded. Specify a virtual tape device before using
it. The virtual tape device should be varied on.

One image catalog can hold up to 256 virtual volumes.
Different density types within one image catalog are allowed.
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Image catalog entries
Image catalog entries in an image catalog represent the virtual tape volumes.

The following specifications apply:

» Animage catalog entry is actually a streamfile in IFS residing in the directory
specified for the image catalog. This streamfile has a special attribute to
prevent the following:

— Save with storage free
— Scan processing (virus checking)
— Journaling

» The maximum size of one image catalog entry (virtual volume) is
1000,000,000,000 bytes (1TB).

» It can be stored in iASPs or user ASPs.
» Virtual volumes can be write protected.
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Planning for virtual tape

Before using virtual tape, it is important to formulate a plan and have a clear
understanding of what you require. In this chapter we discuss planning for virtual
tape in an enterprise environment. The intention is to provide a clear
understanding of the requirements, limitations, and characteristics of virtual tape
in order to effectively plan for a new backup and restore strategy.

First we describe what you should save through virtual tape. Next, we discuss
backup strategy and space considerations. We explain the various ASP types,
and examine performance considerations.

Operating system, hardware, resource, and security requirements are detailed
here, as well as the limitations of using virtual tape. Finally, we close the chapter
with a discussion of planning for Backup Recovery Media Services (BRMS).
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2.1 What to save through virtual tape

When considering using virtual tape rather than physical tape directly, you
should, based on the backup strategy, determine which objects can be saved to
tape and how much storage this requires.

Every object that can be saved today to physical tape can also be saved to virtual
tape. There are no restrictions to saving objects on virtual tape. However, there
are restrictions with regard to restoring directly from virtual tape; for more
information about this topic see 2.6, “Limitations” on page 26.

Note: Installation of SLIC or base i5/0S is not possible from virtual tape.

2.2 Considering the backup strategy

Before determining how much space you require and whether you want to use a
user ASP or iASP, review your backup strategy, since the new backup strategy
has to include virtual tape.

2.2.1 Backup strategy considerations

To review or create a new backup strategy, consider the following:
» Determine what you want to save.

» Determine how often you want it to be saved.

» Determine how much storage space you have on your disk.

» Do you want to have a copy in your system location?

If you already have a copy in your tape library, you can decide to keep a copy
on the system, rather than keeping a copy on the physical volume in the tape
library.

» Determine how much space is required for virtual tape backup.

Physical tapes offer the benefit of hardware compression, while virtual tapes
do not and little compressed is performed. Therefore, backup to virtual tapes
may take up more space than backup to physical tapes.

For more information about backup strategy, refer to the IBM @server iSeries
Information Center. In the Contents frame on the left side, select iSeries
Information Center Version 5 Release 4, expand Systems management, and
select Backup and recovery — Plan a backup and recovery strategy.
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This information can also be accessed on the Web at:
http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp
Although the backup strategy is related to your environment, and different

backup strategies are possible, a simple backup strategy that is modified to
include virtual tape is shown in Figure 2-1.

iSeries daily Tape iSeries daily Tape
bachip Yolumes baclkup Yolumes

Today WTape
il o) ey
llll Day-1 'l'l Today

Day-2 Day-1

Current backup Day-2
hierarchy
Hew backup
hierarchy with
virtual tape

Figure 2-1 Example of backup without and with virtual tape

After the new backup strategy is created, determine the space required for the
backups.

2.2.2 The amount of space needed

Since virtual images are stored on your disk units, they can use disk space
quickly. Ensure that enough disk space is available. While the smallest allowable
size for a tape image file volume is 48 MB, the largest allowable size is
1,000,000 MB.

Determining the disk space you have
To determine how much disk space you have, follow these steps:

1. In IBM @server iSeries Navigator, expand My Connections — your iSeries
server — Configuration and Service —» Hardware — Disk Units — Disk
Pools.

You will be prompted for a service tools user ID and password. Ask your
system administrator to provide you with a valid user ID and password.
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2. Right-click the Disk Pool you want to view, and select Properties.

3. Select the Capacity tab. The Capacity page displays the used space, free
space, total capacity, threshold, and percentage of disk space used for the
disk pool.

Note: Disk usage for systems with a total disk capacity up to 100 GB is
limited to 95% of the capacity for virtual tape operation. The virtual tape
operation will stop with an end of media error when 95% of the disk
capacity is reached.

For systems with a disk capacity above 100 GB, the tape operation will
stop when less than 5 GB disk space is remaining.

4. In the screen capture command line, type the following commands:
WRKDSKSTS for disk information
or

WRKSYSSTS and for general system information

The number of volumes of virtual images required
To determine how many volumes you require, consider the following:

» The amount of data you plan to store
» The size of each virtual image

Determine the image size based on what you plan to do with the tape image file.
Keep the files small if you want to electronically transfer them to another system.
Large images will make it inflexible and there is no need to create images of a
size equal to the physical volumes, since you can always append data during
duplication to physical media.

Note on CHGATR: The virtual volumes are actually streamfiles in IFS, as
described in “Image catalog entries” on page 7. When saving IFS data, these
streamfiles should be omitted from the backup.

However, you can change the attributes of the directory where the virtual
images reside and change the “Can be saved” option to *N0. Following is the
command syntax for changing the attribute:

CHGATR 0BJ('/MyCatalogDirectory') ATR(*ALWSAV) VALUE(*NO) SUBTREE (*ALL)
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2.3 The ASP to use for virtual tape

You can use a system ASP, a user ASP, or an iASP to store your virtual tape
images on. From a performance point of view, a user ASP or iASP may be a
good option.

If you also want to use the virtual volumes on other systems for restore, a
switchable iASP is a good option.

Assume you have the ASPs shown in Figure 2-2, with enough disks and disk
arms.

Sy=tem ASP(1)

Figure 2-2 System ASP(1)
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You decide to reserve disks for another ASP, as shown in Figure 2-3.

Sy=ten ASF(1)

Figure 2-3 System ASP(1) with user ASP or iASP

2.3.1 Considering system ASP, user ASP, or iASP for virtual tape

To determine the ASP in which you plan to store your virtual volume images,
apply the following considerations:

» System ASP

Consider the following before you decide to store the virtual images in a
System ASP:

— Amount of disk arms.
— Enough free space to store the volume images.
— Possible data loss in case of disk failure in the system ASP.

Virtual tape volumes will also be lost. If they are not yet duplicated to
physical tape volumes, data will be lost.

— No additional disk configuration changes.
» User ASP

Consider the following before you decide to store the virtual images in a User
ASP:

— Minimal impact on system performance when running backup or when
duplicating virtual tape volumes to physical tape.

— Easy to set up.
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No data loss in case of disk failure in the system ASP and your virtual tape
volumes are not duplicated yet. However, this requires additional tasks to
be performed after you recover your system ASP. It also requires a disk
configuration change if you do not have a user ASP.

Standalone iASP

A standalone or private iASP is a separate ASP in which you can store your
application data or other objects. Consider the following before you decide to
use a standalone iASP for storing the virtual tape volumes:

Minimal impact on system performance when running backup or when
duplicating the virtual tape volumes to physical tape.

One or more disks for creating a standalone iASP. You can either add new
disks or remove disks from the system ASP if you have enough disks and
disk arms in your system ASP.

Disk configuration change is required if you do not have an iASP.

No data loss in case of disk failure in the system ASP and the virtual tape
volumes are not yet duplicated.

No additional steps required to recover the iASP in case of data loss in the
system ASP.

Switchable iIASP

A switchable iASP can be used in a cluster environment used by many
different systems. In this case, you can store the virtual tape volumes in your
switchable iASP. When you want to restore them on another system, switch
the iIASP to that system and restore the data to that system. For switchable
iASP, the following aspects should be considered:

You cannot use only one disk for setting up a switchable iASP, unless the
disk is in a separate tower. In case of a switchable iASP, the entire tower
has to be switched.

Switchable iASP is flexible. Data can be backed up on a system and
restored on other systems without moving the images.

There is no data loss if there is disk failure in the system ASP and virtual
tape volumes are not yet duplicated.

It involves more than simply a disk configuration change; switchable iASP
is more complex to set up than a standalone iASP or a user ASP. It can
only be used in a cluster environment.
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2.3.2 Preparing to use a user ASP or an iASP

While planning to set up a user ASP or an iASP, you should decide on the disks
to allocate and how to allocate them.

Preparing to add, remove, or move disks
While preparing to use a user ASP or iASP for your virtual tape volumes,
consider one or more of the following options:

» Moving one or more disks from a system ASP to a user ASP
You can use this option if you have enough disks arms and disk capacity.

» Removing one or more disks in order to reserve the disks for setting up an
iASP

In this case, you have to ensure that you have enough disk space and disk
arms. You may even consider a switchable or standalone iASP. A switchable
iIASP can be used by other systems in a cluster environment. A standalone
iIASP cannot be switched or attached to another system to access virtual
volumes. However, in the case of a switchable iIASP, the entire tower, with all
the I0Ps and disks, are switched, which means that you cannot set up a
switchable iASP for one disk.

» Adding new disks for setting up an user ASP or an iASP
You can use this option in one of the following cases:

— You want to add new disks because you do not have enough disks or disk
arms in your system ASP.

— You just removed disks and want to add them now for setting up an iASP.
— You want to add new disks for setting up an iASP.

Adding, removing, or moving disks using the 5250 console
To add, remove, or move disks on a 5250 console, do the following:

1. In your operator panel, select the Manual mode.
2. In the console command line, type:
PWRDWNSYS RESTART (*YES) IPLSRC(B)
3. Once the DST screen is shown on the console, do the following:

a. Inthe IPL or Install the System menu, select 3.Use Dedicated Service
Tools (DST) and sign in with the user ID QSECOFR or any other user ID with
sufficient authority.
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b. Inthe Use Dedicated Service Tools (DST) menu, select 4. Work with disk
units, —» 1. Work with disk configuration, —» 3. Work with ASP
configuration.

In this screen, you will find the options to remove the disk units or move
them to another ASP.

Adding, removing, or moving disks with iSeries Navigator

For details about removing or moving disks using IBM @server iSeries
Navigator, refer to the IBM @server iSeries Information Center. In the Contents
frame on the left side, select iSeries Information Center Version 5 Release 4,
expand Systems management, and select Disk management — Configure
the disks.

This information can also be accessed on the Web at:

http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp

2.3.3 Using virtual tape volumes in user ASPs

After you have added one or more disks to ASP2 or another user ASP, a user
ASP is created. You should now prepare to create tape images in the user ASP.
For storing the tape images in the user ASP, create a User Defined File System
(UDFS).

To create a UDFS, follow these steps:

1. In the command line, type the following command, where XX is the ASP
number:

CRTUDFS */dev/qaspXX/aspXX.udfs’

2. To create a mount point directory, type the following command:
MKDIR ¢/your-path’

3. Mount the UDFS file system with this command:
MOUNT *UDFS °/dev/qaspXX/aspXX.udfs’ ¢/mount-point-directory’
Anything you create from now in ‘/mountpoint’ is created in the UDFS.
When you create the image catalog, specify the mount point for the directory
name.

The following example shows how a UDFS works:

1. Assume that you have a directory ‘/imgclg/tape/NotMounted’ created in the
system ASP before you mounted the UDFS file system. Type WRKLNK
‘/imgclg/tape’, type 5 in the Opt column, and press Enter. A window
resembling Figure 2-4 on page 18 is shown.
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Work with Object Links
Directory . . . . : /imgclg/tape

Type options, press Enter.
2=Edit  3=Copy 4=Remove 5=Display 7=Rename 8=Display attributes
11=Change current directory ...

Opt  Object link Type Attribute Text
NotMounted DIR

Bottom
Parameters or command
===>
F3=Exit  F4=Prompt F5=Refresh  F9=Retrieve Fl2=Cancel F17=Position to
F22=Display entire field F23=More options

Figure 2-4 UDEFS file system is not mounted

2. Mount the UDFS file system with the following command, and press F5:
MOUNT TYPE(*UDFS) MFS('/dev/qasp02/asp02.udfs') MNTOVRDIR('/imgclg/tape')
A window resembling Figure 2-5 on page 19 appears.
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Work with Object Links
Directory . . . . : /imgclg/tape

Type options, press Enter.
2=Edit 3=Copy 4=Remove 5=Display 7=Rename 8=Display attributes
11=Change current directory ...

Opt  Object link Type Attribute Text
MyCatalogDirectory > DIR
MyCatalogDirectory > DIR

Bottom
Parameters or command
===>
F3=Exit  F4=Prompt F5=Refresh  F9=Retrieve Fl2=Cancel F17=Position to
F22=Display entire field F23=More options

Figure 2-5 UDFS file system mounted

Since you have now mounted the UDFS file system, you can use the directories
in the user ASP.

Note: You cannot specify the mount-point directory when specifying a path
name with the CRTIMGCLG command. Only the directory below the
mount-point can be specified.

Mounts of UDFS file systems do not survive IPLs. Therefore, if you want to
use your UDFS file system after an IPL, you should mount it again. You can
also decide to add this to your startup program.

2.3.4 Using virtual tape in an iASP

Setting up a standalone iASP or switchable ASP is more complex than setting up
a user ASP. The decision about whether to choose a switchable iASP or not
depends on what you want to do with the virtual volumes.

If you have chosen a strategy in which you want to restore the volumes to more
than one different system, opt to set up a switchable iASP.
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For virtual tape you probably need only one tower for an iASP. However, to show
the possibilities, a configuration with many switchable iASPs is shown in
Figure 2-6.

HSL OptiConnect Loop

Expansion units

Figure 2-6 Switchable independent ASPs

For details about how to set up iIASPs, refer to the IBM @server iSeries
Information Center. In the Contents frame on the left, select iSeries Information
Center Version 5 Release 4, expand Systems management, — Disk
management — Plan for disk management — Plan for independent disk
pools.

This can also be accessed on the Web at:
http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp

For more information and practical tips, refer to the IBM Redbook /IBM @server
iSeries Independent ASPs: A Guide to Moving Applications to IASPs,
SG24-6802.

IBM Redbooks can be accessed on the Web at:

http://www.redbooks.ibm.com

To use a virtual tape volume in an independent ASP, specify the ASP device

name as the first part of the IFS path name. The independent ASP must be
varied on before the virtual tape volumes are usable.

Note: RSTLICPGM is not possible from virtual tape volumes that are stored in
an iASP.
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2.4 Performance considerations

Using virtual tape does not guarantee that your save window decreases.

The following items can affect the save/restore performance:

»

Amount of disk arms.

In general, the more disk arms you have, the better the virtual tape save
performance will be, especially for large file workloads.

Available main storage in the system.
Number of virtual tape drives.

Use of multiple virtual drives can result in better performance. However, at
some point, the number of virtual tape drives start to give less value from a
performance perspective.

After the data is saved to virtual volumes, the data has to be moved to
physical media by using the DUPTAP or DUPMEDBRM command, unless
you plan to copy or FTP the image to another system.

When creating the virtual tape volume images, you can specify a minimum
size for the allocated storage size, for example, ADDIMGCLGE
....ALCSTG(*MIN). This means that initially, the minimum size is 4 KB and

when required, additional storage is allocated. However, this can significantly

affect your save performance, making it up to 30% slower.

Note: Duplicating virtual volumes to physical media on systems with a
small amount of disk arms will result in poor performance if the virtual
volumes are stored in the system ASP. This is because the disk reads
increase significantly, thereby affecting the overall system performance.

Appendix C, “Quick start guide” on page 471, contains virtual tape benchmark
statistics of different configurations and types of data.
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2.5 Requirements

Virtual tape implementation requires certain specifics with regard to operating
system level, hardware, resources, and security.

2.5.1 Operating system requirements

22

Virtual tape on i5/0S requires the following operating system requirements:

i5/0S V5R4 or above

In order to determine which i5/0OS version you have installed, use one of the
following commands:

» Enter the following command and press F11:
DSPSFWRSC

» Type GO LICPGM, press Enter, select 10. Display installed licensed
programs, then press Enter and F11.

If you do not have V5R4 installed and want to install i5/0S V5R4, follow the
instructions provided in the IBM @server iSeries Information Center. In the
Contents frame on the left side, select iSeries Information Center Version 5
Release 4, expand i50S and related software, and select Upgrading or
replacing i50S and related software.

This can also be accessed on the Web at:

http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp

Note: V5R4 requires a load source with a minimum size of at least 17 GB.

PTFs

To determine the level of SF99186 you have installed, use the following
command:

WRKPTFGRP

To determine the latest available level of SF99186, go to the following Web site
and perform the actions detailed here:
http://www-03.ibm.com/servers/eserver/support/iseries/

Click Technical databases, select Preventive Service Planning — All Group
PTFs by release, and select R540.
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2.5.2 Hardware requirements

For backup to virtual tape, you do not require a tape drive or tape library
physically attached at backup time. However, the backup images on the system
should be moved to the physical media or another system after the backup is
completed. The hardware requirements listed here should be considered.

» Physical tape drive or tape library

Do you have a physical tape drive or tape library with an available drive,
including the required IOP or IOA to attach to the system in order to duplicate
the virtual volumes to physical media?

» Available space in the system ASP

Do you have sufficient space on the system for storing your virtual tape
images?

» Possible space for user ASP or iASP
Do you have enough space and disk arms on the system for moving or
removing disk units in order to create a user ASP or iIASP? If you do not

expect to have enough disk space or disk arms, consider adding additional
disks.

2.5.3 Resource requirements

Another requirement is resources, such as skills and test abilities.

Skill requirements

Familiarize yourself with backup and recovery operations before starting with
virtual tape. Although virtual tape is a good solution that fits with your backup
strateqy, it actually adds an additional step to your backup process.

The skill requirements listed here may hold true, depending on the backup
strategy you use.

Tape management

You should be knowledgeable about tape management on i5/0S and be able to
do the following:

» Manage and duplicate volumes.
» Manage and use a tape library or tape device.

Backup and restore skills

You should perform a check on your backup skills and ensure that you are
familiar with the following:

» Backup and restoration of any object on i5/0S
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» Database

There can be many situations in which database knowledge is required, for
example, if a backup or restore fails due to pending record changes, pending
constraints, file dependencies, and so on.

» Journaling

Sometimes it may be necessary to apply journal changes in order to bring the
system backup into the original state.

BRMS skills

If you are using BRMS, you should be familiar with BRMS and possess the
knowledge to perform a system recovery with BRMS. You should be able to
interpret the recovery reports.

Ability to test

We recommend that you perform a recovery test once you have set up the virtual
tape for use in your backup strategy. In case of recovery disaster or data loss,
you should be able to recover in order to bring your system back into the latest
state. Following are the issues you should consider:

Ability to save and recover at the object level

You should be able to save and recover the system at the object level, and
consider if you have ever tested this.

Recover a system from tape

Ask yourself if you have ever recovered a system from scratch using the backup
or done a disaster recovery test. You should be able to do at least this before you
start with virtual tape for your backup.

For more information about disaster recovery, refer to the IBM @server iSeries
Information Center. In the Contents frame on the left side, select iSeries
Information Center Version 5 Release 4, expand Systems management, and
select Backup and recovery — Plan a backup and recovery strategy, Plan a
disaster recovery.

This information can be accessed on the Web at:

http://publib.boulder.ibm.com/infocenter/iseries/v5rd/index.jsp

BRMS

If you are using BRMS for your backup, you should be able to use BRMS and
recover your system with BRMS.
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Object security

You should ask yourself if you experienced any network problems or object
security problems after conducting a disaster recovery test. If the answer is yes,
were you able to find the root cause?

2.5.4 Security requirements

The authority requirements listed here are related to the image catalog
commands and virtual tape commands. A complete list of authority requirements
for all save commands and image catalog and virtual tape commands can be
found in Appendix B, “Sample command language” on page 461.

To administer or create image catalogs:

» *USE authority to any command that you want to use
» *EXECUTE authority to library QUSRSYS

» *CHANGE authority to the image catalog

» Execute (*X) authority to library QUSRSYS

» *USE authority to the virtual device description

To use an existing catalog:

*USE authority to any desired commands
*EXECUTE authority to library QUSRSYS
*USE authority to the image catalog

Execute (*X) authority to library QUSRSYS
*USE authority to the virtual device description

vyvyyvyVvyy

To add an image file from physical media, *USE authority to the physical device
is required.

To add an image file from an existing image located in a different directory, the
required authority is the same as for the CPY (Copy Object) command.

Note: The user profile used to create the virtual tape volumes has its
maximum storage allowed attribute set to *NOMAX. You can verify and
change it with the following command:

WRKUSRPRF USRPRF (YourProfile)
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2.6 Limitations

Most save and restore commands that can write to tape will also be allowed to
use virtual tape. The limitations listed here apply for virtual tape.

2.6.1 Installing i5/0S and related software

With regard to installation of SLIC, i5/0S base software, and licensed programs,
the following limitations apply:

»

Installing SLIC or base operating system using virtual tape is currently not
supported.

An IPL from virtual tape is not supported. Even if IPL from an optical image
catalog is supported, an IPL from a tape catalog is not possible today.

Scratch install from a virtual tape volume is not possible, since there are no
virtual tape volumes on the system at that time to IPL. If you have to install a
system from scratch, use either a physical optical drive or physical tape
device as the alternate IPL device.

Restore of licensed programs (RSTLICPGM) is supported. However, only
system ASP is currently supported for RSTLICPGM.

RSTLICPGM from virtual tape in iASP or user ASP is not supported.

2.6.2 Unsupported commands and functions

Although most save, restore, and related commands are supported for virtual
tape, there are a few exceptions.

Commands
The following commands are not supported for virtual tape:

» VFYTAP
» SAVSTG

The command for creating an image catalog, CRTIMGCLG, supports only the
following file systems:

»

“root” (/)

» QOpensys
» UDFS having a *“TYPEZ2 default file format
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SST and DST functions
The following SST and DST functions are currently not supported:

» Dump to Media is not supported. This option presents a list of tape devices to
choose from. The list does not include virtual tape devices.

» Copying Main Storage Dump (MSD ) to virtual tape is not supported.
However, for MSD, there is already an option to copy the MSD to ASP.

» Lifetime statistics and session statistics in PAL™ under SST does not show
virtual volumes. The only statistics available for virtual tape volumes are the
current number of bytes information retrievable through the API QVOIRCLD.

2.6.3 Other limitations

Following are the remaining limitations:
» A maximum number of 35 virtual devices are supported.

» There is no support for virtual tape libraries. Only standalone virtual tape
devices are supported. However, this should not be a problem since the
virtual tape devices behave as a single drive tape library with a Random
Access Automatic Cartridge Loader (RACL), and will automatically mount
volumes.

2.7 Planning for Backup Recovery Media Services

Virtual tape can also be used within Backup Recovery Media Services (BRMS).
This section discusses only the BRMS planning steps. Chapter 4, “Multiple
virtual tape scenarios” on page 141 discusses using BRMS with virtual tape in
detail.

If you are not using BRMS and are not familiar with using BRMS, follow the
instructions provided in the IBM @server iSeries Information Center. In the
Contents frame on the left side, select iSeries Information Center Version 5
Release 4, expand Systems management, and select Backup and
recovery — Backup, Recovery and Media Services.

This information can be accessed on the Web at:
http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp

Chapter 2. Planning for virtual tape 27


http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp

Installing BRMS

If you do not know whether BRMS is installed on your system, perform the
following tasks:

1. Enter the following command:
GO LICPGM

2. Select 10. Display installed licensed programs, press F11 twice, and press
PgDn until you see the required products:

— 5722551 18 Media and Storage Extensions
— 5722BR1 *BASE Backup Recovery and Media Services

You may also have the following BRMS Licensed Programs. However, they
are optional and not required for virtual tape:

— 5722BR1 1 BRMS-Network feature
— 5722BR1 2 BRMS-Advanced Functions Feature

Installing BRMS if not installed already

If you do not have both the products, install it. In our scenario, only the BRMS
*BASE option is used. However, you can also install the other BRMS options.

To install the licensed programs, refer to the IBM @server iSeries Information
Center. In the Contents frame on the left side, select iSeries Information Center
Version 5 Release 4, expand i5/0S and related software, and select Install,
upgrade, or delete i5/0S and related software — Installing i5/0S and related
software on a new server or logical partitioning — Installing additional
licensed programs. Click Work with Licensed Programs menu to install IBM
licensed programs.

This can be accessed on the Web at:
http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp

PTFs

We recommend that you apply the most recent backup and recovery group PTFs
as a requirement for virtual tape. However, the backup and recovery group PTF
also contains fixes for licensed programs Media Storage Extensions and BRMS.
To check the group PTF level, follow the instructions in “PTFs” on page 22.

Considerations for BRMS with virtual tape
BRMS handles virtual tape devices and virtual tape volumes as physical tape
devices and physical tape volumes. However, keep the following in mind:

» Only one volume can be added at a time using ADDMEDBRM. If you want to
add a large amount of volumes, write a small CL program that adds all the
volumes one by one.
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» Use of catalog shadowing is not possible within BRMS. This means that you
cannot restore objects from multiple devices using the same volume at the
same time.

» As described in 2.6.3, “Other limitations” on page 27, virtual tape libraries are
not supported. This implies that for parallel saves and concurrent saves within
BRMS, separate drives must be specified.

» Virtual volumes cannot be shared using the BRMS network feature. When
adding a media class within BRMS and specifying a virtual volume density
(*VRTxxxK), the Shared Media parameter must be set to *N0. However, there
is no need to share these volumes with other systems, since the other
systems within the BRMS network are not able to use them.

» BRMS requires unique volume names. Although you can have the same
volume names in different image catalogs, you can use only one of them.

In a BRMS network, you have to ensure that the volume name you want to
add to BRMS does not exist on any other system in the network.

One of the benefits of virtual tape within BRMS is that you do not have your
physical drives available for the actual backup, regardless of whether you use
single, concurrent, or parallel backups. However, for parallel backups, you
must ensure that the amount of physical drives matches the amount of used
virtual drives for the backup.

Virtual tape versus savefiles in BRMS

Releases prior to V5R4 BRMS had the ability to use savefiles for temporarily
saving the data to DASD. The performance is almost the same for BRMS
savefiles and virtual tape. However, virtual tape is more flexible than savefiles.
Table 2-1 shows the differences and possibilities.

Table 2-1 Differences between BRMS savefiles and virtual tape

BRMS savefiles Virtual tape
Append data to existing Yes Yes
volumes
Migrate data to physical SAVSAVFBRM DUPTAP
media DUPMEDBRM
Can be created in user Yes Yes
ASP
Can be created in No Yes
independent ASP
*SAVSYS No Yes
SAVSYSBRM
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BRMS savefiles Virtual tape

Parallel backup No Yes
Maximum size limit per approx 1 TB 1TB
savefile or single virtual
volume
Maximum size of multiple 256 TB
virtual tape volumes
Save While Active No Yes
*SYNCLIB

Checklist

Use the checklist shown in Table 2-2 when planning for virtual tape.

Table 2-2 Checklist for planning for virtual tape

Task number Description Where to find more
information
Hardware:
___Task1 » Determine the space you have now » 2.2.2,“The amount
and determine the required space for of space needed” on
virtual tape. page 11
» 2.3.2, “Preparing to
_ Task?2 » Move, remove, and add disks. use a user ASP or
an iASP” on page 16
Software:
_ Task3 » Check if V5R4 is installed and install | » 2.5.1, “Operating
it if it is not. system
requirements” on
page 22
» If you want to use BRMS, check if » 2.7, “Planning for
__ Task 4 BRMS is installed and install it if it is Backup Recovery
not. Media Services” on
page 27
» Check PTF level and apply new » “PTFs” on page 22
_ Taskb PTFs, if necessary.
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Task humber Description Where to find more
information
User ASP:
__ Task6 » Set your user ASP. » 2.3.3, “Using virtual
tape volumes in user
ASPs” on page 17
__ Task7 » Mount your UDFS in the user ASP. » 2.3.3, “Using virtual
tape volumes in user
ASPs” on page 17
Standalone iASP:
_ Task8 » Set up your standalone iASP. » 2.3.4, “Using virtual
tape in an iASP” on
Switchable iASP: page 19
—Task9 » Set up your switchable iASP. > 2.3.4, “Using virtual
tape in an iASP” on
page 19
Operational procedures:
___Task 10 » Change your backup hierarchy to » 2.3.2, “Preparing to
include virtual tape. use a user ASP or
an iASP” on page 16
__ Task 11 » How much data is saved. » 2.2, “Considering
the backup strategy”
on page 10
___Task12 » How many saves you want to keep. » 2.2, “Considering
the backup strategy”
on page 10
__ Task 13 » Create documentation for duplicating | »
virtual tape volumes.
__ _Task 14 » Change or create documentation for | »
restoring objects from virtual tape.
__Taskl15 » Test your backup plan by doing a » “Ability to test” on

disaster recovery test.

page 24
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Implementing virtual tape
storage

In this chapter we describe the commands you need to create and utilize virtual
tape storage. We also discuss the steps for creating a tape image catalog and
virtual tape media, and how to utilize them to perform a save/restore function.

We also explain here the concept of catalog shadowing, and detail the steps
involved in creating dependent image catalogs.
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3.1 Setting up virtual tape storage

This section provides a high-level overview of the steps used to set up virtual
tape storage. The overview explains how to set up virtual tape storage for the
most common tasks. The exact steps you use to set up virtual tape storage may
vary depending on the specific task you want to accomplish.

Information pertaining to most of these actions can be found in IBM @server
iSeries Navigator by selecting Configuration and Service —» Hardware —
Tape Devices, and then clicking or right-clicking Tape Image Catalogs. If using
a 5250 emulation session, most image catalog commands can be found within
the GO IMGCLG menu.

The tasks involved in creating a tape image catalog, as illustrated in Figure 3-1,
are as follows:

» Create a virtual tape device

Vary on the tape device

Create the tape image dialog

Add virtual tape image to the tape image catalog
Load the image catalog in the virtual device

vVvyyy

3 Steps 16
Image catalog
5
182

I —H LODIMGCLG

= |

5

4

Up to 256
virtual tape
volumes

Figure 3-1 Tape image catalog diagram

We explain these tasks in more detail here:

Create a virtual tape device

If you do not have a virtual tape device (type 63B0), then create one. Check your
devices through IBM @server iSeries Navigator by selecting Configuration and
Service — Hardware — Tape Devices — Stand-Alone Devices. Your devices
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will show up in the right window pane, with the virtual devices having a Type
Model of 63B0 as shown in Figure 3-2.

Tape Device Status Type-Model | Description Image Catalog | Mounted Vaolume
Jap\-’rttap 1 Available 63B80-001 JAPCATALOG  VRTOO1
Ehjpurttap Available 6380-001 JIFTAP

#Lantap Available 6330-001

Tapvrtl:ll Available 63B60-001 TAPYRTO1 Virtual Tape device  VTAFTEAMO1  VOLO1B
TapvrtDZ Unavailable 63B0-001 Virtual tape device TAPVRTO2

Tapvrtl:IS Unavailable 63B0-001 Virtual tape device TAPVRTO3

Tapvrtl:l4 Available 6380001 Virtual Tape Device
Unavailable 6382-001 CREATED BY AUTO-COMFL...
TapIZI3 Unavailable 3af0C12 CREATED BY AUTO-COMFL...
TapD4 Unavailable 3570-C12 CREATED BY ALTO-COMFL...
TapDE Available £380-001 Virtual Tape device DUPLICATE DUPOO1

Figure 3-2 Checking standalone tape devices through Navigator

To view your tape devices from a 5250 emulation session, enter the following
command:

WRKDEVD DEVD(*TAP)

To the right of the device description name, there is a field called Type. If your
device description is Type 63B0, it means that it is a virtual device and you can
proceed to the next step.

Figure 3-3 on page 36 shows the WRKDEVD DEV(*TAP) screen. As you can
see, TAPVRTO1 is Type 63BO0, indicating that it is a virtual tape device.
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Work with Device Descriptions
System: RCHITSO
Position to . . . . . Starting characters

Type options, press Enter.
2=Change  3=Copy 4=Delete  5=Display 6=Print 7=Rename
8=Work with status 9=Retrieve source

Opt Device Type Text

_ TAPVRTO1 63B0 TAPVRTO1 Virtual Tape device

_ TAPOl 6382 CREATED BY AUTO-CONFIGURATION

_ TAPO3 3570 CREATED BY AUTO-CONFIGURATION
TAPO4 3570 CREATED BY AUTO-CONFIGURATION

Bottom
Parameters or command
===>
F3=Exit  F4=Prompt F5=Refresh  F6=Create F9=Retrieve Fl12=Cancel
Fl4=Work with status

Figure 3-3 Working with tape devices through 5250 emulation

Note: If you view the virtual tape device from another system, it will show that
it is configured as 3580-002.

Perform the following tasks to create a virtual device:

Currently, you cannot create a virtual device through IBM @server iSeries
Navigator directly. However, from IBM @server iSeries Navigator, you can
change an existing device description to be a virtual device, as shown in
Figure 3-4 on page 37.

1. Select Configuration and Service — Hardware — Tape Devices —
Stand-Alone Devices, right-click your device description and select
Properties.

2. For Hardware resource, scroll the down arrow and select Generate virtual
resource.

3. Click the Options tab and ensure that Make available when system restarts
is checked, then click OK.
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Tap01 Properties - Rchas08 BEx
General | options | Capabiliies | Location| Logical Address
Tape device: Tap0i
Description: |CREP\TED BY AUTO-CONFIGURATION
Hardware resource: [Tap =
Description: Mo resaurce =
Generate virtual resource
Status: Tap01 b
Twpe-hModel: Tap02
Tapwrtdl
Serial nurmber: Tapurtd?
Yolume: Tamnls |
Tapwridd i = —
Jokb:
User | J
Murnber:
?
|_ oK | Cancel J Help |2

Figure 3-4 Changing existing device to virtual device

If using a 5250 emulation session, you can prompt on the Create Device
Description (Tape) (CRTDEVTAP) command and enter the values for the
parameters.

The DEVD parameter is the name of your device; RSRCNAME should be *VRT

for virtual; and ONLINE should be set to *YES. To create your virtual device, enter
the following command:

CRTDEVTAP DEVD(TAPVRTO1) RSRCNAME(*VRT) ONLINE(*YES)

The CRTDEVTAP parameters are shown in Figure 3-5 on page 38.
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Create Device Desc (Tape) (CRTDEVTAP)

Type choices, press Enter.

Device description . . . . . . . > TAPVRTO1 Name
Device type . . . . . . . . .. *RSRCNAME *RSRCNAME, 2440, 3422, 3430..
Device model . . . . . . . . .. *RSRCNAME *RSRCNAME, 1, 2, 12, AOL...
Resource name . . . . . . . .. > *\RT Name, *NONE, *VRT...
Online at IPL . . . . . . . .. *YES *YES, *NO
Attached controller . . . . .. Name
Assign device at vary on . . . .  *YES *YES, *NO
Unload device at vary off . . . *NO *YES, *NO
Message queue . . . . . . . . . *SYSOPR Name, *SYSOPR

Library . . . . . . .. o .. Name, *LIBL, *CURLIB
Text 'description' . . . . . . . Virtual tape Device TAPVRTO1

Bottom

F3=Exit  F4=Prompt F5=Refresh  F10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

Figure 3-5 Create virtual device through 5250 emulation

Vary on the tape device

Vary on your virtual tape device by selecting Configuration and Service —
Hardware — Tape Devices — Stand-Alone Devices, right-clicking your device
description, and selecting Make Available; see Figure 3-6.

= Tal:le Dievices TapvTIoD 1 F\"J'EI?IBI:HE B36U-U0 L
& Stand-Alone Devices _Tapvrﬂ:.tuz Available 6380-001
¥ [E Tape Libraries apvrtﬂl Unavailable 6380-001 ——
Tape Image Catalogs | | |GL)Tapvrtd2  Available 6380-001 ake Avaliabie
[T Software EhTapurtos  Available 6360-001
[ Al Products ) |®PTapurto7  Available 6380-001 Reset...
[#] Installed Products TapvrtEIB Available 63B0-001
[T Supported Products =hTap01 Available 5330-001

Figure 3-6 Varying on virtual tape device through Navigator

Important: Do nof issue a Reset on a virtual device.
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If using a 5250 emulation session, you can vary on your virtual tape device by

issuing the Vary Configuration (VRYCFG) command:
VRYCFG CFGOBJ(TAPVRTO1) CFGTYPE(*DEV) STATUS(*ON)

Note: You can have up to 35 virtual tape devices varied on at one time.

Important: Avoid using the VRYCFG command with STATUS(*RESET) for a

virtual device.

If you have already created a virtual device, but do not remember its name, issue

the following command and press Enter:
WRKDEVD DEVD(*TAP)

This brings up a list of all your tape devices. Figure 3-7 shows TAPVRTO1 as

TYPE 63B0.

Work with Device Descriptions
Position to . . . . . Starting characters
Type options, press Enter.

8=Work with status 9=Retrieve source

Opt Device Type Text

__ TAPVRTO1 63B0 Virtual Tape device 01

__ TAPVRTO07 6380 Virtual Tape device 07

__ TAPVRT08 63B0 Virtual Tape device 08

__ TAPO1 6380 CREATED BY AUTO-CONFIGURATION
TAP0O2 6382 CREATED BY AUTO-CONFIGURATION

Parameters or command
===>

System: RCHITSO

2=Change  3=Copy 4=Delete  5=Display 6=Print  7=Rename

Bottom

F3=Exit  F4=Prompt Fb5=Refresh F6=Create F9=Retrieve
Fl4=Work with status

F12=Cancel

Figure 3-7 Working with tape devices through 5250 emulation

In the Work with Device Descriptions window, select option 8=Work with Status,

and then select option 1=Vary On.
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If your Assistance level is Basic, the option will be Make Available, which is the
same as Vary on. To change your assistance level, press F21 or Shift+F9 and
choose 2=Intermediate or 3=Advanced).

Figure 3-8 shows the Work with Status window and the selection of option 1 to
vary on the tape device.

Work with Configuration Status RCHAS08
12/02/05 17:58:09
Position to . . . . . Starting characters

Type options, press Enter.
1=Vary on 2=Vary off 5=Work with job  8=Work with description
9=Display mode status 13=Work with APPN status...

Opt Description Status mmmmmmmmeee- Job-----mmmmme oo
1 TAPVRTO1 VARIED OFF

Bottom
Parameters or command
===>

F3=Exit  F4=Prompt F12=Cancel F23=More options F24=More keys

Figure 3-8 Work with configuration status through 5250 emulation

After you select option 1 to vary on and press Enter, the tape device should have
a status of VARIED ON or AVAILABLE.

Create the tape image catalog

From IBM @server iSeries Navigator, create an image catalog by selecting
Configuration and Service — Hardware — Tape Devices, right-clicking Tape
Image Catalogs, and selecting Create Image Catalog, as shown in Figure 3-9
on page 41.
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= Hardware = AR LG LE Loau
ﬁ All Hardware ITSODB Unlog
g S S&MYCATALOG Unlog
System Adapters &l mycaTaLOG2 Urllod
% LAMN Resources
@’ Workstation Resources
Processor Information
E'i%j} Cryptography Resources
Optical Units
+1-{g Disk Units
- Tape Devices
Stand-Alone Devices
+- & Tape Libraries
+- [ Software Explore
£ | - 1] [» Open
.-.. _ Create Shortout
i~ WMy Tasks - Rechas0d A Customize this View 3 i
ﬂ Add a connection
& Install additional companents Create Image Catalog...
T

Figure 3-9 Creating image catalog through Navigator

You will see a window where you should choose you Catalog name (opt for a
name that helps describes the volumes inside the image catalog, such as
Nightly).

Then type in a short Catalog description (use a description to better describe
what this catalog is used for, such as Nightly backup of Databases), and select
a Directory path in the IFS where you want your image catalog to store its
images.

Select Create directory if the directory does not exist already, and select an
appropriate Authority level.

Authority level specifies the authority you are giving users who do not have
specific authority for the object, who are not on an authorization list, and whose
group profile or supplemental group profiles do not have specific authority for the
object.
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Following are the choices for Authority Level:

» Exclude: This is the default Authority Level. The user cannot access the
image catalog unless the user:

— Has *ALLOBJ special authority
— Is the owner of the object
— Is granted authority later

» Library create: The authority for the object is the same as the create authority
for QUSRSYS. The create authority for QUSRSYS can be displayed by using
the Display Library Description (DSPLIBD) command.

If the create authority for QUSRSYS is set to *SYSVAL, then display the
QCRTAUT system value. If the create authority is changed with the Change
Library (CHGLIB) command, the new authority does not affect existing
objects.

» Change: The user can perform all operations on the object except those
limited to the owner or controlled by object existence authority and object
management authority. The user can change and perform basic functions on
the object. Change authority provides object operational authority and all data
authority. If the object is an authorization list, the user cannot add, change, or
remove user IDs.

» All: The user can perform all operations except those limited to the owner or
controlled by authorization list management authority. The user can control
the object's existence, specify the security for the object, change the object,
and perform basic functions on the object. The user also can change
ownership of the image catalog.

» Use: The user can perform basic operations on the image catalog, such as
displaying properties. However, the user cannot change the image catalog,
and Use authority provides object operational authority, read authority, and
execute authority.

» Name: Specify the name of an authorization list to be used for granting
authority to the object. Users included in the authorization list are granted
authority to the object, as specified in the list. The authorization list must exist
when the object is created.

In the example provided here, *EXCLUDE was selected for Authority Level. This
means that no user can access the object or see the image catalog, if working
with image catalogs, unless they have specific authority to the image catalog or
*ALLOBJ special authority.
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Figure 3-10 shows the creation of an image catalog through IBM @server
iSeries Navigator.

@ Create Catalog - Rchasup2

Create an image catalog.
Catalog name:

Catalog description:

Directary path: Eitape/nightly ~ Browse...
Create directony:
© e
" Mo
Authority level: Exclude -

0]58 | Cancel | Help |‘?|

Figure 3-10 Parameters for creating image catalog in Navigator

Note: The directory or subdirectories do not have to exist prior to selecting
Create directory. V5R4MO and above have the capability to create the entire
directory path.

To create a tape image catalog from a 5250 emulation session, enter the
following command:

CRTIMGCLG IMGCLG(NIGHTLY) DIR('/images/tape/nightly') TYPE(*TAP) TEXT('Nightly
backup of Databases')

In this command, NIGHTLY is the name of the image catalog,
/images/tape/nightly is the IFS directory for the image catalog to place its
images, ‘Nightly backup of Databases’ is a short description of the image
catalog. You can also change the Authority Level (AUT) default value of
*EXCLUDE.

Figure 3-11 on page 44 shows the CRTIMGCLG command and its parameters.
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Create Image Catalog (CRTIMGCLG)

Type choices, press Enter.

Image catalog . . . . . . . .. > NIGHTLY Name
Directory . . . . . . . . ... > '/images/tape/nightly’
Image catalog type . . . . . .. > *TAP *0PT, *TAP
Create directory . . . . . . .. *YES *YES, *NO

Additional Parameters

Text 'description' . . . . . .. > 'Nightly backup of Databases'

Bottom
F3=Exit F4=Prompt F5=Refresh F10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

Figure 3-11 Create image catalog through 5250 emulation

Add the virtual tape image to the tape image catalog
Add the virtual tape volume by performing the following tasks:

» Create a new virtual tape volume

» Add an existing virtual tape file

Create a new virtual tape volume

Figure 3-12 on page 45 and Figure 3-13 on page 47 show the creation of a new
volume in IBM @server iSeries Navigator.

To create a new virtual tape volume through IBM @server iSeries Navigator,
select Configuration and Service —» Hardware — Tape Devices, right-click
Tape Image Catalogs, then right-click the image catalog and select Add
Volume. The window that appears will have two tabs: General and Optional.

The General tab is shown in Figure 3-12 on page 45.
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(& Add volume to Nightly - Rchasup2 ﬁ

General Options |

Yalume name: F/nlﬂm -

Allocate storage: |Minimurm size =l
Volume type: | Standard labeled =]

Tape density. | *YRT256K
Character code:

¥ EBCDIC
£ ASCI

ey ovwner:

0]:4 gl Cancel Help ?

Figure 3-12 Adding new volume options through Navigator

The General tab contains the following parameters:

» The From tape image file (FROMFILE) should have New Image selected.
This tells the system to create a new virtual tape file and add it to the image
catalog. The image file will be created in the same directory path as the
image catalog.

» The To tape image file (TOFILE) option allows you to specify a unique name
for the tape image file that will be created in the Image Catalog’s directory.
(This is not to be mistaken with a volume name.)

» You can also specify a Volume Index (IMGVOLIDX), which is similar to the slot
position in a physical tape cartridge loader. The Volume Index is the position
where the virtual volume is positioned in the image catalog. Image catalogs
have a maximum of 256 indexes per image catalog.

The Volume Index parameter has a default of First Available, which
automatically assigns the lowest index number that is not already being used.

» Replace volume if index already exists (REPLACE) specifies the action to
take if a volume with the same index number as that specified in the Volume
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Index field already exists in the tape image catalog. The default value for
Volume Index is No.

The values are described here:
- Yes: This specifies that the existing image volume will be replaced.

- No: This specifies that the existing volume will not be replaced and an error
message will be issued.

- Insert: This specifies that the volume will be added or inserted if an existing
index number already exists. If the image volume is inserted, the remaining
volumes will be incremented by one up to the next available index number.

Volume size in MB (IMGSIZ) specifies the size of the new image file that is to
be created. For tape type image catalogs, this parameter indicates the
maximum size allowed for this tape image file.

If Allocate Storage ALCSTG(*MIN) is specified, only the amount of storage
required to initialize the image file will be allocated (4 k) until the volume is
auto-initialized the first time it is mounted. As data is written to the volume,
additional storage is allocated as needed until the specified maximum volume
size is reached.

If Allocate Storage ALCSTG(*IMGSIZ) is specified, the amount of storage
allocated will be the value specified on the Volume size (IMGSIZ) parameter.

The Options tab is shown in Figure 3-13 on page 47.
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) Add volume to Nightly - Rchasup2 E

Zeneral ] Options |

Atlﬁ a new volume to the image catalog.
Image Catalog: MIGHTLY

From tape image file; [Mew image = Browse...
Totape image file: PDIDM -

Yolume description:  |Sundays

Yalume index: 1

Replace volume if index already exists:

" Mo
+ “fasg

" Ingert

Yalume size in ME: 2000 -

(0] | Cancel | Help |?

Figure 3-13 Adding new volume through Navigator

The Options tab has the following parameters:

» Volume name (VOLNAM): This specifies the volume name for this virtual tape

volume. You can enter your own volume name or use the special value of
*GEN, which means the volume name will be generated by the system.

Allocate storage (ALCSTG) specifies whether to allocate the entire amount of
storage specified on the Image size (IMGSIZ) parameter, for the tape image
files. This parameter is only allowed for Tape Type image catalogs (it is not
allowed for Reference or Dependent Image catalogs).

- *MIN: This specifies changing the storage allocation to match the storage
required to contain the existing image file data. If performing a save, the
image file size is increased dynamically.

However, the image file size will no longer increase once the system reaches
5% or 5 GB storage remaining, whichever is less. This value is not valid for
dependent catalogs or catalog shadowing.

- IMGSIZ: This specifies changing the storage allocation to match the entire
size of storage for a given image file. This is the value specified on the image
size (IMGSIZ) parameter of the ADDIMGCLGE command.
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Note: For a better understanding of the Allocate Storage (ALCSTG)
parameter refer to 3.2, “Using a tape image catalog” on page 58.

» Volume type (VOLTYP): This specifies the type of volume for this virtual tape
volume.

- *SL: This specifies the that type of volume is a standard labeled tape
volume.

- *NL: This specifies that the type of volume is a non-labeled tape volume.

» Tape density (DENSITY): This specifies the density for this virtual tape
volume.

- *VRT256K: The format of the volume is *VRT256K. It is used to write data to
a virtual volume using a maximum data block size of 256 KB. Volumes written
using this format can only be duplicated to tape devices that support a
maximum block size of 256 KB or greater.

- *WVRT240K: The format of the volume is *VRT240K. It is used to write data to
a virtual volume using a maximum data block size of 240 KB. Volumes written
using this format can only be duplicated to tape devices that support a
maximum block size of 240 KB or greater.

- *VRT64K: The format of the volume is *VRT64K. It is used to write data to a
virtual volume using a maximum data block size of 64 KB. Volumes written
using this format can only be duplicated to tape devices that support a
maximum block size of 64 KB or greater.

- *VRT32K: The format of the volume is *VRT32K. It is used to write data to a
virtual volume using a maximum data block size of 32 KB. Volumes written
using this format can be duplicated to all supported tape devices.

Note: The DENSITY parameter should correspond to the block size of the
physical tape drive’s capability, where you will eventually copy the virtual
volumes to physical tapes.

» Character code (CODE): This specifies the character code in which the
volume label is written. All data that is not save data written after the label
must be in the same code. Codes cannot be intermixed on a tape that is not a
save tape. This parameter is only used for a volume type of *SL.

- *EBCDIC: The volume label is written in EBCDIC and is an IBM standard
label. All additional data must also be written in EBCDIC.

- *ASCII: The volume label is written in ASCII and is an ANSI standard label.
All additional data must also be written in ASCII.

48  i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation



» New owner (NEWOWNID): This specifies the identifier of the tape owner for
this virtual tape volume. This parameter is only used for a volume type of *SL.

- *BLANK: No identifier will be specified.

- name: Specify no more than 14 characters that identify the owner of the
virtual tape volume. If fewer than 14 characters are specified, the field is
left-justified and padded on the right with blanks.

Note: New volumes do not have to be initialized since they are
automatically created with a compatible format to the DENSITY that was
specified during the volume’s creation.

You can add enough volumes to your image catalog, as needed, for your
backup. However, if your backup runs out of available volumes, additional
volumes can be created on the fly. For more information refer to 3.2.2, “Automatic
creation of new volumes” on page 65.

To add a new volume through a 5250 emulation session, enter the following
command:

ADDIMGCLGE IMGCLG(Nightly) FROMFILE(*NEW) TOFILE(vo1001) VOLNAME(VOL1001)
TEXT('Sunday nightly backups Vo1001') VOLNAM(VOLOO1) DENSITY(*VRT256K)

Figure 3-14 on page 50 shows the 5250 emulation screen for adding an image
catalog entry.

Note: New volumes do not have to be initialized, since they are automatically
created with a compatible format to the DENSITY that was specified during
the volume’s creation.
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Add Image Catalog Entry (ADDIMGCLGE)

Type choices, press Enter.

Image catalog . . . . . . . .. > NIGHTLY Name

From optical device, or . . . . Name

From image file . . . . . . .. > *NEW

To image file . . . . . . . .. > V01001

Image catalog index . . . . .. *AVAIL 1-256, *AVAIL

Replace catalog entry . . . . . *NO *NO, *YES, *INSERT

Image size . . . . . . . . . .. > 2000 Megabytes, *CD650, *DVD2600...
Text 'description' . . . . . .. > Sunday nightly backups Vo1001

Additional Parameters

Allocate storage size . . . . . *MIN *MIN, *IMGSIZ
Tape volume name . . . . . . . . > \V0LOO01 Character value, *GEN
Type choices, press Enter.

Volume type . . . . . . . . .. *SL *SL, *NL

Tape density . . . . . . . . .. *VRT256K *VRT256K, *VRT240K...
New owner identifier . . . . . . *BLANK

Code . . . . & v v v v v v .. *EBCDIC *EBCDIC, *ASCII

Bottom
F3=Exit  F4=Prompt Fb5=Refresh  Fl12=Cancel F13=How to use this display
F24=More keys

Figure 3-14 Adding new volume through 5250 emulation

Important: The DENSITY parameter should correspond to the block size of
the physical tape drive’s capability, where you will eventually copy the virtual
volumes to physical tapes.

Adding an existing virtual tape file

To add an existing virtual tape file through IBM @server iSeries Navigator,
select Configuration and Service — Hardware — Tape Devices, right-click
Tape Image Catalogs, right-click the image catalog, and select Add Volume.
Click Browse, navigate the IFS directory path to the location of the tape images,
select the virtual tape volume, and click OK. A window similar to the one shown
in Figure 3-15 on page 52 will be displayed.
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The General tab has the following parameters:

»

The From tape image file option shows the directory path of the tape image
file, once the existing volume is selected to be added.

The To tape image file option allows for a special value of From File, which
uses the same name as the source image. Otherwise, you can specify a
different name in the To tape image file.

You can also specify a Volume Index, which is similar to the slot position in a
physical cartridge loader. The Volume Index is the order where the virtual
volume is positioned in the image catalog. Image Catalogs can currently have
a maximum of 256 indexes per image catalog. The Volume Index parameter
has a default of First Available, which automatically assigns the lowest index
number that is not already being used.

Replace volume if index already exists specifies the action to take if a volume
with the same index number as specified in the Volume Index field already
exists in the tape image catalog. The default value is No. The values are
described below:

- Yes: This specifies that the existing image volume will be replaced.

- No: This specifies that the existing volume will not be replaced and an error
message will be issued.

- Insert: This specifies that the volume will be added or inserted if an existing
index number already exists. If the image volume is inserted, the remaining
volumes will be incremented by one up to the next available index number.

Volume size in MB is not a valid parameter when adding an existing volume
into the image catalog. This parameter is only for creating new volumes. If a
value is specified when adding an existing volume, the value is ignored and
the added volume retains its original size.

The Options tab is also not valid when adding an existing volume. This tab
contains parameters that can be used when adding a new volume.

Figure 3-15 on page 52 illustrates the addition of an existing volume, where
the tape file image is in the same directory as the image catalog directory
(/images/tape/nightly). Select the image catalog and right-click to show the
options, then click option Add Volume.
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@ iSeries Mavigator E]@

File Edit View Help

& 2 minutes old
| Environment: My Connections | Rchasup2: Tape Image Catalogs
ﬁ Communications [h] Image Catalog | Catalog Status Device
% System Adapters BBAUT Unloaded
LAM Resources &2 BBALTTEST Urloaded
,@ Workstation Resources BBUR‘I‘I’AP Unloaded
Processor Information BBUR‘I‘I’APZ Unloaded
% Cryptography R
gl Lryplography Resources. &2l 1apcaATALOG Loaded JAPVRTTAS

&3 Optical Units

1
-2 Tape Devices 3 i Luédeﬁ : A
Stand-Alone Devices | i Load Image Catalog...
+ Tape Libraries |
&2l Tape Image Catalogs Delete Image Catalog...
+- [ Software Add Volume...
+ @ Fixes Inventory List Volumes
ﬁ Collection Services [vJ'
< e | 2 & i Properties (2]

¥y Tasks - Rechasup2 A
B add a connection o) Format Tape Dizplay Volume Labels
(&) Install additional components

Adds a virtual volume to the image catalog,

Figure 3-15 Adding volume through Navigator

In this case, only the image file is specified in the From File (FROMFILE)
parameter. The To file (TOFILE) parameter is given a special value of *FROMFILE.

If the existing tape image file is located in a different directory from the Directory
path (DIR) of this image catalog (that is, the directory path when the image
catalog was created), then the From file (FROMFILE) should have the full
directory path, including the image file name, and the To file (TOFILE) could
either have a value of “FROMFILE or be given another file name (that is, the
image file’s STMF name and not the volume name).

Figure 3-16 on page 53, shows the FROMFILE and TOFILE selections.
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(& Add volume to Nightly

- Rchasup2? E

Optinnsl

Add a new walume to the image catalog.
Image Catalog: MIGHTLY

From tape imange file: |Newimage ‘l Browse. . !

Totape image file:
Wolume description:

WVolume index:

| First available vl

Replace volume ifindex already exists:
= Mo
" Yeg

" Inzert n

| Catalog trpe "l

Yolume size in ME:

o |

Cancel ‘ Help |7|

Figure 3-16 Browsing existing volumes

Clicking Browse displays files, as shown in Figure 3-17.

(@ Browse Directories - Rchasup2

Select one of the fallowing directories:

j had ~| [Fite

vol007

wol008
vol005

Jusr

)l wErd [

Fath name: |1imagesltape‘tnighthﬂwlﬂtl?

o p

Cancel |

Help |'?|

Figure 3-17 Files are displayed
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This places the selected volume in the From tape image file box; see
Figure 3-18.

&) Add volume to Nightly - Rchasup2

General ] Optians |

Add a new volume to the image catalog.

Image Catalog: MIGHTLY
From tape image file: VOLOO7 hd Browse. ..
To tape image file: From file -

Volume description:  |Saturdays

Yolume index: il

Replace volume if index already exists:
+ Mo
" Yes

" Insert

Yolume size in MB: Catalag type +

Ok [_\l Cancel ‘ Help |'?‘

Figure 3-18 Parameters for adding existing volume

To add an existing virtual volume through 5250 emulation session, issue the
ADDIMGCLGE command:

ADDIMGCLGE IMGCLG(Nightly) FROMFILE(Vo1007) TOFILE(*fromfile)

Figure 3-19 on page 55 shows the ADDIMGCLGE on a 5250 emulation session.
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Type choices, press Enter.

Image catalog . . . . . . . ..
From optical device, or
From image file . . . . . . ..

To image file . . . . . . . ..
Image catalog index . . . . ..

Replace catalog entry . . . . .
Text 'description' . . . . . . .

F3=Exit  F4=Prompt Fb5=Refresh
F13=How to use this display

Add Image Catalog Entry (ADDIMGCLGE)

NIGHTLY Name
Name
Vo1007
*fromfile
*AVAIL 1-256, *AVAIL
*NO *NO, *YES, *INSERT

Saturday nightly backups Vol1007

Bottom
F10=Additional parameters Fl2=Cancel
F24=More keys

Figure 3-19 Adding image catalog entry through 5250 emulation

Repeat this step for each file you want to add to your catalog. Note that this step
assumes that your images already exist in the image catalog directory.

If the file exists in another directory, the full path of the image file must be listed in
the FROMFILE parameter as shown in the following command:

ADDIMGCLGE IMGCLG(Nightly) FROMFILE(/Other_directory/subdirectory/Volume)

TOFILE(V0L007)

Figure 3-20 on page 56 shows the corresponding window.
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Add Image Catalog Entry (ADDIMGCLGE)
Type choices, press Enter.
Image catalog . . . . . . . .. > NIGHTLY Name
From optical device, or . . . . Name
From image file . . . . . . .. > /Other_directory/subdirectory/volume
To image file . . . . . . . .. > V01007
Image catalog index . . . . . . *AVAIL 1-256, *AVAIL
Replace catalog entry . . . . . *NO *NO, *YES, *INSERT
Text 'description' . . . . . .. Saturday nightly backups Vo1007
Bottom
F3=Exit  F4=Prompt Fb5=Refresh  Fl0=Additional parameters Fl2=Cancel
F13=How to use this display F24=More keys

Figure 3-20 Adding image from another directory through 5250 emulation

Repeat these steps for each file you want to add to your catalog.

Load the image catalog in the virtual device

Select Configuration and Service — Hardware — Tape Devices, and
right-click Tape Image Catalogs.

Next, right-click the image catalog and select Load Image Catalog, as shown in
Figure 3-21 on page 57.
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|- Hardware
All Hardware
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% System Adapters
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Pracessor Information
{?éﬁ Cryptography Resources
Optical Units
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= Tape Devices
=h stand-alone Devices

+- [ Tape Libraries
Ev.. Tape Image Catalogs[_,)

+ I Rchassg2 | | Image Catalog | Catalog Status Device | Device Status Description
+ I Rchasupl BBALIT Unloaded testing author|
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+ % E:\as';OF'Efam”s L JaPCATALOG Loaded JAPYRTTAP1  Available
+1-B Work Management & 13pTAP Loaded JIPVRTTAP Available
= EP‘ Configuration and Service Gl NIGHTLY Unioaded Mightly backuy
System Values ’ Load Image Catalog...
!ﬂ History Log

Delete Image Catalog. ..
Add Volume...
List Yolumes

Propertes

Figure 3-21 Loading image catalog through Navigator

To load your image catalog from a 5250 emulation session, issue the following

command:

LODIMGCLG IMGCLG(MYCATALOG) DEV(TAPVRTO1)

Figure 3-22 on page 58 shows the LODIMGCLG command and its parameters.
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Load or Unload Image Catalog (LODIMGCLG)

Type choices, press Enter.

Image catalog . . . . . . . .. > NIGHTLY Name

Virtual device . . . . . . . .. > TAPVRTO1 Name

Option . . . . . . . . . . ... *LOAD *LOAD, *UNLOAD
Write protect . . . . . . . .. *DFT *DFT, *ALL, *NONE

Bottom
F3=Exit F4=Prompt F5=Refresh Fl2=Cancel F13=How to use this display
F24=More keys

Figure 3-22 Loading image catalog through 5250 emulation

Your virtual tape volume is now ready for operation in the same way as a
physical tape volume that is loaded into a physical tape device.

3.2 Using a tape image catalog

This section discusses the basic steps involved in using a tape image catalog
after it is created. This assumes that the volumes have been created and the
image catalog’s status is Loaded or Ready.

Select Configuration and Service - Hardware — Tape Devices, right-click
Tape Image Catalogs, then right-click the image catalog and select Properties.

Under the General tab, the Catalog status should indicate Loaded, meaning the
image catalog is loaded on to your virtual tape device. This is similar to a tape
magazine being inserted back into a tape autoloader.

Figure 3-23 on page 59 shows the Catalog status, indicating the image catalog is
Loaded.
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@ NIGHTLY  Properties - Rchasup2

] Optinns]
Catalog name: MIGHTLY
Catalog status: Loaded
Location: fimagesitapeinightly

Murmber ofvolumes: 4

Wiite protectvolumes an load:
f* Current
Al

" Mone

[0]34 | Cancel |_ie|p |ﬂ

Figure 3-23 Image catalog properties through Navigator

Before performing a backup operation, ensure that the volume’s status is Loaded
in the tape image catalog. You can view the volumes by selecting Configuration
and Service — Hardware — Tape Devices.

Then right-click Tape Image Catalogs, right-click the image catalog, and select
List Volumes. You will see a window similar to the one shown in Figure 3-24 on
page 60.
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List Yolumes - Nightly - Rchasup2 E]@

File Edit View Help

i 1 minutes old
In... | VYolume Name | Status | Type | Density | Write Pro... | Percent Used | Maximum Size | File Mame | Description
1 voLoo1 Mounted Standard lsbeled  *VRT256K Mo 0.1 1,000 vol0o1 Sundays ni...
7 voLoo7 Logded  Standard labeled  *VRT256K Mo 0.1 1,000 vol007 Saturdays

1-2of 2 objects
Figure 3-24  Listing volumes through Navigator

To verify the status of your image catalog and its volumes from a 5250 emulation
screen, enter the following command:

WRKIMGCLGE IMGCLG(Nightly)

The screen should display Ready in the upper right-hand corner with at least one
volume loaded and available, as shown in Figure 3-25 on page 61.

If it does not, add the volumes by following the steps described for
ADDIMGCLGE, and ensuring that the image catalog is loaded on to the virtual
device, using the LODIMGCLG command.
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Work with Image Catalog Entries
System: RCHITSO

Catalog . . : NIGHTLY Status . . . : Ready
Type . . . . : Tape Device . . . : TAPVRTOl
Directory . : /images/tape/nightly

Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount 8=Load 9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate

Write
Opt Index Status Volume Name Density Type Protect
*AVAIL
1 Mounted VOL001 *VRT256K *SL No
7 Loaded VOL0O7 *VRT256K *SL No
Bottom
F3=Exit F5=Refresh F6=Load image catalog F8=Reorder by index

F11=View size information F12=Cancel F22=Display entire field

Figure 3-25 Verifying catalog status through 5250 emulation

Once your tape image catalog’s status is Loaded or Ready, it behaves only as an
Automatic Cartridge Loader (ACL) tape drive. The image catalog will
automatically load/mount the next volume if the backup or restore spans multiple
volumes.

Image catalogs are able to utilize volumes, whose status is Mounted or Loaded.
If the volume’s status is Unloaded, it is not used during operation.

You are now ready to save or restore using your image catalog.

3.2.1 Save using a tape image catalog

This basic example is provided to give you an idea about how to perform a simple
save to the virtual storage. We also mention the parameters available for
changing your virtual tape media to better fit your needs.
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Saving a library to virtual tape

The example described here involves saving a library (PRODLIB), to a newly
added volume (VOL0O01), in the tape image catalog NIGHTLY, which is loaded in
a device TAPVRTO1.

Most virtual tape functions can be performed interactively or submitted to batch.
This particular save is run interactively, to better demonstrate this example. For
more information about interactive jobs, batch jobs, or backups in general, refer
to the IBM @server iSeries Information Center, which is available on the Web at:

http://publib.boulder.ibm.com/pubs/htm1/as400/infocenter.htm]

In the IBM @server iSeries Navigator:

1. Right-click the system and select Run Command, as shown in Figure 3-26.

T§ S
. O Explore -‘?:.
¥ Open @
+ Customize this View CEE
+ Connection to Server 4 %l
: Run Command. .. l?

Send Mezzane. ..

Figure 3-26 Issuing the run command through Navigator

2. Type SAVLIB against Command to run, and click Prompt to enter the
parameters, as shown in Figure 3-27 on page 63.
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http://publib.boulder.ibm.com/pubs/html/as400/infocenter.html

Run Command - Rchasup2 @

General |i5/0S Options |

Command to run:

SAVLIB

Prompt ... Previous Commands ... ‘

OK | Schedue Camicd ‘ Help

Figure 3-27 Saving library through Navigator

3. Enter the parameters:
a. Enter the library (in this case, PRODLIB) and click Add.
b. Enter the virtual tape device (in this case, TAPVRT01) and click Add.

c. Enterthe volume (in this case, V0L001) and click Add. Then click OK in the
prompt window; see Figure 3-28 on page 64.

Note: If your volume parameter is set to *MOUNTED and no volume is
in a mounted status, then the virtual tape device will mount the volume
that is in the next index affer the last volume that was mounted.
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@ Save Library (SAVLIB)
File Edit wiew Help

Library: - -_
FRODLIB Remove
Device: -

TAPYRTO1 Remaove

Yolume identifier: FOLDM -

L

Sequence numhber: EMD - 1-1677 7215

=
Il L T P P

Advanced 0]78 | Cancel

Figure 3-28 SAVLIB prompted through Navigator

1

Help |'?|

4. Click OK in the Run Command window.

As you can see, there really is no difference in the parameter values when saving
to a virtual device instead of a physical device. You tell the system to save to
your image catalog by setting the DEVICE parameter to your virtual tape device
(TAPVRTO1).

The same save is performed from a 5250 emulation session with the following
command:

SAVLIB LIB(PRODLIB) DEV(TAPVRTO1) VOL(VOLOO1)

Figure 3-29 on page 65 shows the corresponding screen.
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Save Library (SAVLIB)

Type choices, press Enter.

Library . . . . o o o o o ... > PRODLIB Name, generic*, *NONSYS...
+ for more values
Device . . . . . . . .. ... > TAPVRTO1 Name, *SAVF, *MEDDFN
+ for more values
Volume identifier . . . . . .. Vo11001
+ for more values
Sequence number . . . . . . . . *END 1-16777215, *END
Label . . . . . .. ... .. *LIB
File expiration date . . . . . . *PERM Date, *PERM
End of media option . . . . . . *REWIND *REWIND, *LEAVE, *UNLOAD
Starting library . . . . . . . . *FIRST Name, *FIRST
Use optimum block . . . . . . . *YES *YES, *NO
Bottom
F3=Exit  F4=Prompt F5=Refresh  Fl10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

Figure 3-29 SAVLIB prompted through 5250 emulation

You save to a virtual tape by specifying the virtual tape device where the image
catalog is loaded.

Note: If your Volume (VOL) parameter is set to *MOUNTED and no volume is in a
mounted status, the virtual tape device will mount the volume that is in the
next index affer the last volume that was mounted.

3.2.2 Automatic creation of new volumes

This section describes the auto create feature of virtual volumes.

When the End of Volume (EOV) marker is reached during a backup and there no
more volumes are available in the image catalog, you will receive a message.If
you are using a volume list, you will receive a CPA6798 message, as shown in
Example 3-1 on page 66.

Chapter 3. Implementing virtual tape storage 65




Example 3-1 CPA6798 message text

Message . . . . : No volume to mount on device &1. (C "cartridge id")

Cause . . . . . : FEither all of the volumes specified in the volume list for
the operation have been used or a tape management exit program did not supply a
volume to mount.

Recovery . . . : Type C to cancel processing, or enter the name of a tape
cartridge to be used next.

If you reply: C to cancel the job will end, since no more volumes are available. If
you reply: cartridge id, an initialized volume will automatically be created in
your image catalog. The volume ID should not already exist in the tape image
catalog.

If you specify *MOUNTED for the Volume (VOL) parameter, a volume is
automatically created and message CPF4901 is issued, as shown in Example
3-2.

Example 3-2 CPF4901 message text

Message . . . . : End of volume detected for file &2 in &3.
Cause . . . . . : End of volume was detected for file & in library &3. The
next volume that is inserted on device &4 has volume identifier &7.
Possible choices for replying to message . . . . . . . . . . « . « . . ¢
G -- Continue processing
C -- Cancel processing of the file

The default reply for CPF4901 is G.

If a volume is auto-created, it will be created with the following defaults:

ADDIMGCLGE IMGCLG (same as previous volume)
FROMFILE(*NEW)

TOFILE(*GEN)

IMGCLGIDX (last available index) - backwards from 256
REPLACE(*NO)

IMGSIZ(*IMGCLGTYPE)

ALCSTG(*MIN)

VOLNAM(*GEN)

VOLTYP (same as previous volume)

DENSITY (same as previous volume)

NEWOWNID (same as previous volume)

CODE (same as previous volume)

YVYVYYVYVYVYVYVYVYYVYY
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3.2.3 Viewing the virtual volumes

This section shows you how to view the volumes that exist in the image catalog

and the contents of the volumes.

» Viewing the volumes in the image catalog

To see all the volumes that your image catalog contains, select
Configuration and Service —» Hardware — Tape Devices — Tape Image
Catalogs. Then right-click the image catalog and select List Volumes.

From the window shown in Figure 3-30, you can see all the volumes in your
image catalog. It also displays the following information:

— Index number (IMGCLGIDX)

— Volume name (VOLNAM)
— Volume status

— Volume type (TYPE)

— Density (DENSITY)

— Write protect (WRTPTC)

— Percent used (of maximum size)

— Maximum size (IMGSIZ)
— File name (TOFILE)
— Description (TEXT)

List Volumes - Nightly - Rchasupl

BEX

File Edit View Help

1-2of 2 objects

5 1 minutes old
In... | VYolume N... | Status | Type Density | Wirite Pr... | Percent Used | Maximum S... | File Na... | Description
E2i1 voLoo1 Mou... Standard labeled *VRT256K Mo 10.7 1,000 vold01 Sundays ni... |
7 vOLOO7 Loaded Standard labeled *VRT256K Mo 0.1 1,000 vold07 Saturdays

Figure 3-30 List volumes through Navigator
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» Viewing the volume contents

To verify whether the save is complete, review the joblog. However, if you
want to view the contents in the volume, from the iNav navigation panel,
select Configuration and Service — Hardware — Tape Devices. Then
right-click the tape device and select Display Volume Labels to display to
the screen shown in Figure 3-31.

List Volumes - Nightly - Rchasup2

File Edit view Help

= 4
In... | Volume M... | Status | Type | Density | Write Pr... | Percent Used | Maximum 5... | File Na...
@21 voLoo1 Mou...  Standard labeled *VRT256K - 1,000 vold01
7 voLoo7 Loaded Standard labeled *VRT256k 1,000 vol007
Load Volume

Unload Volume

Format. ..

Dizplay Volume Labels. ..
Duplicate. ..

Print Tape

-

Properties

Displays information about the files on the tape.

Figure 3-31 Display volume labels through Navigator

In the Display Volume labels for Tapvrt01, shown in Figure 3-32 on page 69,
select the Options tab.

From the two pull-down menus (see Figure 3-33 on page 70), define the
sequence numbers to be displayed.

68  i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation



Display Volume Labels for Tapvrt01 - Rchasup2 E]@

General Options |

File label: EII labels -

File zegquence number:

Staring number: First =

Ending number: Las

MHote: Information is retrieved from all of the files you specified before itis displayed.
A maximum of 1000 files are retrieved, which might take several minutes.

(0]4 | Cancel | Help |‘?|

Figure 3-32 Display volume label options through Navigator
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Display Volume Labels for Tapvrt01 - Rchasup2 g@@

Tape device: Tapyrt01
Tape details
Yolume:  %oOLOO1 Cwner:
Carridge: Density: ®/RT256k
Cade: EBCOIC Type:  Standard labeled
Tape files:
Label Sequence General ] Details]
EESBE:E - 000000 i japel: PRODLIE
File sequence: 3
Diate created: Dec 7, 2005
Expiration date: Mever expires
Data compacted: Mo
Multivalume indicatar oy volyme
Multivolume sequence: 1
Close | Help |'?|

Figure 3-33 \Volume labels through Navigator - second screen

Alternatively, you can view information by displaying a printed output. From
the iNav navigation panel, select Configuration and Service —

Hardware — Tape Devices. Next, right-click the tape device and select Print
Tape to display the screen shown in Figure 3-34 on page 71. Then select
Save/Restore information. This produces a print file that you can view by
selecting Basic Operations — Printer Output.
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List Volumes - Nightly - Rchasup? [Z]@

File Edit View Help

& 1 minutes old
1Mo | Volume ... | Status | Type | Density | Write Pr... | Percent Used | Maximum S... | File Ma... | Description
(== Standard lzha =mT25,,, MNo 10.7 1,000 voldD1  Sundaysni...
7 T25... Mo 0.1 1,000 vol0D7 Saturdays
Load Yelume

Unload Volume

Farmat...
Display Volume Labels. ..
Duplicate...
Print Tape 3 Volume Labels...
_ SaveRestore Information. ..
Properties Volume Contents... %

Prints savefrestore information located on the tape.
Figure 3-34 Print volume save/restore through Navigator

Figure 3-35 shows the display for printing volume information through Navigator.
The volume information is displayed, as well as the default end of tape action.
Typically you would accept the defaults, check the box Display printer output,
and click OK.

Print Save/Restore Information for Tapvrt01 - Rchasup2 E]@

Printvolume savelrestare information for the tape located in the tape
device.

Tape device: Tapyrto1

Check for valume: WOLDM -
End of tape action |Rewind i

[ Display printer output

Ok il Cancel | Help “?|

Figure 3-35 Print volume information through Navigator
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Figure 3-36 shows the display for volume save/restore output through Navigator.

& Viewer - QPSRODSP/1/QPRTJOB/019490/BBOHNER/RCHASUP2

File Edit View Search Motes Options Help
@ i D
Zaved Object IEfD:'natinr. M
ST7ZZ351 VSRIMOD OEODZ10 RCHASTUR =
Deviee file:
Device TAEVRTO1
Vo lume . WOLOD1
File sequence 1
File label PRODLIE
Expiration date *PERM
Save operatiom:
Jave command SAVLIE
2ave date/time 12/07/058 10:02:07
3ave while active *HO
Data compressed Ho
Data compacted Ho
Belease level VERIMOD
2ave format Jerial
Data =aved:
Likbrary FRODLIE
A3P . SRS 1
Jystem =merial number 10-5W5DM
Objects
Object Trpe Actribute Owner Jige (K] Data Text
PRODLIE “LIE FROD 100 YE3
CUSTMAST *FILE EF az YES
SYSCHRCET *EILE LF 24 YES L catalog wiew
SYICOLTMES *FILE LE 3 YEZ 3L catalog view
S¥YSCST +*EILE LE 2B YEZS 3L catalog wiew
SYICITCOL *FILE LE 4 YES 3L catalog wview
SYSCSTIOEP *EILE LE 24 YE3 )L catalog wiew
SYSINDEXES *FILE LE az YE3 3QL catalog wview
SYSHEYCET *EILE LE ZB YES 3L catalog wview
SYIEEYS *FILE LE Z8 YES 3L catalog wview
SYSPACHACE ~*FILE LF aE YEZS 3QL catalog wview
SYSBREFCET *FILE LE Z8 YES 3L catalog wview
SYSTARDEE *FILE LE 28 YE3 3L catalog view
SYSTARLER *EILE LF e YEZ )L catalog wiew
SYSTBISCOL *FILE LE Z8 YES 3QL catalog wview
SYSTRISDEP +*EILE LE 2B YEZS 3L catalog wview
SYSTBIGEER *FILE LE aE YES 3QL catalog wview
SYSTBRIZUIED ~*FILE LE 24 YEZS 3QL catalog wview
SYSVIEWDEP *FILE LE az YES 3L catalog wview
SYIVIEWS *FILE LE EEOQHHER 28 YEZ 3L catalog view
Database File Members
Eile Members
File Type Saved Memberx Member Mexber Member Member |
CUSTMAST EF 1 CUSTMAST
SYSCHRCET LF S¥YSCHRCET [ ]
£ | (2
| [125%  |SFLVIEW N

Figure 3-36 Volume save/restore output through Navigator
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Note: The maximum size of the image file is 1000 MB. However, the storage
used is 10.7%, or 107 MB. This can be verified by selecting File Systems —
Integrated File Systems — Root, and then selecting the directory of your
image catalog and its image files. Right-click the image file, select Properties,
and click Storage. This lists both the size of the data (the size of only the
saved data) and the allocated size (the size reserved and used only for this
virtual volume).

If the allocated size is significantly larger than the data size and it has to be
freed up for other functions to utilize, then shrink the allocated storage by
changing the Allocate Storage (ALCSTG) parameter value to *MIN.

Refer to 3.2.4, “Changing virtual media characteristics” on page 79 for more
information about virtual media characteristics.

You can also view the volumes in your image catalog from a 5250 emulation
session. To do this, use the WRKIMGCLGE command:

WRKIMGCLGE IMGCLG(NIGHTLY)

Figure 3-37 on page 74 shows the resulting screen.
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Work with Image Catalog Entries

System: RCHITSO
Catalog . . : NIGHTLY Status . . . : Ready
Type . . . . : Tape Device . . . : TAPVRTOl
Directory . : /images/tape/nightly
Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount  8=Load  9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate
Write
Opt Index Status Volume Name Density Type Protect
*AVAIL
1 Mounted VOL001 *VRT256K *SL No
7 Loaded VOLO0O07 *YRT256K *SL No
Bottom
F3=Exit F5=Refresh F6=Load image catalog F8=Reorder by index

F11=View size information Fl12=Cancel F22=Display entire field

Figure 3-37 Work with virtual volumes through 5250 emulation

Use F11 to view the size information, as follows:

» Pressing F11 displays additional information about the volumes in the
window. This includes the maximum size (IMGSIZ) and percent used of the

maximum size.
» Pressing F11 again shows the text description.

» Pressing F11 a third time displays the image file name.

Figure 3-38 on page 75 shows the WRKIMGCLGE window after F11 is pressed

once.
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Work with Image Catalog Entries
System: RCHITSO

Catalog . . : NIGHTLY Status . . . : Ready
Type . . . . : Tape Device . . . : TAPVRTOl
Directory . : /images/tape/nightly

Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount 8=Load 9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate

Maximum Percent

Opt Index Status Volume Name Size Used
*AVAIL
1 Mounted VoL001 1000 10.7
7 Loaded VOLOO07 1000 .1

Bottom
F3=Exit F5=Refresh F6=Load image catalog F8=Reorder by index
F11=View descriptions F12=Cancel F22=Display entire field

Figure 3-38 Volumes additional information through 5250 emulation

Figure 3-38 shows that the per cent used is 10.7%. This is the per cent used of
the Maximum Size (IMGSIZ) of 1000 MB.

Note: The maximum size of the image file is 1000 MB. However, the actual
storage used is 10.7%, or 107 MB. This can be verified by using WRKLNK for
the directory path of the object, and then selecting option 8=Display
Attributes on the actual image file (STMF) in the IFS directory. This lists the
size of the data (the size of only the saved data) and the allocated space (the
size reserved and used only for this virtual volume).

If the allocated size is significantly larger than the data size and it has to be
freed up for other functions to utilize, shrink the allocated storage down by
changing the Allocate Storage (ALCSTG) parameter’s value to *MIN.

Refer to 3.2.4, “Changing virtual media characteristics” on page 79 for more
information about virtual media characteristics.
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Figure 3-39 shows using WRKLNK and 8=Display attributes. You can see that
the allocated storage size is much larger than the data storage size.

Display Attributes

Object . . . . . . : /images/tape/nightly/vo1001

Creation date/time . . . . . . . . . . : 12/06/05 22:42:37
Last access date/time . . . . . . . . : 12/07/05 14:08:23
Data change date/time . . . . . . . . : 12/07/05 14:08:23
Attribute change date/time . . . . . . : 12/07/05 14:08:23
Size of object data in bytes . . . . . : 112251040
Allocated size of object . . . . . . . : 168563246

File format . . . . . . . . .. . . .: *TYPE2

Size of extended attributes . . . . . : 0

Storage freed . . . .. ... ... .: No

Disk storage option . . . . . . . .. ¢ *DYNAMIC

Main storage option . . . . . . . . . : *DYNAMIC

Auditing value . . . . . . . . . . . . : *NONE

More...
Press Enter to continue.

F3=Exit F12=Cancel  F22=Display entire field

Figure 3-39 Display attributes through 5250 emulation

When viewing the volume information from a 5250 emulation session, it can only
be viewed one sequence at a time if displayed on the screen. Therefore, it is
usually best to print it to a spool file.

Enter the following DSPTAP command to view the volume information from a
5250 emulation session:

DSPTAP DEV(NIGHTLY) VOL(VOLOO1) OUTPUT(*PRINT)

Figure 3-40 on page 77 shows the corresponding window.
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Display Tape (DSPTAP)

Type choices, press Enter.

Device . . . . . . . ... ... Nightly Name
Volume identifier . . . . . .. vo1001 Character value, *MOUNTED
File label . . . . . . . . . .. *ALL
Sequence number:
Starting file sequence number *FIRST 1-16777215, *ALL, *FIRST
Ending file sequence number .  *LAST 1-16777215, *ONLY, *LAST
Data type . . . . . . ... .. *LABELS *LABELS, *SAVRST
Qutput . . . . . . . ..o *PRINT *, *PRINT, *OUTFILE
End of tape option . . . . . . . *REWIND *REWIND, *UNLOAD

Bottom
F3=Exit F4=Prompt F5=Refresh F12=Cancel F13=How to use this display
F24=More keys

Figure 3-40 Volume labels through 5250 emulation

This displays the volume labels as shown in Figure 3-41.

) DSPTAPlabels.txt - Notepad =%
File Edit Format View Help

Display Spooled File
File . . . . . : QPTAPDSP Page/Line 1/1

Control . . . . . Columns 1 - 130
Find . . . . . .
R e N R L LR REE T P Y TEETE I S P R T RS- T i N e B SRR TEE RIS |
5722551 V3R4MO 080210 TAPE VOLUME INFORMATION VoLoo1 RCHASUP2 12/07/05 13:35:34 Page 1
Device . . . . . : TAPVRTOL Volume . . . . . : VOLOOL
Owner ID . . . . Density . . . . : *WRT256K
Type . . . . . .t =50 Code . . . . . . : *“EBCDIC
Record

File Block Recg Record EBlock File Mwol Mvol Date Expiration System
Data File Label Seguence Format Tech Length Length Length Ind Sequence Created Date Where Created
PRODLIE 0000000001 =U 00000 262144 Q000000003 0000000001 12/07/05 *PERM IBMOS400
PRODLIE ooooooooo2 =u ooooo 262144 0000000431 0000000001 12/07/05 =PERM IEMOS400

END OF LISTING

Bottom
F3=Exit Flz=Cancel Flg=Left F20=Right F24=More keys

Figure 3-41 Output of volume labels through 5250 emulation

Enter the following command to display the save/restore information from a 5250
emulation session:

DSPTAP DEV(TAPVRTO1) VOL(VOLOO1) DATA(*SAVRST) OUTPUT(*PRINT)
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Figure 3-42 shows the corresponding window.

Display Tape (DSPTAP)

Type choices, press Enter.

Device . v v v v v v v v e > TAPVRTO1
Volume identifier . . . . . .. > VOLOO1
File label . . . . . . . . . .. *ALL

Sequence number:
Starting file sequence number *FIRST

Ending file sequence number .  *LAST
Data type . . . . . .. ... > *SAVRST
Qutput . . . . . . . .. ... > *PRINT
End of tape option . . . . . . . *REWIND

F3=Exit  F4=Prompt F5=Refresh  Fl12=Cancel

F24=More keys

Name
Character value, *MOUNTED

1-16777215, *ALL, *FIRST
1-16777215, *ONLY, *LAST
*LABELS, *SAVRST

*, *PRINT, *OUTFILE
*REWIND, *UNLOAD

Bottom

F13=How to use this display

Figure 3-42 Display of save/restore information through 5250 emulation
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This displays the output of save/re

store information as shown in Figure 3-43.

&) DSPTAP_SaveRestore. txt - Notepad

[B]f=1/%]

File Edit Format WView Help

Display Spooled
File . . . . . 1 QPSRODSP
Control . . . . .
ind ... ...
I T B B T - T T - I TP S 4
Saved Object Information
5722551 VSR4MO 060210

Device file:

DEVICE + + v & v v s v v w e e e i TAPVRTOL

Volume .+ v & v v s e e e e e VOLOOL

File sequence . . . . . . . . . . . ! 1

File Tabel . . . . . . . . . .« o . PRODLIE

Expiration date . . . . . . . . . . & *PERM
Save operation:

Save command . . . . 4 4 . . 4 4w ok SAVLIE

Save date/time

12/07/05 10:02:07
Save while active *ND

Data compressed NO

Data compacted . . . . . . . . . . . i No

Release level . . . . . . . . . . .1 VERAMD

save format . . . . . . . . . . . . % serial
Data saved:

Library .« « « ¢ v & 4 & 4 0 4 0w oa PRODLIE

e = T = = S = === === = =g = 1
F3=Exit Filz=Cancel Fio=Left F20=Right F24=More keys

System serial number . . . . . . . . I 10-SWSDM

objects

Object Type Attribute Owner Size (K) Data
PRODLIE *LIE PROD EBOHMER 100 YES
CUSTMAST *FILE PF BBOHNER 32 YES
SYSCHKCST *FILE LF BBOHNER 24 YES
SYSCOLUMNS *FILE LF EBOHMNER 36 YES
SYSCST =FILE LF BBOHNER 28 YES
SYSCSTCOL *FILE LF BBOHNER 24 YES
SYSCSTDEP *FILE LF EBBOHMNER 24 YES
SYSINDEXES =FILE LF BBOHMNER 32 ¥YES
SYSKEYCST *FILE LF BBOHNER 28 YES
SYSKEYS *FILE LF BBOHNER 28 YES
SYSPACKAGE *FILE LF EBOHMER 26 YES
SYSREFCST *FILE LF BBOHNER 28 YES
SYSTABDEP *FILE LF BEOHNER 28 YES
SYSTABLES *FILE LF EBOHNER 26 YES
SYSTRIGCOL *FILE LF BBOHNER 28 YES

File
Page/Line 1/1
Columns 1 - 130
PSP S SYSPSS SRS c) B ST ) SN SYSESP) ISPSPRSC PSSP NSRS SRS 3

Page 1
RCHASUPZ 12/07/05 13:57:25 CST

More...

catalog vi
catalog
catalog
catalog
catalog
catalog
catalog
catalog view
catalog vi

catalog
catalog
catalog N
catalog view

—

Figure 3-43 Display output of save/restore information through 5250 emulation

3.2.4 Changing virtual media characteristics

This section reviews some of the options available in changing the
characteristics of virtual media. These changes provide you with more flexibility.

The values chosen can affect man

y things, including the following:

Amount of space allocated, that is, image size and allocate storage

»

» Performance, that is, allocate storage
» Organization, that is, volume index

» Security, that is, write protect

Changing the image catalog entry

To make changes to the characteristics of your virtual media through
IBM @server iSeries Navigator, do the following.

Select Configuration and Service — Hardware — Tape Devices — Tape
Image Catalogs. Then right-click the image catalog and select List Volumes as

shown in Figure 3-44 on page 80.
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Image Catalog Catalog Status Device D

5. BBALT Unloaded
52l BRALTTEST Unloaded
5 JAPCATALOG Loaded JAPVRTTAPL A
5 1PTAP Loaded 1PVRTTAP A
Ll INTGHTLY Unloaded

Load Image Catalog...

Delete Image Catalog. ..
Add Volume...
List Volumes

Properties

Figure 3-44 List image catalog volumes through Navigator

Next, right-click your volume and select Properties, as shown in Figure 3-45.

List Volumes - Mightly - Rchasup2 g@
File Edit view Help

5 63 minutes old
In... | Volume Name | Status | Type | Density | Write Pr... | Percent Used | Maxirmurm Size File Na... | Description
@21 voLool Loaded """'“'"I'l‘ Inbn AunTac Mo 10.7 1,000 voliol Sundays ni...
7 voLoo7 Loaded Mount Valume No 0.1 1,000 vol007  Saturdays

Unlozd Volume
Remave Yolume...

R

Display or change the properties of a virtual volume.

Figure 3-45 Volume properties selected through Navigator
This displays a window containing the General tab and the Options tab.

Figure 3-46 on page 81 shows the window that appears when you click the
General tab.
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VOL0O1 Properties - Rchasup2

l Options
Yolume name:  “OLO001
Yolume index  |[Current -
Image catalog:  NIGHTLY
Valume status:  Loaded
Wirite protect:

+ Current

" Yes

" Mo

Yolume size: Current size =
Allocate storage: [Current size =

0] 54 | cancel ‘ Help ‘7|

Figure 3-46 Volume properties (General) through Navigator

Figure 3-47 on page 82 shows the window that appears when you click the
Options tab.
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VOL001 Properties - Rchasup2

Seneral 0pt|0n ...... ]

Yolume type: Standard labeled
Density: WRTZEHEK
Current size in hytas: 112,251,040
Percent used: 10.7

Firstfile sequence numkber; 1|
Lastfile sequence number: 2

Vaolume description: Sundays nightly
backup vold01

Figure 3-47 Volume properties (Optional) through Navigator

(o]’ CanceIJ Help |?

!

If you are viewing from a 5250 emulation session, the volume characteristics can
be viewed with the Work with Image Catalog Entries (WRKIMGCLGE)
command. Pressing Enter and pressing F11 up to three times shows the volume
characteristics.

Figure 3-48 on page 83 shows the first screen of the volume characteristics in
the Work with Image Catalog Entries window on a 5250 emulation session.
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Catalog

Type . . . . :

Directo

ry

Work with Image Catalog Entries
System: RCHITSO

NIGHTLY Status . . . : Not ready
Tape Device . . . :
/images/tape/nightly

Type options, press Enter.
2=Change 4=Remove 6=Mount 8=Load 9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate

1=Add

Opt

F3=Exit

Write
Index Status Volume Name Density Type Protect
*AVAIL
1 Loaded VOL001 *VRT256K *SL No
7 Loaded VOL0O7 *VRT256K *SL No
Bottom
F5=Refresh F6=Load image catalog F8=Reorder by index

F11=View size information F12=Cancel F22=Display entire field

Figure 3-48 Volume characteristics through 5250 emulation

From Volume Properties in IBM @server iSeries Navigator or the Work with
Image Catalog Entries window on a 5250 emulation session, you can change the
following:

» Volume Index (NEWCLGIDX)

This specifies a new index number to be used for the image catalog entry. If
an entry currently exists at the specified index location, the new entry will be
inserted and all entries at or below the specified index number will be
incremented by 1. This determines which order your volumes are located in
the image catalog.

— Current (*SAME): The index number will not be changed.
— 1-256: Specifies the image catalog index number to be used.

Write-protect (WRTPTC)

This specifies whether this catalog entry should be write-protected or not. No
write operations will be allowed to this catalog entry if you write-protect it. This
parameter cannot be changed while the volume’s status is Mounted.
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This parameter is not allowed for reference or dependent image catalogs.

— Current (*SAME): The value for write-protect will not be changed.
— Yes (*YES): This specifies that this catalog entry is to be write-protected.
This will prevent write operation from being carried out.

— No (*NO): This specifies that this catalog entry is not to be write-protected.
This will allow write operations to be done to this catalog entry.

» Volume size (IMGSIZ)

This specifies the maximum size allowed for this tape image file. If the
specified image size is larger then the current file size, the new maximum size
is set and the file size is increased. If the specified size is smaller than the
current maximum image size and the data stored in the image file is less than
the specified value, the file will be reduced to the specified size. Otherwise,
the command will fail.

This parameter is only allowed for tape type image catalogs, and not for
reference or dependent image catalogs.

— Minimum size (*MIN): The allocated image file size is truncated or shrunk
to the size of the data stored in the file.

— 48-1000000: This specifies the maximum number of megabytes allowed
for this tape image file.

» Storage allocation

This specifies whether to allocate the entire amount of storage specified on
the image size (IMGSIZ) parameter for tape image files.

This parameter is only allowed for tape type image catalogs. This value
cannot be changed while the volume’s status is Mounted. This parameter is
not allowed for reference or dependent image catalogs.

— Minimum size (*MIN): This specifies changing storage allocation to match
the storage required to contain the existing image file data. If performing a
save, the image file size is increased dynamically. However, the image file
size will not increase once the system reaches 5% or 5 GB storage
remaining, whichever is the lesser value.

This value is not valid for reference or dependent catalogs (that is, catalog
shadowing).

— Image size (*IMGSIZ): This specifies changing the storage allocation to
match the size of storage for this image file. This is the value that was
specified in the image size (IMGSIZ) parameter of the ADDIMGCLGE
command.

Earlier, after saving a library to the virtual volume, you saw that the volume
took up 10.7% of 1000 MB, the maximum size, allocated for that virtual
volume. The amount of 10.7% means that 107 MB of actual data (that is,
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112 MB, including the image file and its information) is contained on the
system. In the earlier example, the ALCSTG was not changed. Therefore,
it will dynamically allocate space as needed. This means that it allocates
107 MB of space plus any extra space it may have allocated.

In the example, the Properties tab shows that 160 MB is allocated.
However, if the Allocate Storage (ALCSTG) was set to Image Size
(*IMGSIZ) then, since the maximum size is 1000 MB, the system will still
keep the other 893 MB of allocated space so that it cannot be used for
anything else except saving to this specific virtual volume.

If you do not wish to preallocate this full space or any extra space for this

virtual volume, the proper way to deallocate this extra space and still allow
for the volume to write up to a total of 1000 MB is to change the allocation
to the Minimum size, that is, ALCSTG(*MIN).

Changing the virtual volume

This section shows you how to move the volume to a different index or slot, make
the volume write-protected, change the volume description, and truncate or
shrink the volume’s allocated size down to the actual size of the data.

Note: Allocate Storage (ALCSTG) and Write Protect (WRTPTC) cannot be
changed when the volume’s status is Mounted.

In the earlier example, a virtual volume was described as having the following
attributes:

Volume index (IMGCLGIDX): 1

Write Protect (WRTPTC): No

Volume Description (TEXT): Sundays nightly backup vol001
Maximum size (IMGSIZ): 1000 MB

Allocate Storage (ALCSTG): Minimum storage

Data storage: 107 MB (112 MB total)

Dynamically allocated size (currently): 168 MB

vyVVvVyVYyYVYyVYYyvYYy

If you want to change the index, write protection, description, and shrink the
allocated size of the virtual volume down to the size of the data saved, select
Configuration and Service —» Hardware — Tape Devices — Tape Image
Catalogs. Then right-click the image catalog, select List Volumes and right-click
the volume and select Properties. From Volume Properties, the volume’s
characteristics can be changed.

Figure 3-49 on page 86 shows the use of IBM @server iSeries Navigator for
changing the characteristics in the General tab.
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VOL0O1 Properties - Rchasup2

- ] Options
Yolume name:  WOLOO1
Wolume index: I hd

Image catalog:  MIGHTLY
Yolume status:  Loaded

Write protect:
" Current
{+ Yes

" Mo

Wolurme size: 2000 -

Allocate storage: |Minimum size =
(0] | Cancel ‘ Help ‘7‘

Figure 3-49 Change volume properties (General) through Navigator

Figure 3-50 on page 87 shows the use of IBM @server iSeries Navigator for
changing the characteristics in the Option tab.
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VOL0O1 Properties - Rchasup?

General | Options |

Yalume type: Standard labeled
Density: WRT206kK
Curtent size in bytes: 112,291,040
Fercent used: 10.7

Firstfile sequence number: 1

Lastfile sequence number; 2

Wolume description: Metherlands,

Sweden, and Lnited
States

(]34 r_\l Cancel | Help JL

Figure 3-50 Change volume properties (optional) through Navigator

Following are the changes/results:

Volume index (IMGCLGIDX): 8

Write Protect (WRTPTC): Yes

Volume Description (TEXT): Netherlands, Sweden, and United States
Maximum size (IMGSIZ): 2000 MB

Allocate Storage (ALCSTG): Minimum storage

Data storage: 107 MB (112 MB total)

Dynamically allocated size (currently): 112 MB

vVvVvyYvYyVvYYvYYyvYyYyYy

Changes to the characteristics of the virtual media through a 5250 emulation
session can be performed with the Change Image Catalog Entry
(CHGIMGCLGE) command.

From the Change Image Catalog Entry (CHGIMGCLGE) window, you can
change the text description as well as the catalog index, write protection,

maximum image size, and how the storage is allocated for the virtual volume.

Figure 3-51 on page 88 shows the corresponding window.
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Change Image Catalog Entry (CHGIMGCLGE)

Type choices, press Enter.

Image catalog . . . . . . . .. > NIGHTLY Name

Image catalog index . . . . .. > 2 1-256, *VOL

New catalog index . . . . . . . > 8 1-256, *SAME

Write protect . . . . . . . .. > *YES *SAME, *YES, *NO

Image size . . . . . . . . . .. 2000 *SAME, 48-1000000 megabytes
Allocate storage size . . . . . > *MIN *SAME, *MIN, *IMGSIZ

Text 'description' . . . . . . . 'Netherlands, Sweden, and United States'

Bottom
F3=Exit  F4=Prompt F5=Refresh  Fl2=Cancel F13=How to use this display
F24=More keys

Figure 3-51 Change volume attributes through 5250 emulation

The volume is now at index 8, it is write-protected, and has 112 MB of storage
allocated, out of a maximum storage capacity of 2000 MB.

By displaying the attributes of the stream file, you can see in Figure 3-52 on
page 89 that the allocated storage went down from 168 MB to 112 MB.
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Display Attributes

Object . . . . . . : /images/tape/nightly/vo1001
Creation date/time . . . . . . . . . . : 12/06/05
Last access date/time . . . . .. .. : 12/07/05
Data change date/time . . . . . . . . : 12/07/05
Attribute change date/time . . . . . . : 12/07/05
Size of object data in bytes . . . . . : 112251040
Allocated size of object . . . . . . . : 112459776
File format . . . . . . . . .. . . .: *TYPE2
Size of extended attributes . . . . . : 0

Storage freed . . . . . ... ... .: No

Disk storage option . . . . . . . .. : *DYNAMIC
Main storage option . . . . . . . . . : *DYNAMIC
Auditing value . . . . . . . . . . . . : *NONE

Press Enter to continue.

F3=Exit  F12=Cancel  F22=Display entire field

22:42:37
18:56:13
18:56:13
18:56:13

More...

Figure 3-52 Stream file changed attributes through 5250 emulation

3.3 Copying virtual tape to physical tape

This section discusses the methods for copying virtual tape to physical tapes.

Although virtual tape offers many benefits, it is very important to copy the virtual
tape volumes to physical tapes as soon as possible in order to preserve the data
in the event of a disaster, where the system or DASD disk drives are no longer

accessible.

Most commonly, you will want to duplicate the exact copy of your virtual tape
image to a physical volume. This section also discusses copying a portion of the
virtual backup to tape and copying the tape image to tape, where it can be

restored only as an entire image later.
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3.3.1 Preparing for duplication

This section describes how to check that the volumes are ready for duplication.
Before copying or duplicating a volume, do the following:

1. Decide which volume or files require duplication.
2. Ensure that the virtual tape device is available, that is, varied on.

This can be checked in IBM @server iSeries Navigator by selecting
Configuration and Service — Hardware — Tape Devices — Stand-Alone
Devices. The right window pane should show the tape device as having a
status of Available. If it does not show this status, right-click your device and
select Make Available.

To check on a 5250 emulation screen, enter the following command:
WRKDEVD *TAP

To get a listing of the tape devices, select option 8 next to the tape device to
work with configuration status. The device’s status should be Available or
Varied on. If it is not, select option 1 to make available or vary on.

3. Ensure the image catalog that contains the volume to be duplicated is loaded
on the virtual tape device.

This can be checked in iSeries Navigator by selecting Configuration and
Service —» Hardware — Tape Devices — Image Catalogs. The image
catalog in the right panel should show a status of Loaded. If it does not,
right-click the image catalog and select Load Image Catalog.

From a 5250 emulation screen, use the WRKIMGCLGE command to view the
status of the image catalog and the volumes. The image catalog status should
be Ready. If not, use the LODIMGCLG command. Refer to “Load the image
catalog in the virtual device” on page 56 for more information about loading
an image catalog.

4. Ensure that the status of the volume to be duplicated is Loaded or Mounted.

This can be checked in IBM @server iSeries Navigator by selecting
Configuration and Service —» Hardware — Tape Devices — Image
Catalogs, and right-clicking the image catalog from the right pane and then
selecting List volumes.

To display the contents of the volume, right-click the volume and select
Display Volume Labels or select Print tape to create a spool file. Refer to
3.2.3, “Viewing the virtual volumes” on page 67 for more information about
viewing the contents.

From a 5250 emulation screen, use the WRKIMGCLGE command to view the
status of the volumes. The status of the volume to be duplicated should be
Loaded or Mounted.
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5. Ensure that the target device’s status is Available, that is, Varied on.

This can be checked in IBM @server iSeries Navigator by selecting

Configuration and Service —» Hardware — Tape Devices — Stand-Alone
Devices. The right window pane should show your tape device with a status
of Available. If it does not, right-click your device and select Make Available.

To check on a 5250 emulation screen:

Enter the following command on the command line to get a listing of the tape
devices:

WRKDEVD *TAP

Select option 8 next to your tape device to work with configuration status. The
device should have a status of Available or Varied on. If it does not, select
option 1 to make available or varied on.

6. Ensure that a tape is loaded or mounted on the target tape device and is in
the proper format, whether duplicating to an initialized tape or appending to
an existing volume.

Proper format (DENSITY)

The DENSITY format of the target volume (that is, physical volume) must have
the equivalent or higher block size than the source volume (that is, virtual tape).

To check the DENSITY of your virtual volume (that is, source volume) through
IBM @server iSeries Navigator, select Configuration and Service —
Hardware — Tape Devices — Tape Image Catalogs. Then right-click the
image catalog and select List Volumes, as shown in Figure 3-53 on page 92.
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Environment: My Connections | Rchasup2: Tape Image Catalogs

+ I Rchassg2 #| | Image Catalog | Catalog Status Device Device Status
+ | Rehasup1 &2, pBaALT Urloaded
=] Rehasupz & BBAUTTEST Unloaded
+- 13 Basic Operations &, JAPCATALOG Loaded JAPVRTTAPL  Available
': %2‘:;:;‘:2;5:2:;2&“& JJP’TAF‘ Loaded JIPVRTTAR Avai!able
E——— fNIGHTLY Loaded sble |
¢ History Log B8 Urload Image Catalog...
Time Management
= g Hardware Add Volume. ..
g All Hardware List Valumes
Communications
System Adapters Properties
% LAM Resources

@ Workstation Resources
Processor Information
{?é_ﬂ Cryptography Resources
Optical Units
+-§g Disk Units
] Tape Devices
B Stand-Alone Devices
+-- & Tape Libraries
Tape Image Catalngiv'
| s I = S,

<] ' I E

Figure 3-53 List volumes for density through Navigator

The DENSITY will be listed for each virtual volume, which also gives the block
size. For example, a density of *VRT256K has a block size of 256 K, as shown in

Figure 3-54.
List Volumes - Nightly - Rchasup2 E]@E
File Edit View Help
& 0 minutes old
In... | Volume Name | Status | Type | Density Write Protected | Percent Used | Maximum Size | File Na... | Description
7 vVOLDo7 Loaded Standard labe... *VRT256K Mo 0.1 1,000 valdo7 Saturdays
2218 VOLO01 Mounted Standard labe... *WRT256K No 5.3 2,000 voloD1 Netherland...

For Help, press F1

Figure 3-54  Virtual volume density through Navigator
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To check the density of your virtual volume through 5250 emulation session, use
the Work with Image Catalog Entries (WRKIMGCLGE) command. Figure 3-55
shows a window where the volume has a density of *VRT256K. Thus, the block
size is 256 K.

Work with Image Catalog Entries
System: RCHASUP2

Catalog . . : NIGHTLY Status . . . : Ready
Type . . . . : Tape Device . . . : TAPVRTOl
Directory . : /images/tape/nightly

Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount  8=Load 9=Unload
10=Initialize volume 11=Display  13=Dump  14=Duplicate

Write
Opt Index Status Volume Name Density Type Protect
*AVAIL
7 Loaded VOL007 *VRT256K *SL No
8 Mounted VOL001 *VRT256K *SL No
Bottom
F3=Exit F5=Refresh F6=Load image catalog F8=Reorder by index

F11=View size information Fl12=Cancel F22=Display entire field

Figure 3-55 Virtual volume density through 5250 emulation

New physical volume density

If you are duplicating to a new physical volume, initialize the tape to a density
that has a block size equal to or larger than the virtual volume (that is, source
volume). Refer to Appendix A, “Block sizes” on page 457 to determine your tape
drive’s block size capability and supported format densities. If your drive or
density is not listed, refer to your tape device operator manual.

To initialize the tape volume through Navigator, select Configuration and
Service — Hardware — Tape Devices — Stand-Alone Devices. Then
right-click the tape drive and select Format, as shown in Figure 3-56 on page 94.

Chapter 3. Implementing virtual tape storage 93



& Hariﬁ E::rd':\'are Unavailable 3570-C12
g Communications j Unavailable 3570-C12
% System Adapters ipﬂ-'; Available 5380-001
LAM R.esources = :
.@ Workstation Resources Make Unavaiable
Processor Information
E'?éj} Cryptography Resources
Optical Units i |
+1-€? Disk Uniits Format...
= pe Dol ) Display Volume Labels...
¢ Stand-Alone Devices Dupiicate...
¥ Tape Libraries Print Tape
2l Tape Image Catalogs
+ Software M
_I R Iﬂ,’ e | m [<_] i | Unload Image Catalog. ..
L Mount Volume. ..
Wy Tasks -Rehaswpz |7 = Load Volume...
! Add & connection Format Tape Unload Yolume. ..
(@) Install additional components & 2 =<z0O 0
Properties

Figure 3-56 Format volume through Navigator

The Format Tape window has a General tab and an Options tab.

The General tab is shown in Figure 3-57.

Format the tape located in the tape device.
Tape device: Tapla

Mew volume label: m
Check for valume: Im
Checkfor active files: Im
End of tape action: Im

[0]54 I Cancel | Help |‘?|

Figure 3-57 Format volume general tab through Navigator
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The General tab has the following parameters:

» New volume label (NEWVOL): This specifies the volume identifier for a tape
being initialized for use as a standard labeled tape. If no volume identifier is
specified, the tape is initialized for use as an unlabeled tape.

» Check for volume (VOL): This specifies the existing volume identifier of the
tape being initialized for use or indicates that the tape currently on the
magnetic tape unit should be initialized for use.

Note: If the device specified is a media library device, or a virtual tape
device, the volume specified should be the cartridge identifier or the virtual
tape volume name to be mounted and used.

» Check for active files (CHECK): This specifies whether a labeled tape volume
should be checked for active data files before it is initialized for use. If an
unlabeled volume is placed in the specified device, this parameter is ignored.

» End of tape action (ENDOPT): This specifies whether the tape is only
rewound, or rewound and unloaded, after the operation ends.

The Options tab has the following parameters, as shown in Figure 3-58.

Format Tape on TapU‘j - Rchasup? E]@}

Mew owner. |DestingE
Density: Highest density supported by canridgej
Character code:

t+ EBCDIC

" ASC

Delete all files:
Yes

Mo

(0]:4 Cancel ‘ Help “?|
4

Figure 3-58 Format volume options tab through Navigator

» New owner (NEWOWNID): This specifies the identifier of the tape owner to
write in the volume label.
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» Density (DENSITY): This specifies the recording format of the data to be
written on the tape.

— *DEVTYPE: The highest capacity density or format supported by the tape
device will be used.

— *CTGTYPE: The highest capacity density or format supported by the
device for the mounted cartridge type will be used. If the device does not
support special cartridge type information, *“DEVTYPE is used.

— character-value: This specifies the density or format to use.

» Character code (CODE): This specifies the character code in which the
volume label is written. All data that is not save data written after the label,
must be in the same code. Codes cannot be intermixed on a tape that is not a
save tape. If the tape is being initialized for use as an unlabeled tape with
*NONE or no volume identifier specified in the New volume identifier prompt
(NEWVOL parameter), this parameter is ignored.

— *EBCDIC: The volume label is written in EBCDIC and is an IBM standard
label. All additional data must also be written in EBCDIC.

— *ASCII: The volume label is written in ASCII and is an ANSI standard
label. All additional data must also be written in ASCII.

» Delete all files (CLEAR): This specifies whether all previous labels and data
are deleted from the tape when it is initialized. If the volume must be cleared
of all data, it is spaced from the location of the initializing volume label or tape
markers to the end of the tape marker.

To format a new volume using a 5250 emulation session, issue the following
INZTAP command:

INZTAP DEV(TAP05) NEWVOL(DUP0O1) NEWOWNID(DESTINYB) VOL(DUP0OO1) CHECK(*NO)
DENSITY (*CTGTYPE)

Figure 3-59 on page 97 shows the corresponding window.
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Type choices, press Enter.

Device . . . . . . . .. ...
New volume identifier
New owner identifier
Volume identifier
Check for active files
Tape density
Code . . . . & o o v o v ...
End of tape option
Clear

------

-------------

F3=Exit  F4=Prompt
F24=More keys

F5=Refresh

> TAPO5
DUP0O1
DestinyB
DUP001
*NO
*CTGTYPE
*EBCDIC
*REWIND
*NO

F12=Cancel

Initialize Tape (INZTAP)

Name
Character value, *NONE...

Character value, *MOUNTED
*YES, *NO, *FIRST

*DEVTYPE, *CTGTYPE, *QIC120...
*EBCDIC, *ASCII

*REWIND, *UNLOAD

*NO, *YES

Bottom
F13=How to use this display

Figure 3-59 Initialize tape through 5250 emulation

Appended volume density

To check the block size of a physical tape you are appending, select
Configuration and Service — Hardware — Tape Devices — Stand-Alone
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Devices. Then right-click the tape drive and select Display Volume Labels, as
shown in Figure 3-60.

+_I Rehasupl # | | Tape Device Status Type-Model | Job User Job
-l Rehasup2 B apurttapl  Available 380-001
+- 14 Basic Operations Ehipwrttap Available 6380-001
+1 £ Work Management B antap Unavalsble  6380-001
= EF‘ Configuration and Service apvrtﬂl B FEnEl
R svstem vales BhTapurt2  Unavalsble  6380-001 Make Unavaiable

Tapvrtd3 Unavailable 63B0-001
Unavailable £332-001
Unavailable 3570-C12
Unavailable 3570-C12

Available §3B0-001 Format. ..
Display Volume Labels...

4 History Log —
g Time Management
-4 Hardware "
All Hardware
Communications
% System Adapters
LAM Resources

@ Workstation Resources Duplicate. ..
Processor Information Print Tape 3
3t Cryptography Resources
Optical Units
¥ Disk Units Unload Image Catalog...

= Tape Devices Mount Yolume. ..
Stand-Alone Devices
+- [ Tape Libraries

%2l Tape Image Catalogs Properties

[ Software el
Figure 3-60 Display volume for density through Navigator

Load Yolume...
Unload Velume. ..

This will display the window shown in Figure 3-61 on page 99. After selecting the
relevant parameters, click OK.
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Display Volume Labels for Tap03 - Rchasup2 [Z]@

] Options]

Dizplay volurme labels for the tape located in the tape device.
Tape device: Tap0s

Check forvolume: [Mounted hd
End oftape action: |Rewind i

MHote: By default, information for the first file anly is displayed.

(0]24 %l Cancel | Help “?‘

Figure 3-61 Display label for density through Navigator

This displays Figure 3-62 on page 100, where the Density is shown as *QIC4GB
on the top right corner.

Once you know your tape drive or density, refer to Appendix A, “Block sizes” on
page 457 to determine its block size. If your drive or density is not listed, refer to
your tape device operator manual.
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Display Volume Labels for Tap02 - Rchas08 E]@

Tape device: Tapl2

Tape details
valurne:  @Ic1 01 Crwner:
Cartridge: Density. *QIC4GE
Code: EBCDIC Type:  Standard [5beled
Tape files:
Lahbel Sequence General ] Details]
QUSRER.. 000000000 File label: QUSRERM
File zequence: 1
Date created: Dec 7, 2005
Expiration date: Mever expires
Data compacted: Mo

Multivalume indicator: Dnly volume

Multivolume sequence; 1

Close Help |‘?|

Figure 3-62 Density format of physical tape

To check the density of an existing volume through 5250 emulation session, use
the following DSPTAP command:

DSPTAP DEV(TAP05) VOL(DUP0OO1) SEQNBR(*FIRST *ONLY)

The corresponding 5250 emulation screens are shown in Figure 3-63 on
page 101 and Figure 3-64 on page 101.
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Display Tape (DSPTAP)

Type choices, press Enter.

Device . . . . . . .. . oo TAPO5
Volume identifier . . . . . .. DUP001
File Tabel . . . . . . . . . .. *ALL
Sequence number:
Starting file sequence number *FIRST
Ending file sequence number *ONLY
Data type . . . . . . . .. .. *LABELS
Qutput . . . . . . . oo oL *
End of tape option . . . . . . . *REWIND
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel

F24=More keys

Name
Character value, *MOUNTED

1-16777215, *ALL, *FIRST
1-16777215, *ONLY, *LAST
*LABELS, *SAVRST

*, *PRINT, *OUTFILE
*REWIND, *UNLOAD

Bottom
F13=How to use this display

Figure 3-63 Display sequence through 5250 emulation

Buffer offset
Control character

Press Enter to continue.

F3=Exit F12=Cancel
(C) COPYRIGHT IBM CORP. 1980, 2005.

Display Tape Volume Information

Device . . . . . . : TAPO5 Volume ID . . . . : DUP0OO1
Owner ID . . . . . : Dino Density . . . . . : *FMT3590E
Type . . . . . . . : *SL Code . . . . . . . : *EBCDIC
Data file label . . . . . . . . . : DESTINY

File sequence . . . . . . . . . .: 0000000001

Record format . . . . . . . . . .: U

Block attribute . . . . . . . . . :

Record length . . . . . . . . . .: 00000

Block length . . . . . . . . . . . : 032760

File length . . . . . . . . .. .: 0000000414

More...

Figure 3-64 Display volume for density through 5250 emulation
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3.3.2 Duplicating virtual tape to physical tape

Duplicating virtual tape to physical tape allows the physical tape to be utilized just
as if the backup had been initially saved to the physical media.

The process involved in duplicating virtual tape to physical tape is essentially the
same as duplicating from one physical tape to another.

If you are using IBM @server iSeries Navigator to duplicate an exact copy of a
virtual volume to a physical tape, select Configuration and Service —
Hardware — Tape Devices — Tape Devices — Tape Image Catalogs. Then
right-click the image catalog, select List Volumes and right-click the volume and
select Duplicate, as shown in Figure 3-65.

List Volumes - Mightly - Rchasup2
File Edit View Help
2

in..... | Volume Mame | Status | Type | Density Write Protected | Percent Used | Maximum 4

7 WOLOOF Mounted Standard labe... “VRT25... Mo 0.1 1,000

EsliE  WOLoo1 Loaded Standard labe... “VRT25..., Mo == 2000
Mount Volume [
Unload Volume
Format...
Display Volume Labels...
Duplicate... %
Print Tape »

ra Properties

Copies the contents of a tape or set of tapes to another tape or set of tapes.

Figure 3-65 Duplicate volume through Navigator
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This displays a window containing the General tab, the Files tab, and the Options
tab. When you click the General tab, the window shown in Figure 3-66 appears.

-7 Duplicate Tape on Tapvrt01 - Rchasup? u@]w
General | Files | options|

Duplicate the contents of one tape or set of tapes to
another tape or set oftapes.

Fram:
Tape device: Tapvrtd

Fram valume: POLDEH hd

To:
Device: Tapls v
Tovalurne: |DUPIZIEI1 ﬂ

[o]54 | Cancel ‘ Help |7‘

Figure 3-66 Duplicate volume general tab through Navigator

The following parameters can be set in the General tab:

» From device (FROMDEV): This specifies the device from which the tape is
copied. This is a required parameter.

name: This specifies the name of the tape device where the tape to be copied
is mounted.

» From volume (FROMVOL): This specifies the volume identifier of the tape
being duplicated.
— *MOUNTED: Any labeled or unlabeled volume placed on the tape device
specified in the From device (FROMDEYV) parameter is duplicated.

For a tape media library device, the volume to be used is the next
cartridge in the category mounted by the Set Tape Category
(SETTAPCGY) command.
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For a virtual tape device, the volume to be used is the currently mounted
one. If there is no currently mounted volume, the next volume in the loaded
status in the image catalog should be used.

Note: If the device specified is a media library device or a virtual tape
device, the volume specified should be the cartridge identifier or virtual
tape volume name to be mounted and used.

character-value: This specifies the identifier of the labeled volume being
duplicated.

» To device (TODEV): This specifies the device to which the tape is copied. This
is a required parameter.

name: This specifies the name of the tape device where the tape volume to
which data is being copied is mounted.

» To volume (TOVOL): This specifies the volume identifiers of the tapes to
which data is being copied.

— *MOUNTED: The volume currently placed in the device is used.For a
media library device, the volume to be used is the next cartridge in the
category mounted by the Set Tape Category (SETTAPCGY) command.
For a virtual tape device, the volume to be used is the currently mounted
one. If there is no currently mounted volume, then the next volume in
loaded status in the image catalog should be used.

Note: If the device specified is a media library device or a virtual tape
device, the volume specified should be the cartridge identifier or virtual
tape volume name to be mounted and used.

— *FROMVOL: The volume label of the tape placed in the device specified
on the From device (FROMDEV) parameter is used to initialize the tape
placed in the device specified on the To device (TODEV) parameter. Up to
eight additional volume labels and nine user volume labels are duplicated.

This value is not supported for tape media library devices and virtual tape
devices.

character-value: This specifies the volume identifier of the tapes to which
data is being copied. At the end of volume time, you can reinitialize the
tape using this volume identifier. If the volume contains the correct volume
identifier, but is in the wrong code or density, the tape is reinitialized to the
correct code and density. The volume identifier is saved.
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Duplicate Tape on Tapvrtd1 - Rchasup? g@ﬁ
2| options |

General ||

From file sequence numhber;

Staring number. | First = |

Ending number. | Last = |

To sequence number. | Same as copied file = |
Files to copy:
+ Allfiles

" Active files only

oK | Cancel ‘ Help H
Lo

Figure 3-67 Duplicate volume files tab through Navigator

The following parameters can be set in the Files tab shown in Figure 3-67:

» Starting sequence number (STRSEQNBR): This specifies which data file
sequence numbers are to be copied.

— *ALL: All files are duplicated.
— *FIRST: All files starting with the first file sequence are duplicated.

— 1-16777215: This specifies the starting file sequence number to be
duplicated. Only the files in the specified sequence number range are
duplicated.

» Ending sequence number (ENDSEQNBR): This specifies which data file
sequence numbers are to be copied.

— *LAST: All files ending with the last file sequence are duplicated.
— *ONLY: Only the file specified in the starting file sequence is duplicated.

— 1-16777215: This specifies the ending file sequence number of the range
to be duplicated.
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» To sequence number (TOSEQNBR): This specifies which sequence number
the data files are to be copied to.

— *FROMSEQ: The data files are duplicated to the same file sequences as
are specified in the from-file sequence number parameter.

— *END: The data files are added to the logical end of tape. The next valid
sequence number is used.

— 1-16777215: This specifies the sequence number in which the data file will
be copied to. This value is not allowed if the device does not have
overwriting capabilities and the value specified is not the next logical value
to be used at the end of the logical tape volume. The duplication begins in
the specified file.

» Files to copy (FILES): This specifies whether the expired data files are copied
from the tape volume placed in the device specified in the From device
(FROMDEV) parameter, to the tape volume placed on the device specified in
the To device (TODEV) parameter.

— *ALL: All data files on the tape volume are copied. All existing file
sequence numbers are saved.

— *ACTIVE: Only data files with an expiry date later than the current system
date are copied. Data files are renumbered consecutively, beginning with
the number of the other first file on the volume and omitting any files that
have expired.

The Options tab is shown in Figure 3-68 on page 107.
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Duplicate Tape on Tapvrt01 - Rchasup2

Jo/es

|

Rewind hd
Unload hd

General] Files
End oftape action:
From device:

To device:

Check for active files:

+ “eg " Mo

Density: |Highestdensiw supported by canridgej

| Same as copied file ~ |

Expiration date:

Compact data: |5ame as copied ﬂlej

User label program: |Copy user labels |

|Jse librarylist =]

Library:

..OK|

Cancel ‘ Help ‘?

Figure 3-68 Duplicate volume options through Navigator

The Options tab contains the following parameters:

» From device end action (FROMENDOPT): This specifies whether the tape
volume placed on the device specified in the From device (FROMDEV)
parameter is rewound, or rewound and unloaded, after the operation is

completed.

— *REWIND: The tape is automatically rewound, but not unloaded, after the

operation has ended.

— *UNLOAD: The tape is automatically rewound and unloaded after the

operation ends.

— *LEAVE: The tape does not rewind or unload after the operation ends. It

remains at the current position on the tape drive.
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» To device end action (TOENDOPT): This specifies whether the tape volume

placed on the device specified in the To device (TODEV) parameter is
rewound, or rewound and unloaded, after the operation is completed.

— *UNLOAD: The tape is rewound and unloaded after the operation is
completed.

— *REWIND: The tape is rewound, but not unloaded.

— *LEAVE: The tape does not rewind or unload after the operation ends. It
remains at the current position on the tape drive.

Check for active files (CHECK): This specifies whether a tape file on the
volume mounted on the To device (TODEV) parameter is checked for active
data before it is overwritten. If an unlabeled volume is on the To device, this
parameter is ignored.

— *YES: The file to be overwritten is checked for active data. Only the first file
to be overwritten is checked for active data. Any subsequent files are not
checked. If active files are found, the operation is ended and an error
message is sent.

— *NO: Tape duplication continues, with no checking for active files.

Density (DENSITY): This specifies the density or format in which the copied
data is written.

— *DEVTYPE: The highest capacity density or format supported by the tape
device will be used.

— *CTGTYPE: The highest capacity density or format supported by the
device for the mounted cartridge type will be used. If the device does not
support special cartridge type information, *DEVTYPE is used.

— character-value: This specifies the density or format to use.

Expiration date (EXPDATE): This specifies the expiration date to be assigned
to all the files when they are copied. This parameter only applies to standard
labeled tapes.

— *FROMFILE: The expiration date currently specified for the file to be
copied is used.

— *PERM: All the copied files will be assigned a permanent expiration date.

— date: This specifies the expiration date to be assigned to all the files when
they are copied.
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Compact data (COMPACT): This specifies whether device data compaction is
performed. If the device specified does not support compaction, this
parameter is ignored.

— *FROMFILE: Device data compaction is performed only if the file being
read from the device specified in the From device (FROMDEV) parameter
was written using device data compaction.

— *YES: Device data compaction is performed on all files written to the
device specified in the To device (TODEV) parameter.

— *NO: Device data compaction is not performed.

User label program and library (USRLBLPGM): This specifies the name and
library of the user program that processes user tape labels. For the device
specified in the To device (TODEV) parameter, the user label program sends
the user labels that are written to tape. For the device specified in the From
device (FROMDEYV) parameter, the user labels are sent to the user label
program.

— *SYSCOPY: User tape labels are processed to allow proper duplication of
System/36™ save and restore tapes. If user header labels are present on
the tape volume specified in the FROMDEYV parameter, they are copied to
the tape volume specified in the TODEV parameter. The same is done for
the user trailer labels at the end of the file or for the trailer labels at the end
of the file section.

If an end-of-volume condition occurs on the device specified in the TODEV
parameter before logical end-of-tape is found on the device specified in
the FROMDEYV parameter, user trailer and user header labels are created
and written to the current and next tape volumes that replicate the data
from the user header label read at the beginning of the file.

— *NONE: No user program processes user tape labels. No user labels are
written to the tape volume.

Qualifier 1: User label program.

— name: This specifies the name of the user program that processes the
user tape labels.

Qualifier 2: Library

— *LIBL: All libraries in the library list for the current thread are searched until
the first match is found.

— *CURLIB: The current library for the job is used to locate the user label
program. If no library is specified as the current library for the job, QGPL is
used.

— name: This specifies the name of the library where the user label program
is located.
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The duplication tasks are complete. The target volume DUPO0O01 on the physical
drive should now be a copy of the source volume VOLOO1 on the virtual drive.

If you are on a 5250 emulation session and wish to duplicate your media, use the
DUPTAP command. If the tape duplication from IBM @server iSeries Navigator
was performed using a command, the following command should be entered:

DUPTAP FROMDEV(TAPVRTO1) TODEV(TAP05) FROMVOL(VOLOO1) TOVOL(DUPOO1)
TODENSITY (*CTGTYPE)

Figure 3-69 shows the corresponding window.

Duplicate Tape (DUPTAP)

Type choices, press Enter.

From device . . . . . . . . .. > TAPVRTO1 Name
To device . . . . . .. .. .. > TAPO5 Name
From sequence number:
Starting file sequence number *FIRST 1-16777215, *ALL, *FIRST
Ending file sequence number .  *LAST 1-16777215, *ONLY, *LAST
To sequence number . . . . . . . *FROMSEQ 1-16777215, *END, *FROMSEQ

Additional Parameters

From volume identifier . . . . . > \0LOO01 Character value, *MOUNTED

+ for more values
To volume identifier . . . . . . > DUP0O1 Character value, *MOUNTED...

+ for more values
Tape density . . . . . . . . .. > *CTGTYPE *DEVTYPE, *CTGTYPE, *QIC120...

Bottom

F3=Exit  F4=Prompt F5=Refresh  F10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

Figure 3-69 Duplicate volume through 5250 emulation

Copying specific objects

Although it is more common to copy the entire virtual tape to physical tape, there
are times when you may want to copy only parts of the virtual backup to physical
tape. Selecting specific objects to be copied directly from a virtual volume to a
physical volume cannot be performed by using the Duplicate (DUPTAP) function.
However, it is possible to copy portions of the volume duplicating specific
sequence numbers of the volume.
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Rather than duplicating a specific object, duplicate all the objects of a specific
sequence. Sequences are written to tape for every Save operation performed to
tape. For example, if you perform a SAVLIB of a specific library to tape, that
library and all of its objects will be under one sequence. If the SAVLIB is for a
special value such as *ALLUSR, all the libraries will be contained under one
sequence. You cannot use the Duplicate (DUPTAP) function to copy specific
objects out of each sequence directly to tape. If a SAVLIB LIB(*ALLUSR) is
performed and is saved under one sequence, you will have to duplicate the
entire sequence. You cannot duplicate only one library directly to another tape
volume.

Duplication of specific sequences is performed by specifying a Starting sequence
number (STRSEQNBR) and an Ending sequence number (ENDSEQNBR).
These parameters are found in the Files tab of the Duplicate function in

IBM @server iSeries Navigator. Figure 3-70 shows the Files tab after selecting a
volume to duplicate.

Duplicate Tape on Tapvrt01 - Rchas08 E]@

General FilES] Options |

From file sequence number;

Starting number; 3=
r

Ending number: Last =)

To sequence number. | Medtvalid number ~ |
Files to copy:

+ Allfiles

" Active files only

Ok | Cancel ‘ Help ‘7‘

Figure 3-70 Duplicate sequence through Navigator
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From the example provided, sequence 3 through the last sequence of the source
tape will be appended to the next sequence available on the target tape where
the data is being duplicated.

If using a 5250 emulation, the STRSEQNBR and ENDSEQNBR parameters are
seen on the first screen when the DUPTAP command is used. Figure 3-71 shows
a volume on TAPVRTO1, where the third sequence through the last sequence is
being appended to the next sequence available on the target tape where the data
is being duplicated.

Duplicate Tape (DUPTAP)

Type choices, press Enter.

From device . . . . . . . . .. TAPVRTO1 Name
To device . . . . . .. . ... TAPQ5 Name
From sequence number:
Starting file sequence number 3 1-16777215, *ALL, *FIRST
Ending file sequence number .  *LAST 1-16777215, *ONLY, *LAST
To sequence number . . . . . . . *END 1-16777215, *END, *FROMSEQ
Bottom
F3=Exit  F4=Prompt F5=Refresh  F10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

Figure 3-71 Duplicate sequence through 5250 emulation

3.3.3 Saving virtual tape as an object

This section shows how to save the entire virtual tape volume as a STMF that
can later be restored to a system, while retaining its virtual volume
characteristics.
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Note: Objects cannot be directly restored from the physical tape if the virtual
volume is saved to the tape as a STMF object rather than as a duplication to a
tape. To restore objects directly from tape, refer to 3.3.2, “Duplicating virtual
tape to physical tape” on page 102.

Saving image objects

Virtual tape volumes can be saved to physical media while still retaining their
virtual volume characteristics. This is obtained by saving the STMF object that
resides in the IFS. The virtual volume stream file resides in the directory of the
image catalog. The object in the directory is the name of the image file name,
and not the volume name.

To access the directory, select Configuration and Service —» Hardware —
Tape Devices. Then right-click Tape Image Catalogs and click Properties. The
Properties window shows the location of the image catalog. Figure 3-72 shows
an example of the image catalog (Night1y), which is pointed to the location
/images/tape/nightly.

@ NIGHTLY  Properties - Rchasup?

i l Optinns]
|
Catalog name: FIGHTLY
Catalog status: Loaded
Location: fimangesitapeinightly

Mumber of valumes: 2

Wirite protect volumes on load:
Current
Al

" Mone

0]54 | Cancel | Help |‘?‘

Figure 3-72 Image catalog directory through Navigator

To file the image file name, select Configuration and Service —» Hardware —
Tape Devices. Then right-click Tape Image Catalogs and click List Volumes,
which shows the volume and contains a field listing the file name.
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Figure 3-73 shows volume VOL001, which also has the same name, VO001, for

the image file.

For Help, press F1

List Yolumes - Nightly - Rchasup2 u@]w
File Edit View Help

5 0 minutes old
| in... | Volume Name | Status | Type | Density Write Protected Percent Used | Maximum Size | File Name |, | Description |
7 vVOLoO7 Loaded Standard labe... *VRT256K Mo 0.1 1,000 vol 007 l’\§ Saturdays
@2lg  voLoo1 Mounted Standard labe... *VRT256K Mo 53 2,000 vol001 Netherland...

Figure 3-73 Volume file name through Navigator

Note: The image file name can differ from the volume name.

To find the image catalog directory through 5250 emulation, work with the image
catalog entry WRKIMGCLGE for the image catalog and you will see the directory
in the upper left corner as shown in Figure 3-74 on page 115.
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Work with Image Catalog Entries
System: RCHITSO

Catalog . . : NIGHTLY Status . . . : Ready
Type . . . . : Tape Device . . . : TAPVRTOl
Directory . : /images/tape/nightly

Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount  8=Load  9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate

Write
Opt Index Status Volume Name Density Type Protect
*AVAIL
7 Loaded VOL0O07 *VRT256K *SL  No
8 Mounted VOLO0O1 *YRT256K *SL No
Bottom
F3=Exit F5=Refresh F6=Load image catalog F8=Reorder by index

F11=View size information Fl12=Cancel F22=Display entire field

Figure 3-74 Image catalog directory through 5250 emulation

To find the image file name for the volume, press F11 three times. This displays
the screen shown in Figure 3-75 on page 116.
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Work with Image Catalog Entries
System: RCHITSO

Catalog . . : NIGHTLY Status . . . : Ready
Type . . . . : Tape Device . . . : TAPVRTOl
Directory . : /images/tape/nightly

Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount  8=Load  9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate

Opt Index Status Image File Name
*AVAIL
7 Loaded vo1007

8 Mounted vo1001

Bottom
F3=Exit F5=Refresh F6=Load image catalog F8=Reorder by index
F11=View volume information F12=Cancel F22=Display entire field

Figure 3-75 Volume file name through 5250 emulation

SAV the image file
The image catalog directory contains the location of your virtual images. To save
the images, use the SAV command. Issue the Run Command from the

IBM @server iSeries Navigator by right-clicking your system and selecting the
Run Command, or enter the SAV command in a 5250 emulation session.

Note: A Tape Image File cannot be saved if it is loaded in an image catalog
with a status of Available or Ready status. This is because an image catalog
with Available or Ready status has its “ALWSAV attribute (in the CHGATR
command) set to *NO. For more information about CHGATR, refer to the Note
on CHGATR on page 12.

Figure 3-76 on page 117 shows an example of saving a VOLO01 image file to

tape using the following command:
SAV DEV('/QSYS.LIB/TAP05.DEVD') OBJ(('/images/tape/nightly/vo1001'))
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Save Object (SAV)
Type choices, press Enter.
Device . . . . . . .o oo > '/QSYS.LIB/TAP05.DEVD'

+ for more values

Objects:
Name . . . . .« . . . . .. .. > '/images/tape/nightly/Vo1001"
Include or omit . . . . . .. *INCLUDE *INCLUDE, *OMIT

+ for more values
Name pattern:

Pattern . . . . . . . . ... P!
Include or omit . . . . . .. *INCLUDE *INCLUDE, *OMIT
+ for more values
Directory subtree . . . . . .. *ALL *ALL, *DIR, *NONE, *OBJ, *STG
Save active . . . . . . .. .. *NO *NO, *YES, *SYNC
More...

F3=Exit  F4=Prompt F5=Refresh  Fl10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

Figure 3-76 SAV image file through 5250 emulation

To save all your virtual volumes in the image catalog, issue the same command,
but for the directory. The Include parameter is set to *INCLUDE, which will save all
the objects in that directory. However, this saves all the objects in that directory
even if they are not an index in the image catalog.

To save the entire image catalog directory, enter the following command:
SAV DEV('/QSYS.LIB/TAPO5.DEVD') 0BJ(('/images/tape/nightly'))

Figure 3-77 on page 118 shows the corresponding window.
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Type choices,

Save Object (SAV)

press Enter.

Device . . . . . . .o oo > '/QSYS.LIB/TAP05.DEVD'
+ for more values
Objects:
Name . . . . .« . . . . .. .. > '/images/tape/nightly"'
Include or omit . . . . . .. *INCLUDE *INCLUDE, *OMIT

Name pattern:

+ for more values

Pattern . . . . . . . .. .. txl
Include or omit . . . . . .. *INCLUDE *INCLUDE, *OMIT
+ for more values
Directory subtree . . . . . .. *ALL *ALL, *DIR, *NONE, *OBJ, *STG

Save active

.......... *NO *NO, *YES, *SYNC

More...

F3=Exit  F4=Prompt F5=Refresh  Fl10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

118

Figure 3-77 SAV image catalog directory through 5250 emulation

Saving image catalog object

If you are saving your tape file images, you may want to consider saving your
image catalog object so that you do not need to create the image catalog again
or add your virtual images again. The image catalog object is the name of the
image catalog and is a type *IMGLCG. The object resides in the library
QUSRSYS. This object can be saved using the SAVOBJ command, or it will get
saved when the QUSRSYS library is saved.

To save of an image catalog called Nightly, enter the following command:
SAVOBJ OBJ(NIGHTLY) LIB(QUSRSYS) DEV(TAP05) OBJTYPE(*IMGCLG)

Figure 3-78 on page 119 shows the corresponding window.
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Save Object (SAVOBJ)

Type choices, press Enter.

Objects . . . . . . ... ... Nightly Name, generic*, *ALL
+ for more values

Library . . . . . . oo L L QUSRSYS Name, generic*, *USRSPC
+ for more values

Device . . . . . . . . . . ... TAPO5 Name, *SAVF, *MEDDFN
+ for more values

Object types . . . . . . . . .. *IMGCLG *ALL, *ALRTBL, *BNDDIR...

+ for more values

Bottom
F3=Exit  F4=Prompt F5=Refresh  Fl0=Additional parameters Fl12=Cancel
F13=How to use this display F24=More keys

Figure 3-78 Save image catalog object through 5250 emulation

Transporting virtual storage

Your virtual tape storage is made up of an image catalog object of type *IMGCLG
and its images of type *STMF in the integrated file system. It is possible to send
these objects to another system.

Virtual storage can be transported to another system by one of the following
methods:

IBM @server iSeries Navigator
FTP

QFilesvr.400

OptiConnect

ObjectConnect

Save/Restore using physical media
NetServer™ shares

vVVyVYVYYYVYYyY

For more information about these transportation methods, refer to the IBM
knowledge base document No. 30852541, which is available on the Web at:

http://www-912.ibm.com/s_dir/sTkbase.NSF/1ac66549a21402188625680b0002037¢e/chab7
ch71f94819986256d470075fbe3?0penDocument
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Alternatively, you can visit the IBM @server iSeries Information Center, which is
available on the Web at:

http://publib.boulder.ibm.com/pubs/html/as400/infocenter.html

3.4 Catalog shadowing

This section explains the concept of catalog shadowing, creating dependent
catalogs for catalog shadowing, different ways of utilizing the catalogs after
shadowing is set up, and ending catalog shadowing by deleting the dependent
image catalogs.

3.4.1 Overview of catalog shadowing

In this section we define what catalog shadowing is, identify the benefits it offers,
review the terms involved in catalog shadowing, and list the characteristics of
reference and dependent catalogs.

Catalog shadowing is a method used to share a single image or multiple virtual
images by using more that one virtual device. This is made possible by creating a
“snapshot” of the original image catalog. Figure 3-79 on page 121 illustrates
catalog shadowing.
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Figure 3-79 Catalog shadowing diagram

Benefits of catalog shadowing
Catalog shadowing offers the following benefits:

» It allows more than one operation to be performed on an image catalog or
even a single volume. This includes displaying, restoring, installing, and
duplicating.

» It helps to protect against accidental deletion of data. This is because all the
volumes in a dependent catalog are write protected. There are other security
features such as restricting the deletion or initialization of the original volume.

» It helps to reduce the amount of system disk space needed to perform some
concurrent operations. This is because multiple true bit-for-bit copies are not
needed to perform more than one operation on a catalog or a single volume.

» It can be used to provide an unaltered view of the original image catalog. This
is because a dependent catalog is created as a copy of the reference catalog
at a single point in time.

» It can be used to only allow users access to specific volumes within an image
catalog.
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Catalog shadowing terms
Two new terms are introduced with catalog shadowing:

>

Reference catalog

A reference catalog is an image catalog that shares its resources (such as
catalog information, directory, and image files) with other image catalogs
known as dependent catalogs. In catalog shadowing, it is the reference
catalog, and not the dependent catalog, that actually contains the image files.

Dependent catalog

A dependent catalog is an image catalog that is dependent on the resources
such as catalog information, directory, and image files, of another image
catalog called a reference catalog.

A reference catalog has the following characteristics:

An object type of *IMGCLG.

The original image catalog becomes a reference catalog when a dependent
catalog is created.

The reference catalog contains the actual image files.

A reference catalog’s image files cannot be removed until all dependent
catalogs have been deleted.

A reference catalog cannot be deleted until all dependent catalogs have been
deleted.

Tape reference catalog image files can be loaded in a virtual device as
writable or read-only.

Optical reference catalog image files can only be loaded in a virtual device as
read-only.

A dependent catalog has the following characteristics:

vyvyyy

An object type of *IMGCLG.

It references a non-dependent catalog’s resources.

It is loaded as read-only (write protected).

It does not set the ALWSAV (allow save) attribute in CHGATR for IFS files.
It cannot delete the image files, including the actual ones belonging to the
reference catalog with RMVIMGCLGE, WRKIMGCLGE, or DLTIMGCLG
commands.

It contains a snapshot of the reference catalog during the point when the
dependent catalog was created.

A dependent catalog does not see any new reference catalog volumes that
are added after the dependent catalog is created.

It does not support the installation of licensed internal code, operating
systems, or PTFs.

It supports the install of licensed program products (LPPs) if residing in a
system ASP or independent ASP.
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Figure 3-80 shows a reference catalog and its dependent catalog. The
dependent catalog is a “snapshot” of the reference catalog from the time of the
dependent catalog’s creation. As can be seen in the figure, both image catalogs
can see the volumes. However, they utilize two separate virtual tape devices to
view these volumes.

he reference catalog is loaded on virtual device “A, and the dependent catalog is
loaded on virtual device B. You can also see that there is only one set of image
files that reside in a directory which both catalogs are able to reference.

REFERENCE I CRTIMGCLG DEPENDENT
CATALOG CATALO
N
\\\ /,/

Virtual
Device A

Virtual
Device B

Catalog Directory
Image Files

VOLUMES
Volume A
Volume B
Volume C

VOLUMES
Volume A
Volume B
Volume C

Figure 3-80 Catalog shadowing diagram

Because the dependent is only a snapshot of the reference catalog, it can only
view the volumes that existed in the reference catalog during the time of the
dependent catalog’s creation. This means that volumes A, B, and C are visible to
the dependent catalog because these three volumes existed in the reference
catalog during the time of the dependent catalog’s creation.

However, if volume D was added to the reference catalog, the dependent catalog
will not be able to see that volume because dependent catalogs are only a
snapshot of the reference catalog and dependent catalogs do not get updated.
This is illustrated in Figure 3-81 on page 124.
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Figure 3-81 Volume added after dependent catalog creation

3.4.2 Setting up image catalog shadowing

This section explains how to set up catalog shadowing by creating dependent
catalogs.

Creating tape type dependent catalogs

Use these steps and commands to create dependent catalogs, which
automatically sets up catalog shadowing.

After your tape image catalog is set up and contains all the volumes, make sure
that the image catalog status is Unloaded in order to create a dependent catalog.

Verify whether your image catalog status is Unloaded by selecting
Configuration and Service — Hardware — Tape Devices — Tape Image
Catalogs. Your image catalog status should be Unloaded. If it is not, right-click
the image catalog and select Unload Image Catalog.

Figure 3-82 on page 125 shows the status of the image catalog and illustrates
how to change the status to Unloaded and unload it.
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% VLI RSO U RESUU LED

2L
Processor Information NIGH”—""

Loaded TAPVRTO1 Available

E'*'.%j} Cryptography Resources
Optical Units
+|-§ Disk Units
- Tape Devices
Stand-Alone Devices
Tape Libraries
Tape Image Catalogs

¥

e

Unload Image Catalog...

Add Volume. ..
List Yolumes

Propertes

Figure 3-82 Unload image catalog through Navigator

Create a dependent catalog by selecting Configuration and Service —

Hardware — Tape Devices. Then

right-click Tape Image Catalogs and

selecting Create Image Catalog as shown in Figure 3-83.

"
= Tape Devices
&b Stand-Alone Devices

+-f& Tape Libraries
52, Tape Image Catalogs:

+ @] Fixes Inventory
BR Collection Services
+-ghg Barsa Tools
Logical Partitions
+ ﬁ Metwork
Integrated Server Administrai

+
+- {48 Security

Explore

Open

Create Shartout
Customize this View

Create Image Catalog...

[

Figure 3-83 Create dependent catalog through Navigator

When the Create Catalog window appears, enter the following parameters:

| 2
created.

Catalog description (TEXT): Thi

Catalog name (IMGCLG): This specifies the name of the image catalog to be

s specifies up to 50 characters of text that

briefly describes the image catalog being created.

image catalog. For dependent c

Directory path (DIR): This specifies the directory to be associated with this

atalogs, this parameter must have a value of

*REFIMGCLG. This specifies another image catalog as a reference for the

new image catalog.

Reference catalog (REFIMGCLG): This specifies the name of the image

catalog as a reference for the new image catalog. The new dependent image
catalog will contain the image catalog entries that exist in the reference image
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catalog at the time the dependent image catalog is created. Any additional
changes to the reference image catalog will not be reflected in the dependent
image catalog.

» Create directory (CRTDIR): Specifies whether the directory (DIR parameter)
should be created if it does not exist.

— *YES: The directory will be created if it does not exist.
— *NO: The directory will not be created.

» Authority level (AUT): Authority level specifies the authority you are giving to
users who do not have specific authority for the object, who are not on an
authorization list, and whose group profile or supplemental group profiles do
not have specific authority for the object. Following are the choices for
authority levels:

— Exclude: (Default) The user cannot access the image catalog unless the
user has *ALLOBJ special authority, the user is the owner of the object, or
the user is later granted authority.

— Library create: The authority for the object is the same as the create
authority for QUSRSYS. The create authority for QUSRSYS can be
displayed by using the Display Library Description (DSPLIBD) command.
If the create authority for QUSRSYS is set to *SYSVAL, display the
QCRTAUT system value. If the create authority is changed with the
Change Library (CHGLIB) command, the new authority does not affect
existing objects.

— Change: The user can perform all operations on the object except those
limited to the owner or controlled by object existence authority and object
management authority. The user can change and perform basic functions
on the object. Change authority provides object operational authority and
all data authority. If the object is an authorization list, the user cannot add,
change, or remove user IDs.

— All: The user can perform all operations except those limited to the owner
or controlled by authorization list management authority. The user can
control the object's existence, specify the security for the object, change
the object, and perform basic functions on the object. The user also can
change ownership of the image catalog.

— Use: The user can perform basic operations on the image catalog, such as
displaying properties. The user cannot change the image catalog, and use
authority provides object operational authority, read authority, and execute
authority.

— Name: Specify the name of an authorization list to be used for granting
authority to the object. Users included in the authorization list are granted
authority to the object as specified in the list. The authorization list must
exist when the object is created
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Figure 3-84 shows the parameters used to create a dependent catalog called
DEPENDENT1, which will automatically set up catalog shadowing.

&) Create Catalog - Rchasup?

Create an image catalog.

Catalog name:

Catalog description:

Directory path:

Reference catalog:

Create directany:

{+ Yesg

" i

Authority level;

DEPEMDENT?

Reference - M
MIGHTLY =

Exclude -

o

Cancel ‘ Help |‘?‘

Figure 3-84 Create dependent1 through Navigator

A dependent image catalog is created and catalog shadowing set up.

To view your dependent catalog’s volumes, select Configuration and
Service —» Hardware — Tape Devices — Tape Image Catalogs. Then
right-click your dependent image catalog and select List Volumes, as shown in

Figure 3-85.

E Time Management
—I-¥] Hardware
All Hardware
Communications
% System Adapters
LAN Resources
@‘ Workstation Resources
Processor Information
[?éj} Cryptography Resources
Optical Units
+-€ Disk Units
- Tape Devices
=h stand-Alone Devices

+ Tape Libraries
k2l Tape Image Cataloas

| | Image Catalog | Catalog Status Device Device Status
& BRaALT Unloaded
&2, BBAUTTEST Unloaded
“..DEPENDENT1 _Unloaded
&, DUPLICATE Loaded Load Image Catalog... vailable
G2 JapcaTALOG Loaded vailable
& 1PTAP Loaded Delete Image Catalog. .. vailable
&, iGHTLY Unloaded
List Volumes
Properties

Figure 3-85 List dependent volumes through Navigator
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Figure 3-86 shows that the volumes in the dependent catalog DEPENDENT1
contain the same volumes as the reference catalog Nightly, at the time of

creation.
k2 List Volumes - Dependent? - Rchasup2 g@
File Edit View Help
5 0 minutes old
In... | Volume Name | Status | Type | Density | Write Protected Percent Used | Maximum ... | File Name | Description
7 voLoo7 Loaded Standard labe... *VRT256K  Yes 0.1 1,000 vold07 Saturdays
el s  vOLOO1 Mounted Standard labe... *VRT258K  Yes 5.3 2,000 volool Metherland. ..

1 - 2 of 2 ohjects
Figure 3-86 Dependent catalog volumes through Navigator

There is no restriction on the number of dependent catalogs you can create.
However, since there is a limit of 35 virtual devices, only 35 dependent catalogs
can be in Available or Ready status at the same time.

If using a 5250 emulation session, ensure that the tape image catalog status is
Not Ready by issuing the WRKIMGCLGE command:

WRKIMGCLGE IMGCLG(NIGHTLY)

The top right-hand corner of the screen should show a status of Not Ready, as
shown in Figure 3-87 on page 129.
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Work with Image Catalog Entries

System: RCHITSO
Catalog . . : NIGHTLY Status . . . : Not ready
Type . . . . : Tape Device . . . :
Directory . : /images/tape/nightly
Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount  8=Load  9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate
Write
Opt Index Status Volume Name Density Type Protect
*AVAIL
7 Loaded VOLO0O07 *YRT256K *SL No
8 Mounted VOLO0O1 *YRT256K *SL Yes
Bottom
F3=Exit F5=Refresh F6=Load image catalog F8=Reorder by index

F11=View size information F12=Cancel F22=Display entire field

Figure 3-87 Verify status through 5250 emulation

If the status of the image catalog is Ready, press F6 and then press Enter to
unload the image catalog, or issue the following command:

LODIMGCLG IMGCLG(NIGHTLY) DEV(TAPVRTO1) OPTION(*UNLOAD)

To create a dependent image catalog, enter the following command:
CRTIMGCLG IMGCLG(DEPENDENT1) DIR(*refimgclg) TYPE(*TAP) REFIMGCLG(nightly)

TEXT('Dependentl of Nightly catalog')

Figure 3-88 on page 130 shows the corresponding window.
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Create Image Catalog (CRTIMGCLG)

Type choices, press Enter.

Image catalog . . . . . . . .. > DEPENDENT1 Name
Directory . . . . . . . .. .. > *refimgclg

Image catalog type . . . . . . . > *TAP *0PT, *TAP
Create directory . . . . . . . . *YES *YES, *NO
Reference image catalog . . . . > NIGHTLY Name

Additional Parameters

Text 'description' . . . . . .. > 'Dependentl of Nightly catalog'

Bottom
F3=Exit  F4=Prompt F5=Refresh  Fl10=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

Figure 3-88 Create dependent catalog through 5250 emulation

The preceding command creates a dependent image catalog DEPENDENT1
that is created from a snapshot of a non-dependent image catalog NIGHTLY at a
single point in time.

Important: If volumes are added to the reference catalog NIGHTLY after the
dependent catalog DEPENDENT1 is created, that newly added volume will
not be visible to the dependent catalog DEPENDENT1.

Work with image Catalogs (WRKIMGCLG) should now show the *IMGCLG
DEPENDENTH1. If you press F11 twice, you should see a field called Reference
Catalog, and also see the reference catalog listed as NIGHTLY next to your
dependent catalog, as shown in Figure 3-89 on page 131.
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Work with Image Catalogs
System: RCHITSO
Type options, press Enter.
1=Create 2=Change 4=Delete 8=Load 9=Unload 10=Verify
12=Work with entries

Image Reference Catalog
Opt Catalog Catalog Relationship

BBAUT

BBAUTTEST

DEPENDENT1 NIGHTLY Dependent
DUPLICATE

JAPCATALOG

JJPTAP

NIGHTLY Reference

Bottom
F3=Exit  F5=Refresh  Fll=View status F12=Cancel

Figure 3-89 Catalog relationship through 5250 emulation

Select option 12 (WRKIMGCLGE) for DEPENDENT 1. You should see the same
volumes that were listed in the reference catalog NIGHTLY at the time
DEPENDENT1 was created, as shown in Figure 3-90 on page 132.
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Work with Image Catalog Entries
System: RCHITSO

Catalog . . : DEPENDENT1 Status . . . : Not ready
Type . . . . : Tape Device . . . :
Directory . : /images/tape/nightly

Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount 8=Load 9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate

Write
Opt Index Status Volume Name Density Type Protect
*AVAIL
7 Loaded VOLOO7 *YRT256K *SL Yes
8 Mounted VoL001 *VRT256K *SL Yes
Bottom
F3=Exit  F5=Refresh F6=Load image catalog F8=Reorder by index

F11=View size information F12=Cancel F22=Display entire field

Figure 3-90 Dependent volumes through 5250 emulation

At this point, you can load your dependent catalog on to a virtual tape device so
that its status is Ready. After the status shows Ready, your dependent catalog is
ready for operation.

3.4.3 Utilizing dependent catalogs

This section discusses some of the operations for which a dependent image
catalog can be used after it is created.

A dependent catalog can be used for displaying, restoring, installing, and
duplicating a volume while it is being used by another virtual device. A
dependent catalog has the ability to work with any of its volumes as long as that
specific volume is not mounted in the reference catalog. For this reason, you may
want to consider creating at least two dependent catalogs per reference catalog
if you want to exploit the full potential of catalog shadowing.

A dependent catalog is used similarly to a single or non-dependent image
catalog. In order to utilize the volumes, the dependent catalog must be loaded on
the virtual optical device and must have a Ready status. After Ready status is
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reached, you can display, restore, install, and duplicate a volume even if any of
these operations are already being performed by another dependent catalog.

3.4.4 Removing a shadowed volume

This section explains how to remove a volume when catalog shadowing is
implemented.

Removing a reference volume

A virtual volume cannot be removed from a reference catalog if the image is also
contained in a dependent catalog. Since an image cannot be deleted from a
dependent catalog, the only way to remove an image from the reference catalog
is to delete all dependent catalogs containing that image file.

This section details how to remove a volume. To remove the entire dependent
catalog, refer to 3.4.5, “Deleting a shadowed catalog” on page 135. For details on
deleting the entire reference catalog and its dependent catalogs, refer to
“Deleting a reference catalog” on page 137.

To remove a volume from a reference image catalog that is not shadowed or
whose image file is not contained within a dependent catalog, perform the
following tasks:

Select Configuration and Service — Hardware — Tape Devices — Tape
Image Catalogs. Then right-click your image catalog and select List Volumes.
Right-click the volume to be removed and select Remove Volume, as shown in
Figure 3-91 on page 134.
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List Volumes - Catalog01 - Rchas08

BEX]

File Edit View Help

Unload Volume
Remove Volume. .. %

Properties

<] m

Removes a virtual volume from an image catalog.

L 0 minutes old
| Index Volume Name | Status Type | Density | Write Protected Percent Used Maximurm Size
1 VRTOO1 Mounted Standard labeled RT256K  No 0.1 8,000
BEi2  VRTODZ Loaded Stanrtard labeled TURT256K | MNe 0 S
Mount Volume

(&)

Figure 3-91 Remove non-shadowed volume through Navigator

Then choose whether or not to keep the image files and click OK, as shown in

Figure 3-92.

Remowe Vrt002 from catalog Cat...

Remaove the virtual valume.
kKeep the image file:

o |

Cancel |

Help |‘?|

Figure 3-92 Remove non-shadowed volume through Navigator

If using a 5250 emulation session, enter the following command:
RMVIMGCLGE IMGCLG(NIGHTLY) IMGCLGIDX(*VOL) VOL(VOLO07) KEEP(*NO)

Figure 3-93 on page 135 shows the corresponding window.
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Remove Image Catalog Entry (RMVIMGCLGE)

Type choices, press Enter.

Image catalog . . . . . . . .. > NIGHTLY Name

Image catalog index . . . . .. > *VQL 1-256, *VOL
Image catalog volume . . . . . . > VOL007

Keep image file . . . . . . .. > *NO *YES, *NO

Bottom
F3=Exit  F4=Prompt F5=Refresh  Fl2=Cancel F13=How to use this display
F24=More keys

Figure 3-93 Remove image catalog entry through 5250 emulation

Note: If the image file was added afier the dependent catalogs were created,
the dependent catalogs will not contain the volume. Therefore, the dependent
catalogs do not have to be deleted.

Removing a dependent volume

It is currently not possible to remove a single volume from a dependent catalog. If
you do not want the volume in the dependent catalog, delete all the dependent
catalogs that contain the volume. Then, remove the volume from the reference
catalog. Now the dependent catalogs can be created from the reference catalog
again. Finally, add the volume back into the reference catalog.

3.4.5 Deleting a shadowed catalog

In this section we explain the correct way to end catalog shadowing or delete a
catalog that is shadowed, whether it is a reference catalog or a dependent
catalog.
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Ending catalog shadowing
Catalog shadowing can be ended by deleting all dependent image catalogs, as
explained here.

Deleting a dependent catalog
You can identify and delete a reference catalog’s dependents by following these
steps.

In IBM @server iSeries Navigator, select Configuration and Service —
Hardware — Tape Devices — Tape Image Catalogs. Your dependent catalogs
will have their reference catalog listed under the Reference Catalog field.

Ensure that the dependent catalog’s status is Unloaded. If it is not, right-click the
dependent catalog and select Unload Image Catalog. Then right-click the
dependent catalog, select Delete Image Catalog, and click OK, as shown in
Figure 3-94.

Repeat these steps for all dependent catalogs.

| mage Catalog | Catalog Status | Device | Device Status Description | Reference Catalog Relationship
E.}BBTEST Unloaded test catalog
}jDEPENDENTl Unloaded Dependent 1of ... NIGHTLY Dependent
. DEPENDXX Unloaded Load Image Catalog... Dependent catal... REFERENCE Dependent
%:DEPENDQQ Unloaded REFEREMNCE Dependent
L DUPLICATE Unloaded Delete Image Catalog... DUP0D1
E. 1APCATALOG Unloaded _
L 10PTAP Unloaded =
E.}NIGH'I'LY Unloaded Properties Mightly backup o... Reference
%:REFERENCE Unloaded Reference catalog Reference
L. VRTTAPE Unloaded

Figure 3-94 Delete dependent catalog through Navigator

If deleting from a 5250 emulation session, issue the WRKIMGCLG command
and then press Enter. Press F11, then press F11 again.

Next, identify the dependent catalog’s reference catalog by the second field
Reference Catalog, and press F11 again.

If the dependent catalog is in a status of Not Ready, then enter 4 (Delete) next to
the dependent catalog and press Enter to delete it.

If the dependent catalog is in a status of Ready, then enter 9 (Unload) next to the
dependent catalog and press Enter twice. This unloads the image catalog from
the virtual tape device.

136  i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation




Now you can enter 4 next to the dependent catalog and then press Enter to
delete it.

Figure 3-95 shows the WRKIMGCLG window after F11 has been pressed twice.

Work with Image Catalogs
System:  RCHITSO
Type options, press Enter.
1=Create 2=Change 4=Delete 8=Load 9=Unload 10=Verify
12=Work with entries

Image Reference Catalog
Opt Catalog Catalog Relationship

BBTEST

DEPENDENT1 NIGHTLY Dependent

DEPENDXX REFERENCE  Dependent

DEPEND99 REFERENCE  Dependent

DUPLICATE

JAPCATALOG

JJPTAP

NIGHTLY Reference

REFERENCE Reference

VRTTAPE

V5R4_450

More...

F3=Exit F5=Refresh F11=View status F12=Cancel

Figure 3-95 Identifying dependents through 5250 emulation

A dependent catalog can also be deleted by issuing the following command:
DLTIMGCLG IMGCLG(DEPENDENT2)

Deleting a reference catalog

A reference catalog cannot be deleted unless all dependent catalogs are
deleted. For this reason, you can manually delete the dependent catalogs first
and then delete the reference image catalog, or you can delete the reference and
all of its dependent image catalogs at the same time.

In IBM @server iSeries Navigator, select Configuration and Service —
Hardware — Tape Devices — Tape Image Catalogs. Ensure that the status of
your reference and dependent catalogs is shown as Unavailable.

Next, right-click your reference catalog and select Delete Image Catalog, as
shown in Figure 3-96 on page 138.
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Delete Image Catalog...
Add Volume. ..
List Volumes

Properties

mane Catalog | Catalog Status Device Device Status | Description | Reference Catalog
%BETEST Unloaded test catalog

&DEPENDENTI Unloaded Dependent 1of ... NIGHTLY
iDEF‘END?{X Unloaded Dependent catal,.. FREFEREMCE
%DEPENDQQ Unloaded REFEREMCE
%DUPLICATE Unloaded DUPOO1

B 1APCATALOG Unloaded

2 10pTAP Unloaded

HLINIGHTLY Unloaded Load Image Catalog... Mightly backup o...
%REFERENCE Unloaded Reference catalog

B vRTTAPE Unloaded

Figure 3-96 Delete reference catalog through Navigator

138

To delete dependent catalogs, select Yes, and then click OK, as shown in

Figure 3-97.

(2 Delete Nightly

- Rchasup?

Delete an image catalog.

Image Catalog: MIGHTLY

keepimage files:

Delete dependent catalogs:
+ Yeg

" Mo

o |

Cancel |

=

Help |7‘

Figure 3-97 Delete catalog options through Navigator

In a 5250 emulation session, issue the following command:
DLTIMGCLG IMGCLG(NIGHTLY) KEEP(*NO) DEPIMGCLG(*DELETE)

Figure 3-98 on page 139 shows the corresponding window.
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Delete Image Catalog (DLTIMGCLG)

Type choices, press Enter.

Image catalog . . . . . . . .. > NIGHTLY Name
Keep image files . . . . . . . . > *NO *YES, *NO
Dependent image catalogs . . . . > *DELETE *NODELETE, *DELETE

Bottom
F3=Exit  F4=Prompt F5=Refresh  Fl2=Cancel F13=How to use this display
F24=More keys

Figure 3-98 Deleting an image catalog through 5250 emulation

Note: KEEP(*NO) will delete the actual image files. If you wish to keep the
image files and delete only the image catalog objects (type of *IMGCLG),
leave KEEP as the default of *YES.
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Multiple virtual tape
scenarios

In this chapter we provide a number of scenarios that serve as examples of ways
to use virtual tape support. However, these are not the only ways this support
can be used, and you will undoubtedly find others. The most useful characteristic
of this support is that it is virtual and therefore you can experiment with it,
provided you have i5/0S V5R4 installed.

We also explain here how to perform nightly backups using virtual tape, and
describe BRMS parallel backup (parallel-parallel and parallel-serial) and
SAVSYS using virtual tape.
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4.1 Nightly backup using virtual tape

In this scenario we perform a daily nightly backup to virtual tape using the i5/0S
function Go Backup. Go Backup is a user-friendly interface that assists you in
setting up a backup plan using menus.

If you are already using this function, there are several benefits in using virtual
tape in a Go Backup environment:

» No more failed backups due to a wrongly loaded volume

Many user-written backup applications, including Go Backup, require a
specific volume name. You can change that to allow any volume to be loaded.
However, that can lead to volumes with active data being overwritten.

» No manual operator mounts required during the nightly backup

In many situations, the physical tape drive is a Quarter Inch Cartridge (QIC)
using volumes with a small capacity. An operator intervention may be
required to mount the next volume, or you may already have modified the
backup list to a minimum list in order to get it to fit in one volume. With virtual
tape, this is not a concern.

» No failed backups due to media errors

» There is no need to schedule the backup on a time stamp when the physical
tape drive is available as the is no real device sharing.

Today, there are many i5 systems with two or more partitions using the same
physical tape drive that is attached to each partition on a scheduled move
basis. With virtual tape, you can create up to 35 virtual tape devices per
partition.

4.1.1 Preparing for nightly backup

142

This section summarizes the steps involved in setting up the environment for
virtual tape as used in this scenario. If you have already set up one or more
items, you can skip that step.

To create the virtual device and varying it, enter the following commands:
CRTDEVTAP DEVD(TAPVRTO1) RSRCNAME (*VRT)

VRYCFG CFGOBJ(TAPVRTO1) CFGTYPE(*DEV) STATUS(*ON)

To create the image catalog, enter the following command:

CRTIMGCLG IMGCLG(CATALOGO1) DIR('/MyCatalogDirectory0l') TYPE(*TAP)

To add the image catalog entries, enter the following commands:
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ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(VRTOO1) IMGSIZ(8000)
ALCSTG (*IMGSIZ) VOLNAM(VRTOO1) DENSITY (*VRT256K)

To load the image catalog, enter the following command:
LODIMGCLG IMGCLG(CATALOGO1) DEV(TAPVRTO1)

4.1.2 Performing the nightly backup

In the i5/0S command line, enter the following command:
GO BACKUP

Press Enter. A window similar to the one shown in Figure 4-41 appears.

BACKUP Backup Tasks

System:
RCHASO08
To select one of the following, type its number below and press Enter:

1. Run backup
2. Display backup status

10. Set up backup

20. Initialize a tape
21. Initialize a tape set

Type a menu option below

Figure 4-1 Go backup

In the command line, type option 10 and press Enter. Figure 4-42 shows the Set
Up Backup window.
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SETUPBCKUP Set Up Backup
System: RCHAS08
To select one of the following, type its number below and press Enter:

1. Change daily backup options
2. Change weekly backup options
3. Change monthly backup options

10. Change Tibrary backup list
11. Change folder backup Tist

20. Change backup schedule

Figure 4-2 Set up backup
In the field Type a menu option below, type 1 and press Enter.

Then change the existing values to match your virtual tape environment, as
shown in the following figures.

Change Daily Backup Options
System: RCHAS08
Type choices below, then press Enter.

Where to back up:

Backup device . . . . . . . ... .. TAPVRTO06 Name, F4 for list
Tape sets to rotate . . . . . . . . .. *ANY Name, *ANY
Erase tape before backup . . . . . . .. Y Y=Yes, N=No

More...

Figure 4-3 Change daily backup options - 1

144 i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation



Change Daily Backup Options
System: RCHAS08
Type choices below, then press Enter.

What to back up:

User Tibraries . . . . . . . . . . . .. 1 1=Selected from Tist
2=A11
3=None
Folders . . . . . . . . .« ... 2 1=Selected from Tist
2=A11
3=None
User directories . . . . . . . . . . .. 2 2=AT1
3=None
Security data . . . . . . . . . .. .. N Y=Yes, N=No
Configuration . . . . . . . . . . . .. N Y=Yes, N=No

How to back up:

Save changed objects only . . . . . . . N Y=Yes, N=No
Submit backup as a batch job . . . . . . Y Y=Yes, N=No
Print detailed report . . . . . . . .. Y Y=Yes, N=No

Bottom

Figure 4-4 Change backup options - 2
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RCHASO08

Opt Library
QDSNX
QGPL
QMGTC
QMGTC2
QMPGDATA
QPFRDATA
QRCL
QSRVAGT
QSys2
QUSRBRM
QUSRDIRDB

More...

2=Change backup

Find library . . . . ..

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Change Library Backup List

Weekly
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

System:

Starting characters

Type options below, then press Enter.
5=Display library contents

Monthly
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

8=Display details

Last
Backup
12/05/05
12/08/05
12/05/05
12/05/05

12/05/05
12/05/05
12/05/05
12/05/05

12/05/05

Changed
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Figure 4-5 Change library backup list

Figure 4-5 shows the Change Library Backup window.
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Change Backup Schedule
Type choices below, then press Enter. Press F4 for 1ist of backups.
Run backup using this schedule . . . . . . Y Y=Yes, N=No

Backup Backup Time

Monday . . . . . . ..
Tuesday . . . . . . . .
Wednesday . . . . . . . *DAILY 23:00:00
Thursday . . . . . . .
Friday . . . . . . ..
Saturday . . . . . . .

Occurrence of day in month to run monthly
backup . . . ..o oo oo o oo 1-4, *LAST

Hours before backup to send load tape
MESSATE v v v ¢ & & o o e e e e e e e *NOMSG 1-24, *NOMSG

Figure 4-6 Change the backup schedule

Figure 4-6 shows the Change Backup Schedule window.
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Display Backup Status RCHAS08
12/14/05
19:14:35
Last
Backup Tape

What Was Backed Up Date Set
User Tibraries:

T

A11 (changes only) . . . . . . . . .. :

From Tist . . . . . . . . o oo ..

From Tist (changes only) . . . . . . . :
Folders:

O

A11 (changes only) . . . . . . . . . .:

From Tist . . . . . . . . .. ...
User directories:

. :

A11 (changes only) . . . . . . . . . .:
Security data . . . . . ... L. L. L
Configuration . . . . . . . ... .. .:

More...

Figure 4-7 Display the backup status

Figure 4-7 shows the Display the Backup Status window.

4.2 BRMS parallel backup

This section discusses two BRMS parallel backup scenarios: parallel-parallel
and parallel-serial. The difference between these two types of parallel saves is
as follows:

» In parallel-parallel, objects are spread across the drives. Objects of library A
will be saved on drive 1 and 2, and objects of library B will be saved on drive
1 and 2, and so on.

» |n parallel-serial, the libraries are spread across the drives, but not the objects
in it. For example, library A will be saved to drive 1 and library B to drive 2,
and so on.

For restoring the parallel backups, you require enough drives to achieve an
acceptable restore performance. From a purely technical viewpoint, it is possible
to restore both types of parallel backups using a media with one drive, or just one
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physical drive. From a practical viewpoint, however, this is a time-consuming
restore since it results in excessive swapping of mounted volumes.

Note: The intention of both parallel scenarios is to show the technical details
related to virtual tape in BRMS. However, keep in mind that parallel-parallel is
designed for large libraries and objects. On systems with many small libraries or
objects, it will perform worse than, for example, concurrent backups, which are
backups running at the same time, saving different types of objects.

4.2.1 Parallel-parallel scenario

This section describes a scenario with true parallel backup (parallel-parallel).

The parallel backup is performed against two data libraries belonging to a
specific application, with each library having three large files of about 1.3 GB.
This is a total of 8 GB for both libraries.

The backup will be performed in true parallel with two virtual drives. After the
backup is finished, the volumes will be duplicated to physical volumes.

In this scenario, we assume that you have two physical drives supporting 256 K
blocksizes or a media library with at least two drives available, supporting 256 K
blocksizes. If you have only one drive, it is possible to duplicate the volumes one
at a time on one drive. However, for restore, we recommend you use two
physical drives.

Preparing for parallel backup

This section summarizes the steps involved in setting up the environment for
virtual tape in BRMS, as used in this scenario. If you have already set up one or
more items, you can skip that step.

» To create the virtual devices and vary them, enter the following commands:

CRTDEVTAP DEVD(TAPVRTO1) RSRCNAME (*VRT)
CRTDEVTAP DEVD(TAPVRT02) RSRCNAME (*VRT)
VRYCFG CFGOBJ(TAPVRTO1) CFGTYPE(*DEV) STATUS(*ON)
VRYCFG CFGOBJ(TAPVRT02) CFGTYPE(*DEV) STATUS(*ON)

» To create image catalogs, enter the following commands:

CRTIMGCLG IMGCLG(CATALOGO1) DIR('/MyCatalogDirectory0l') TYPE(*TAP)
CRTIMGCLG IMGCLG(CATALOGO2) DIR('/MyCatalogDirectory02') TYPE(*TAP)

» To add the image catalog entries, enter the following command:

ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(VIR0O1) VOLNAM(VIR001)
DENSITY (*VRT256K)

» To add additional images, enter the following commands:
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ADDIMGCLGE IMGCLG(CATALOGO2) FROMFILE(*NEW) TOFILE(VIR002) VOLNAM(VIR002)
DENSITY (*VRT256K)

» To create locations VIRTUAL, COPIED, and VAULT, type the following
command and press Enter:

WRKLOCBRM

Now add the following locations, as described in 3.1, “Setting up virtual tape
storage” on page 34:

— VIRTUAL
— COPIED, Change Allow volumes to expire to *YES.

» To create virtual devices TAPVRTO01 and TAPVRTO02, enter the following
command and press Enter:

WRKDEBRM
Add the following devices:

— TAPVRTO1, Next volume message should be *NO, change Location to
VIRTUAL

— TAPVRTO02, Next volume message should be *NO, change Location to
VIRTUAL

» To create two physical devices, or a tape library with at least two drives
Refer to 4.2.1, “Parallel-parallel scenario” on page 149 for information about
this topic.

» To create media classes VRT256K and FMT3590H

If you have another type of physical device, you can create or specify your
own media class compatible with your device. In this case, since both media
classes are already on the system, they do not have to be created.

» To create move policies TO_OUTDOOR and TO_COPIED, type the following
command and press Enter:

WRKPCYBRM *MOV
Add the following locations:
— TO_COPIED

Home location VIRTUAL
Verify moves *NO

Seq 10

Location COPIED
Duration *EXP

— TO_OUTDOOR
¢ Home location “HOME
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e Seq10
e Location VAULT
e Duration *EXP

» To create media policy VIRTUAL and FMT3590H, or another media class if
you are using another device type and another media class, type the following
command and press Enter:

WRKPCYBRM *MED
Add the following media policies:
— VIRTUAL

* Retention type 2

¢ Retain media 4

* Move policy TO_COPIED

* Media class VRT256K

¢ Mark volumes for duplication *YES.

— FMT3590H

Retention type 2

Retain media 10

Move policy TO_OUTDOOR
Media class *FMT3590H

Backup
This section provides information about creating and using a control group

named APPLICOL.
To create the backup control group, perform the following tasks:
1. Type the following command:

WRKCTLGBRM

Then press Enter.

2. Select 1 in the Opt column, and in the Control Group column type APPLICO1,
then press Enter.

3. Specify your large libraries in the window shown in Figure 4-48 on page 184,
in place sequences 20 and 30.
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Create Backup Control Group Entries RCHAS08

Group . . . . . . . . . . : APPLICOl
Default activity . . . . . FFFFFFF
Text . . . . o000 *NONE

Type information, press Enter.

Auxiliary  Weekly Retain Save SWA
Backup List Storage Activity Object While Message
Seq Items Type Pool Device SMTWTFS Detail Active Queue
10 *EXIT *DFTACT
20 DATALIBO1 *SYSBAS *DFTACT  *YES *NO
30 DATALIBO2 *SYSBAS *DFTACT  *YES *NO
40 *EXIT *DFTACT

Figure 4-8 Create backup control group APPLICO1

4. Then press Enter, F3, and Enter again. This will take you back to the Work
With Backup Control Groups window.
5. Type 8 in front of control group APPLICO1 and press Enter.

6. Change the options as shown in Figure 4-9 on page 153 and press Enter.
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Change Backup Control Group Attributes

Type information, press Enter.

Media policy for:
Full backups . . . . . . . . . . . ..
Incremental backups . . . . . . . ..
Backup devices . . . . . . . ... ...

Parallel device resources:

Minimum resources . . . . . . . . . .

Maximum resources . . . . . . « . . .
Sign off interactive users . . . . . . .
Sign off Timit . . . . . . . . . . . ..
Default weekly activity . . . . . . ..
Incremental type . . . . . . . . . ...
Force full backup days . . . . . . . ..

VIRTUAL
VIRTUAL
TAPVRTO1
TAPVRTO02

2

2

*NO
*BKUPCY
*BKUPCY
*BKUPCY
*BKUPCY

Name, F4 for Tist
Name, F4 for Tist
Name, F4 for Tist

1-32, *NONE, *AVAIL

1-32, *AVAIL, *MIN

*YES, *NO, *BKUPCY

0-999 minutes, *BKUPCY
SMTWTFS(F/I), *BKUPCY
*CUML, *INCR, *BKUPCY
0-365, *NOMAX, *BKUPCY

More...

Figure 4-9 Change backup control group attributes

Notice that we specified two virtual backup devices in this case. However, you
can also use *MEDCLS, in which case up to 32 virtual devices can be used.

7. The control group is created and you can submit the backup. To submit the
backup, type the following command:

STRBKUBRM CTLGRP(APPLICO1)
8. The backup will now be submitted. Once the backup is completed, enter the

following command:
WRKMEDBRM

9. Scroll down virtual volumes, and a window similar to the one illustrated in

Figure 4-10 on page 154 will be shown.
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Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire
8=Move  10=Reinitialize ...

Volume Creation Expiration Move Media Dup
Opt Serial Expired Date Date Location Date Class Sts
PAROO1 + 12/08/05 12/12/05 VIRTUAL *NONE VRT256K 1
PAR0O2 + 12/08/05 12/12/05 VIRTUAL *NONE VRT256K 1
PAR0O3 + 12/08/05 12/12/05 VIRTUAL *NONE VRT256K 1
PAR0O4 + 12/08/05 12/12/05 VIRTUAL *NONE VRT256K 1
VIROO1 + 12/08/05 12/12/05 VIRTUAL *NONE VRT256K 1
VIR002 + 12/08/05 12/12/05 VIRTUAL *NONE VRT256K 1
VIR003 + 12/08/05 12/12/05 VIRTUAL *NONE VRT256K 1

More...

Figure 4-10 Work with media showing virtual volumes used

Notice that Dup Sts is 1, which means that the volumes are marked for
duplication, but are not duplicated yet.

10.Press F11 in the WRKMEDBRM window to view the Serial and Parallel set
information, as shown in Figure 4-11.

Volume Move Serial Parallel
Opt Serial System Policy Set Set
PAROO1 + APPN.RCHAS08 TO_COPIED *YES *YES
PAR0O02 + APPN.RCHAS08 TO_COPIED *YES *YES
PARO03 + APPN.RCHAS08 TO_COPIED *YES *YES
PAR0O04 + APPN.RCHAS08 TO_COPIED *YES *YES
VIR0O01 + APPN.RCHAS08 TO_COPIED *YES *YES
VIR002 + APPN.RCHAS08 TO_COPIED *YES *YES
VIR003 + APPN.RCHAS08 TO_COPIED *YES *YES

Figure 4-11  WRKMEDBRM, F11 (volume system)

Notice that Parallel Set is *YES, which means that this is true parallel.

11.Now select option 6 in front of one of the PARxxx volumes and press Enter. A
window similar to the one illustrated in Figure 4-12 on page 155 is shown.
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Volume Volume Expiration Move Media Dup
Opt Serial Seq Expired Date Location Date Class Sts
PAR004 0001 12/12/05 VIRTUAL *NONE VRT256K 1
PARO0O1 0002 12/12/05 VIRTUAL *NONE VRT256K 1
PAR0O02 0003 12/12/05 VIRTUAL *NONE VRT256K 1
PAR0O03 0004 12/12/05 VIRTUAL *NONE VRT256K 1

Figure 4-12 Work with serial set of volume PAR0OO2

12.Next, select option 6 in front of one of the VIRxxx volumes and press Enter. A
window similar to the one illustrated in Figure 4-13 is shown.

Volume VoTlume Expiration Move Media Dup

Opt Serial Seq Expired Date Location Date Class Sts
VIR004 0001 12/12/05 VIRTUAL *NONE VRT256K 1
VIR001 0002 12/12/05 VIRTUAL *NONE VRT256K 1
VIR002 0003 12/12/05 VIRTUAL *NONE VRT256K 1
VIR003 0004 12/12/05 VIRTUAL *NONE VRT256K 1

Figure 4-13 Work with serial set for volume VIR004
This shows all the volumes in the set. In this parallel backup scenario, there
are two sets.

13.To check the space used by the virtual volumes, type the following command:
WRKIMGCLG
Then press Enter.

14.Now type 12 in front of image catalog01, and press Enter. A window similar to
the one illustrated in Figure 4-14 is shown.

Maximum  Percent

Opt  Index Status Volume Name Size Used
*AVAIL
1 Loaded VIR001 1000 99.8
2 Loaded VIR002 1000 99.8
3 Mounted VIR003 1000 64.1
4 Loaded VIR004 1000 99.8

Figure 4-14 Work with image catalog entries of catalog01

15.Type the following command:
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WRKIMGCLG
Then press Enter.

16.Type 12 in front of image catalog02, and press Enter. A window similar to the
one illustrated in Figure 4-15 is shown.

Maximum  Percent
Opt Index Status Volume Name Size Used
*AVAIL
1 Loaded PAR0O1 1000 99.8
2 Loaded PAR002 1000 99.8
3 Mounted PAR0O3 1000 98.4
4 Loaded PAR004 1000 99.8

Figure 4-15 Work with image catalog entries of catalog02

Duplicating the virtual volumes
The data that has been backed up remains on the system.
1. To duplicate the media to physical media, enter the following commands:

SBMJOB CMD (DUPMEDBRM VOL(VIR001) FROMDEV(TAPVRTO1) TODEV(NET3590)
MEDPCY (FMT3590H) FROMVOL(*SET) SAVMEDINF(*0BJ))

SBMJOB CMD (DUPMEDBRM VOL(PAR0O1) FROMDEV(TAPVRT02) TODEV(NET3590)
MEDPCY (FMT3590H) FROMVOL(*SET) SAVMEDINF(*0BJ))

In this scenario, we submitted two jobs for duplicating the volume sets. The
intention is to show that it is possible to duplicate more than one volume at
the same time.

However, the subsystem in which the jobs run must to be capable of running
two batch jobs at the same time. Another issue that has to be addressed is
that, in this case, we have specified volume names for duplication. This is not
known in most cases, unless you have a program that checks it.

If you want to schedule the DUPMEDBRM and do not know the volume
names, use DUPMEDBRM VOL(*SEARCH), which requires one job.

2. After duplication is completed, go back to the Work with Media screen, type
the following command:

WRKMEDBRM

Then press Enter, and a window similar to the one illustrated in Figure 4-16
on page 157 is shown.
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Position to

Type options, press Enter.

1=Add
8=Move

Opt

Volume
Serial

PAROO1
PAR002
PAR0O3
PAR004
VIRO01
VIR002
VIR003

+ 4+ + + + 4+ o+

2=Change  4=Remove
10=Reinitialize ...

Creation
Expired Date

12/08/05
12/08/05
12/08/05
12/08/05
12/08/05
12/08/05
12/08/05

Work With Media

System: RHAS08

Starting characters

5=Display

Expiration
Date

12/12/05
12/12/05
12/12/05
12/12/05
12/12/05
12/12/05
12/12/05

6=Work with serial set

Location

VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL

7=Expire

Move Media Dup

Date Class Sts
*NONE VRT256K *
*NONE VRT256K *
*NONE VRT256K 3
*NONE VRT256K *
*NONE VRT256K *
*NONE VRT256K &
*NONE VRT256K ¥

More...

Figure 4-16 Work with media after DUPMEDBRM.

Notice that the DupSts column shows * for the virtual volumes used for

backup, which indicates that the volumes are successfully duplicated now.

3. Press F23 to show more options, and type 15 in front of one of the PARxxx

volumes, then press Enter. A window similar to the one illustrated in

Figure 4-17 is shown.

Type
*INP
*INP
*INP
*INP
*0UT

VoTlume Volume Expiration

Serial
PAR004
PAROO1
PAR00?2
PAR0O3
SAM276

Display Duplication Cross Reference

Seq Date

12/12/05
12/12/05
12/12/05
12/12/05
12/18/05

s W N -

Date
12/08/05
12/08/05
12/08/05
12/08/05
12/08/05

--- Duplication ---

Time
16:16:11
16:16:11
16:16:11
16:16:11
16:16:11

RCHASO08

--- Last entry ---

Date
12/08/05
12/08/05
12/08/05
12/08/05
12/08/05

Time
16:00:21
16:00:22
16:00:22
16:00:22
16:00:22

Figure 4-17 Display duplicate volumes for volume PAR00O2

4. Press F23 again to show more options, and type 15 in front of one of the

VIRxxx volumes, then press Enter. A window similar to the one illustrated in
Figure 4-18 on page 158 is shown.
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Display Duplication Cross Reference RCHAS08

Volume Volume Expiration --- Duplication --- --- Last entry ---
Type Serial Seq Date Date Time Date Time
*INP VIR004 12/12/05 12/08/05 16:15:56 12/08/05 16:00:21
*INP VIR001 12/12/05 12/08/05 16:15:56 12/08/05 16:00:22
*INP  VIR002 12/12/05 12/08/05 16:15:56 12/08/05 16:00:22
*INP  VIR003 12/12/05 12/08/05 16:15:56 12/08/05 16:00:22
*QUT SAM275 12/18/05 12/08/05 16:15:56 12/08/05 16:00:22

_ B N =

Figure 4-18 Display duplicate volumes for volume VIR003

Moving the volumes

At this point, the volumes are duplicated and now have to be moved. The
physical volumes must be moved to bring the data to a save offsite place
(VAULT), and the virtual volumes should be moved to a location where they can
expire.

In this scenario, for virtual volumes, locations are set up and policies moved in
such a way that data will not be lost if duplication is not performed within the
retention days as specified in the media policy.

To move the volumes, enter the following commands:
MOVMEDBRM MOVPCY (TO_OUTDOOR)
MOVMEDBRM MOVPCY (TO_COPIED)

The data is saved now and the virtual volumes can be reused once they are
expired.

Recovery using the parallel backup

Now assume that you want to restore the libraries of the application that was
saved in this scenario.

To determine which volumes are needed and what the steps are for restoring the
libraries, you have to create a recovery report first.

Type the following command:
STRRCYBRM OPTION(*CTLGRP) ACTION(*REPORT) CTLGRP((APPLICO1))
Two reports will be generated now, with spooled file names QP1ARCY and

QP1A2RCY. QP1ARCY is a full recovery report, describing every step required to
recover the specified items. QP1ARCY is a Recovery Volume Summary Report,
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which lists all the volumes required for recovering the items you specified. This
report is shown in Figure 4-19.

5722BR1
Volume
Serial
SAM275

SAM276

V5R4M0 060210 Recovery Volume Summary Report
Media Creation Expiration Location
Expired Class Date Date Date
FMT3590TMP  12/08/05 12/18/05 *NONE
Duplicate volume(s) . . . . . . : VIR004
FMT3590TMP  12/08/05 12/18/05 *NONE
Duplicate volume(s) . . . . . . : PAR0O4

Storage
Location
NET3590

NET3590

Figure 4-19 Recovery volume summary report

Assume that the virtual volumes are still on the system and you have to recover
the items as described. In that case use this command:

STRRCYBRM OPTION(*CTLGRP) ACTION(*REPORT) CTLGRP((APPLICO1)) USEDUPMED(*YES)

The Recovery Volume Summary Report will now look as shown in Figure 4-20.

5722BR1
Volume
Serial
PAR0O1

PAR002
PAR0O3
PAR004
VIRO01

VIR002
VIR003
VIR004

V5R4M0 060210 Recovery Volume Summary Report
Media Creation Expiration Location
Expired Class Date Date Date
VRT256K 12/08/05 12/12/05 *NONE
Duplicate volume(s) . . . . . . : SAM276
VRT256K 12/08/05 12/12/05 *NONE
VRT256K 12/08/05 12/12/05 *NONE
VRT256K 12/08/05 12/12/05 *NONE
VRT256K 12/08/05 12/12/05 *NONE
Duplicate volume(s) . . . . . . . SAM275
VRT256K 12/08/05 12/12/05 *NONE
VRT256K 12/08/05 12/12/05 *NONE
VRT256K 12/08/05 12/12/05 *NONE

Total volumes needed for recovery

Storage
Location
VIRTUAL

VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL

VIRTUAL
VIRTUAL
VIRTUAL

Figure 4-20 Recovery volume summary report using duplicate media

However, this is still a report. For actual restore, as described in the full recovery
report QP1A2RCY, type the following command:

STRRCYBRM OPTION(*CTLGRP) ACTION(*RESTORE) CTLGRP((APPLICO1))

Then press Enter. Figure 4-21 on page 160 shows a list of items you can select

to restore.
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Select Recovery Items RCHAS08

Select action . . . . . : *ALL
Select volume . . . . . :

Type options, press Enter.

1=Select

Saved

Opt Item
DATALIBO1
DATALIB02

4=Remove 5=Display 7=Specify object

Save Save Save Parallel Volume File Expire

Date Time Type Devices Serial Sequence Date
12/08/05 16:00:21 *FULL 2 SAM275 1 12/18/05
12/08/05 16:00:22 *FULL 2 SAM275 2 12/18/05

Figure 4-21 Select items for recovery using physical media (USEDUPMED(*NO)

If you still have virtual volumes on the system, use the following command:
STRRCYBRM OPTION(*CTLGRP) ACTION(*RESTORE) CTLGRP((APPLICO1)) USEDUPMED(*YES)

Figure 4-22 shows the list.

1=Select

Saved

Opt Item
DATALIBO1
DATALIBO2

Select Recovery Items RCHAS08

Select action . . . . . : *ALL
Select volume . . . . . :

Type options, press Enter.
4=Remove  5=Display 7=Specify object

Save Save Save Parallel Volume File Expire

Date Time Type Devices Serial Sequence Date
12/08/05 16:00:21 *FULL 2 VIR004 + 1 12/12/05
12/08/05 16:00:22 *FULL 2 VIR0O1 + 2 12/12/05

Figure 4-22 Select items for recovery using physical media (USEDUPMED(*YES)

You will see that the physical and virtual volumes are “switched” when the virtual
volumes are duplicated to physical volumes. This happens only for virtual
volumes and is logical, because the virtual volumes are supposed to be
temporary and are supposed to be removed when they are duplicated.

Note: After a volume or set of volumes is duplicated to physical media, the
volumes on the recovery report will be “switched” in order to reflect the
physical volumes on the recovery report. However, this happens only once. In
case of subsequent duplicates of the same volume set, the recovery report will
show the first copied physical volume.
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4.2.2 Parallel-serial backup

This section discusses a parallel-serial backup scenario. Parallel backups are
performed on two or more drives, in which the libraries are spread across the
drives, but not the objects.

Follow the steps outlined in “Preparing for parallel backup” on page 149 for initial
preparation. The parallel backup described in this section will be performed for a
*ALLUSR backup. No save while active will be used in this case. *ALLUSR can
only be saved in parallel-serial, and not in parallel-parallel.

The same environment, drives, locations, policies, and so on described in
“Preparing for parallel backup” on page 149, will be used in this scenario too.
Only the save items in the control group will be different.

Backup
This section provides information about creating and using a control group

named DAILY.
To create the backup control group, perform the following tasks:
1. Enter the following command:

WRKCTLGBRM

Then press Enter.

2. Select 1 in the Opt column in the Control Group column type DAILY and press
Enter.

3. Specify the same sequences, as shown in Figure 4-23 on page 162.
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Create Backup Control Group Entries RCHAS08

Group . . . . . . . . . . : DAILY
Default activity . . . .. *BKUPCY
Text . . . . o000 *NONE

Type information, press Enter.

Auxiliary Weekly Retain Save SWA
Backup List Storage Activity Object While Message
Seq Items Type Pool Device SMTWTFS Detail Active Queue
10 *EXIT *DFTACT
20 *ALLUSR *SYSBAS *DFTACT  *YES *NO
30 *EXIT *DFTACT

Figure 4-23 Create backup control group DAILY

4.

Press Enter, then press F3, and Enter again. This will take you back to the
Work With Control Groups window.

5. Type 8 in front of control group DAILY and press Enter.

6. Change the options as shown in Figure 4-24 on page 163 and press Enter.
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Change Backup Control Group Attributes

Type information, press Enter.

Media policy for:

Full backups . . . . . . . . . . . .. VIRTUAL Name, F4 for Tist

Incremental backups . . . . . . . .. VIRTUAL Name, F4 for Tist

Backup devices . . . . . . . ... ... TAPVRTO1 Name, F4 for Tist
TAPVRT02

Parallel device resources:

Minimum resources . . . . . . . . . . 2 1-32, *NONE, *AVAIL
Maximum resources . . . . . . . . . . 2 1-32, *AVAIL, *MIN
Sign off interactive users . . . . . . . *NO *YES, *NO, *BKUPCY
Sign off Timit . . . . . . . . . . . .. *BKUPCY 0-999 minutes, *BKUPCY
Default weekly activity . . . . . . .. *BKUPCY SMTWTFS(F/I), *BKUPCY
Incremental type . . . . . . . . . ... *BKUPCY *CUML, *INCR, *BKUPCY
Force full backup days . . . . . . . .. *BKUPCY 0-365, *NOMAX, *BKUPCY
More...

Figure 4-24 Change backup control group attributes

Notice that we specified two virtual backup devices in this case. However, you
can also use *MEDCLS, in which case up to 32 virtual devices can be used.

7. The new control group DAILY is now created. It can now be submitted for
backup. Type the following command:

STRBKUBRM CTLGRP(DAILY)

8. The backup is submitted. Once the backup is completed, enter the following
command:

WRKMEDBRM

9. Scroll down the page to the virtual volumes. A window similar to the one
illustrated in Figure 4-25 on page 164 is shown.
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Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire
8=Move 10=Reinitialize ...

Volume Creation Expiration Move Media Dup
Opt Serial Expired Date Date Location Date Class Sts

PAROO1 *YES  12/05/05 12/05/05 VIRTUAL 12/05/05 VRT256K
PAR002 *YES  12/05/05 *NONE VIRTUAL 12/05/05 VRT256K
PAR0O3 *YES  12/05/05 12/05/05 VIRTUAL 12/05/05 VRT256K
PAR004 *YES  12/05/05 12/05/05 VIRTUAL 12/05/05 VRT256K

PAR0O5 + 12/05/05 12/09/05 VIRTUAL 12/05/05 VRT256K 1
PAR0O6 + 12/05/05 12/09/05 VIRTUAL 12/05/05 VRT256K 1
VIR001 *YES  12/05/05 12/05/05 VIRTUAL 12/05/05 VRT256K

More...

Figure 4-25 Work with media showing virtual volumes used for DAILY backup

10.Scroll down the page to view the next window illustrated in Figure 4-26, which
shows the other virtual volumes used.

Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
1=Add = 2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire

8=Move 10=Reinitialize ...

Volume Creation Expiration Move Media Dup
Opt Serial Expired Date Date Location Date Class Sts

VIR002 *YES  12/05/05 *NONE VIRTUAL 12/05/05 VRT256K

VIR003 + 12/05/05 12/09/05 VIRTUAL 12/05/05 VRT256K 1
VIR004 + 12/05/05 12/09/05 VIRTUAL 12/05/05 VRT256K 1
VIR005 + 12/05/05 12/09/05 VIRTUAL 12/05/05 VRT256K 1
VIR006 + 12/05/05 12/09/05 VIRTUAL 12/05/05 VRT256K 1
Bottom

Figure 4-26 Work with media showing other virtual volumes
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You will see that PAR005, PAR006, VIR003, VIR004, VIR005, and VIR006
are used for the backup. The DupSts is 1, which means that the volumes are
marked for duplication, but are not duplicated yet.

11.Press F11 to view the Serial and Parallel set information shown in
Figure 4-27.

Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire
8=Move  10=Reinitialize ...

Volume Move Serial Parallel
Opt Serial System Policy Set Set
PAR0O1 APPN.RCHASO08 TO_COPIED *NO *NO
PAR002 APPN.RCHASO08 *NONE *NO *NO
PAR0O3 APPN.RCHASO08 TO_COPIED *NO *NO
PAR004 APPN.RCHASO08 TO_COPIED *NO *NO
PAROO5 + APPN.RCHAS08 TO_COPIED *YES *NO
PARO0O6 + APPN.RCHASO8 TO_COPIED *YES *NO
VIR001 APPN.RCHAS08 TO_COPIED *NO *NO

More...

Figure 4-27 WRKMEDBRM, F11 (volume system)

12.Scroll down the page to view the next screen showing the other virtual
volumes used; see Figure 4-28 on page 166.
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Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire
8=Move  10=Reinitialize ...

Volume Move Serial Parallel
Opt Serial System Policy Set Set
VIR002 APPN.RCHASO08 *NONE *NO *NO
VIR003 + APPN.RCHAS08 TO_COPY *YES *NO
VIR004 + APPN.RCHAS08 TO_COPY *YES *NO
VIR005 + APPN.RCHAS08 TO_COPY *YES *NO
VIR006 + APPN.RCHASO08 TO_COPY *YES *NO

Bottom

Figure 4-28 WRKMEDBRM, F11 (Volume system) next screen
As indicated in the Parallel Set column, this is not parallel-parallel (true
parallel), but rather parallel-serial.

13.Select option 6 in front of one of the PARxxx volumes and press Enter.
Figure 4-29 is displayed.

Volume VoTlume Expiration Move Media Dup
Opt Serial Seq Expired Date Location Date Class Sts

PAROO5 0001 12/09/05 VIRTUAL *NONE VRT256K 1

PARO0O6 0002 12/09/05 VIRTUAL *NONE VRT256K 1

Figure 4-29 Work with serial set of volume PAR005

14.Now select option 6 in front of one of the VIRxxx volumes, and press Enter.
This displays a window similar to the one shown in Figure 4-30.
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Volume Volume Expiration Move Media Dup

Opt Serial Seq Expired Date Location Date Class Sts
VIR003 0001 12/09/05 VIRTUAL *NONE VRT256K 1
VIR004 0002 12/09/05 VIRTUAL *NONE VRT256K 1
VIR005 0003 12/09/05 VIRTUAL *NONE VRT256K 1
VIR006 0004 12/09/05 VIRTUAL *NONE VRT256K 1

Figure 4-30 Work with serial set for volume VIR004
This shows all the volumes in the set. Although this is parallel-serial, there are
two sets as in parallel-parallel.
15.To view the space used by the virtual volumes, enter the following command:
WRKIMGCLG
Then press Enter.

16.Type 12 in front of image catalog01, and press Enter. This displays a window
similar to Figure 4-31.

Maximum Percent

Opt Index Status Volume Name Size Used
*AVAIL
1 Loaded VRT001 1000 .1
2 Loaded VRT002 1000 .1
3 Loaded VRT003 1000 99.8
4 Loaded VRT004 1000 99.8
5 Loaded VRT005 1000 99.8
6 Mounted VRT006 1000 21.6
7 Loaded VRT007 1000 .0

More...

Figure 4-31 Work with image catalog entries of catalog01

17.Type the following command:
WRKIMGCLG
Then press Enter.

18.Type 12 in front of image catalog02, and press Enter. A window similar to the
one shown in Figure 4-32 on page 168 is displayed.
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Maximum  Percent

Opt  Index
*AVAIL
1

N O oW N

Status Volume Name Size Used

Loaded PAROO1 1000 .1
Loaded PAR002 1000 .1
Loaded PAR0O3 1000 .1
Loaded PARO04 1000 .1
Loaded PAR0O5 1000 99.8
Mounted PAR006 1000 33.1
Loaded PAROO7 1000 .0

More...

Figure 4-32 Work with image catalog entries of catalog02

Duplicating the virtual volumes

The data that has been backed up is still available on the system. To duplicate
the media to physical media, perform the following tasks:

1. Enter the following command:
SBMJOB CMD(DUPMEDBRM VOL (PAR005) FROMDEV(TAPVRTO1) TODEV(NET3590)
MEDPCY (FMT3590H) FROMVOL(*SET) SAVMEDINF(*0BJ))
SBMJOB CMD (DUPMEDBRM VOL(VIR003) FROMDEV(TAPVRT02) TODEV(NET3590)
MEDPCY (FMT3590H) FROMVOL(*SET) SAVMEDINF(*OBJ))
The same command that was used for the parallel-parallel backup is used.

2. After duplication is complete, go back to the Work with Media window. Type
the following command:

WRKMEDBRM
Then press Enter. This will display Figure 4-33 on page 169.
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Position to . . . . .

Type options, press Enter.

1=Add  2=Change  4=Remove

8=Move 10=Reinitialize ...
Volume Creation

Opt Serial Expired Date
PAR0O1 *YES  12/05/05
PAR002 *YES  12/05/05
PAROO3 *YES 12/05/05
PAR0OO4 *YES 12/05/05
PAROO5 + 12/05/05
PAR0O06 + 12/05/05
VIR001 *YES  12/05/05

Work With Media

System:

Starting characters

5=Display

Expiration
Date

12/05/05
*NONE

12/05/05
12/05/05
12/09/05
12/09/05
12/05/05

6=Work with serial

Location

VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL

Move
Date

12/05/05
12/05/05
12/05/05
12/05/05
12/05/05
12/05/05
12/05/05

set 7

Media
Class

VRT256K
VRT256K
VRT256K
VRT256K
VRT256K
VRT256K
VRT256K

RCHASO08

=Expire

Dup
Sts

More...

Figure 4-33 Work with media after DUPMEDBRM

3. Scroll down the page to the WRKMEDBRM window to see the other virtual

volumes, as shown in Figure 4-34.

Position to . . . . .

Type options, press Enter.

1=Add  2=Change 4=

Remove

8=Move 10=Reinitialize ...

Volume
Opt Serial Expired

VIR002 *YES
VIR003
VIR004
VIR005
VIR006

+ + + +

Creation
Date

12/05/05
12/05/05
12/05/05
12/05/05
12/05/05

Work With Media

System: RCHAS08

Starting characters

5=Display

Expiration
Date

*NONE

12/09/05
12/09/05
12/09/05
12/09/05

6=Work with serial

Location

VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL
VIRTUAL

Move

Date

12/05/05
12/05/05
12/05/05
12/05/05
12/05/05

set 7

Media
Class

VRT256K
VRT256K
VRT256K
VRT256K
VRT256K

=Expire

Dup
Sts

R T

Figure 4-34 Next screen of work with media after DUPMEDBRM
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You will see that the DupSts column shows * for the virtual volumes used for
backup, which indicates that the volumes are successfully duplicated.

4. Press F23 to display more options, then type 15 in front of one of the PARxxx
volumes and press Enter. The window in Figure 4-35 is shown.

Display Duplication Cross Reference RCHAS08
Volume Volume Expiration --- Duplication --- --- Last entry ---
Type Serial Seq Date Date Time Date Time
*INP  PAR0O5 1 12/09/05 12/05/05 15:51:32 12/05/05 15:22:09
*INP  PAR0O6 2 12/09/05 12/05/05 15:51:32 12/05/05 15:22:08
*0UT SAM223 1 12/15/05 12/05/05 15:51:32 12/05/05 15:22:09

Figure 4-35 Display duplicate volumes for volume PAR0OO5

5. Press F23 again to display more options, then type 15 in front of one of the
VIRxxx volumes and press Enter. The window in Figure 4-36 is shown.

Display Duplication Cross Reference RCHAS08
Volume Volume Expiration --- Duplication --- --- Last entry ---

Type Serial Seq Date Date Time Date Time
*INP VIR003 1 12/09/05 12/05/05 15:50:06 12/05/05 15:22:09
*INP  VIR004 2 12/09/05 12/05/05 15:50:06 12/05/05 15:22:08
*INP  VIR0O05 3 12/09/05 12/05/05 15:50:06 12/05/05 15:30:01
*INP  VIR0O6 4 12/09/05 12/05/05 15:50:06 12/05/05 15:30:35
*QUT SAM220 1 12/15/05 12/05/05 15:50:06 12/05/05 15:30:35

Figure 4-36 Display duplicate volumes for volume VIR003.

Moving the volumes

The volumes are now duplicated and have to be moved. The physical volumes
must be moved to bring the data to a save offsite place (VAULT) and the virtual
volumes should be moved to a location where they can expire.

Set up the locations and move policies in this scenario for virtual volumes in such
a way that data will not be lost if the duplication is not performed within the
retention days as specified in the media policy.

To move volumes, enter the following commands:
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MOVMEDBRM MOVPCY (TO_OUTDOOR)
MOVMEDBRM MOVPCY(TO_COPIED)

The data is saved and the virtual volumes can be reused once they are expired.

Recovery using parallel backup

Assume that you want to restore the libraries of the application you saved in this
scenario. To determine which volumes are needed and what steps should be
created for restoring the libraries, create a recovery report first.

Type the following command:
STRRCYBRM OPTION(*ALLUSR) ACTION(*REPORT)

Two reports will be generated, with the spooled file names QP1ARCY and
QP1A2RCY. QP1ARCY is a full recovery report, describing every step required
to recover the specified items. It is a Recovery Volume Summary Report, which
lists all the volumes required for recovering the specified items. This report is
shown in Figure 4-37.

5722BR1 V5R4MO 060210 Recovery Volume Summary Report RCHAS08
Volume Media Creation Expiration Location Storage Volume
Serial Expired Class Date Date Date Location Slot
SAM220 FMT3590TMP  12/05/05 12/15/05 *NONE NET3590

Duplicate volume(s) . . . . . . : VIR003
SAM223 FMT3590TMP  12/05/05 12/15/05 *NONE NET3590

Duplicate volume(s) . . . . . . : PAR0O5

Total volumes needed for recovery . . . . . . . . . . : 4

Figure 4-37 Select items for recovery using physical media (USEDUPMED(*NO

Assume that the virtual volumes are still on the system and you have to recover
the items as described. Use the following command:

STRRCYBRM OPTION(*ALLUSR) ACTION(*REPORT) USEDUPMED(*YES)

The Recovery Volume Summary Report will look as shown in Figure 4-38 on
page 172.
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5722BR1 V5R4MO 060210 Recovery Volume Summary Report RCHAS08

Volume Media Creation Expiration Location Storage Volume

Serial Expired Class Date Date Date Location Slot

PAR0OO5 VRT256K 12/05/05 12/09/05 *NONE VIRTUAL 1
Duplicate volume(s) . . . . . . : SAM223

PAR006 VRT256K 12/05/05 12/09/05 *NONE VIRTUAL 5

VIR003 VRT256K 12/05/05 12/09/05 *NONE VIRTUAL 6
Duplicate volume(s) . . . . . . : SAM220

VIR004 VRT256K 12/05/05 12/09/05 *NONE VIRTUAL 7

VIR005 VRT256K 12/05/05 12/09/05 *NONE VIRTUAL 8

VIR006 VRT256K 12/05/05 12/09/05 *NONE VIRTUAL 18
Total volumes needed for recovery . . . . . . . . . . : 7

Figure 4-38 Select items for recovery using physical media (USEDUPMED(*YES)

However, this is still a report. For carrying out an actual restore as described in
the full recovery report QP1A2RCY, type the following command:

STRRCYBRM OPTION(*ALLUSR) ACTION(*RESTORE)
Then press Enter.

This displays a list of items you can select to restore, as shown in Figure 4-39 on
page 173.
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Select Recovery Items RCHAS08

Select action . . . . . : *ALL
Select volume . . . .. :
Type options, press Enter.
1=Select 4=Remove 5=Display 7=Specify object

Saved Save Save Save Parallel Volume File Expire
Opt Item Date Time Type Devices Serial Sequence Date
QDSNX 12/05/05 15:22:08 *FULL SAM220 24 12/15/05
QGPL 12/05/05 15:22:08 *FULL SAM220 3 12/15/05
QMGTC 12/05/05 15:22:08 *FULL SAM223 23 12/15/05
QMGTC2 12/05/05 15:22:08 *FULL SAM220 25 12/15/05
QPFRDATA  12/05/05 15:22:08 *FULL SAM223 24 12/15/05
QRCL 12/05/05 15:22:08 *FULL SAM223 25 12/15/05
QSRVAGT 12/05/05 15:22:08 *FULL SAM223 26 12/15/05
QSYS2 12/05/05 15:22:08 *FULL SAM220 2 12/15/05
QS36F 12/05/05 15:22:08 *FULL SAM223 27  12/15/05
QUSRDIRDB 12/05/05 15:22:08 *FULL SAM220 27 12/15/05
QUSRIJS 12/05/05 15:22:08 *FULL SAM220 28 12/15/05
More...

F3=Exit  F5=Refresh  F9=Recovery defaults F11=0Object View
F12=Cancel F14=Submit to batch F16=Select

Figure 4-39 Start recovery BRM

You will see that this Select Recovery Items window has two new input fields in
the upper right corner in V5R4. In releases prior to V5R4, all the items on this
window could be selected by pressing F16, or they could be selected one by one.

In V5R4, although F16 can still select all the items, you can change the *ALL
value in the upper right corner to *VOL to specify a specific volume, change it to
*VOLSET for a volume set, or change it to *CLROPT to clear the selected options in
the Opt column.

If you still have virtual volumes on the system, use the following command:
STRRCYBRM OPTION(*ALLUSR) ACTION(*RESTORE) USEDUPMED(*YES)

The list that was initially shown in Figure 4-22 on page 160 is now shown in
Figure 4-40 on page 174.
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Select Recovery Items RCHAS08

Select action . . . . . : *ALL
Select volume . . . . . :

Type options, press Enter.
1=Select 4=Remove 5=Display 7=Specify object

pt

Saved Save Save Save Parallel Volume File Expire
Item Date Time Type Devices Serial Sequence Date
QDSNX 12/05/05 15:22:08 *FULL VIR004 24 12/09/05
QGPL 12/05/05 15:22:08 *FULL VIR003 3 12/09/05
QMGTC 12/05/05 15:22:08 *FULL PAR006 23 12/09/05
QMGTC2 12/05/05 15:22:08 *FULL VRT004 25 12/09/05
QPFRDATA  12/05/05 15:22:08 *FULL PAR006 24 12/09/05
QRCL 12/05/05 15:22:08 *FULL PAR006 25 12/09/05
QSRVAGT 12/05/05 15:22:08 *FULL PAR006 26 12/09/05
QSYS2 12/05/05 15:22:08 *FULL VIR003 2 12/09/05
QS36F 12/05/05 15:22:08 *FULL PAR006 27 12/09/05
QUSRDIRDB 12/05/05 15:22:08 *FULL VIR005 27  12/09/05
QUSRIJS 12/05/05 15:22:08 *FULL VIR005 28 12/09/05
More...

Figure 4-40 Start recovery BRM using duplicated media

The physical and virtual volumes are “switched” when the virtual volumes are
duplicated to physical volumes. This happens only for virtual volumes and is
logical, since the virtual volumes are supposed to be temporary and are
supposed to be removed when they are duplicated.

4.3 SAVSYS using virtual tape
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In case of a full system recovery, the first item to be installed or restored is
System Licensed Internal Code (SLIC). This is saved with the SAVSYS
command. The system must be in a restricted state for this.

Running the SAVSYS command not only performs a save of SLIC, but also
saves base i5/0S, user profiles, and configuration data. The recommended
frequency for SAVSYS depends on the changes that were performed on SLIC,
i5/08S, configuration, or user profiles.

For SLIC and i5/0S, it depends on whether any PTFs have been applied since
the last time SAVSYS was performed. If you have applied many PTFs, including
cumulative PTF package or a group PTF, a new SAVSYS is recommended.
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Today, many customers perform a SAVSYS once a month for SLIC, and one a
week for configuration and user profiles. However, if there are numerous daily
changes in user profiles, we recommend that user profiles be backed up on a
daily basis.

In the scenario described here, a SAVSYS is performed from the command line.
For the SAVSYS in this scenario, five volumes were created, with a maximum
size of 1 GB each. For a small V5R4 system, about 4 GB is required for
SAVSYS. However, in order to be sure, five volumes were created. The size
required on your system may differ, for example, due to a large number of user
profiles.

The physical tape device used in this example is on old type Quarter Inch
Cartridge (QIC) tape device. The used tape volume is a QIC4DC cartridge with a
maximum size of 8 GB. The only supported block size for this medium is 32 K,
which implies that the virtual volumes should be created with a 32 K-compatible
density.

If you have a newer-type cartridge device use a larger block size, since this
performs better. For compatibility of block sizes, check the block size chart in
Appendix A, “Block sizes” on page 457.

4.3.1 Preparing for SAVSYS

To perform a SAVSYS, follow the steps outlined here to set up the environment
for virtual tape as used in this scenario. If you have already set up one or more
items, you can skip that step.

» To create the virtual device and vary it, enter the following commands:

CRTDEVTAP DEVD(TAPVRTO1) RSRCNAME (*VRT)
VRYCFG CFGOBJ(TAPVRTO1) CFGTYPE(*DEV) STATUS(*ON)

» To create the image catalog, enter the following command:
CRTIMGCLG IMGCLG(CATALOGO1) DIR('/MyCatalogDirectory0l') TYPE(*TAP)

» To add the image catalog entries, enter the commands shown in
Example 4-1.

Example 4-1 Add image catalog entries

ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(VIROOL) VOLNAM(VIR001)
DENSITY (*VRT32K)
ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(VIR002) VOLNAM(VIR002)
DENSITY (*VRT32K)
ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(VIR003) VOLNAM(VIR003)
DENSITY (*VRT32K)
ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(VIR004) VOLNAM(VIR004)
DENSITY (*VRT32K)
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ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(VIR005) VOLNAM(VIR005)
DENSITY (*VRT32K)

» To load the image catalog, enter the following command:
LODIMGCLG IMGCLG(CATALOGO1) DEV(TAPVRTO1)

4.3.2 Performing SAVSYS
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After the virtual tape environment is created, you can run the SAVSYS
command. Perform the following tasks:

1. Sign into the console (if you have not already done so).
2. Close all applications before bringing the system to restricted state.

Remember that SAVSYS requires the system to be in a restricted state, and
we have not outlined all the steps necessary to end your applications and
vary the devices.

3. When you are ready to bring the system to restricted state to perform
SAVSYS, type the following command:

ENDSBS SBS(*ALL) OPYION(*IMMED)
Then press Enter.

4. Wait until the system is in restricted state. A message (CPF0968) stating
System ended to restricted condition appears.

5. Enter the following command:
SAVSYS DEV(TAPVRTO1)

Then press Enter. If your virtual tape device’s name is different, use that name.

SAVSYS is now running, and will take about 15 to 20 minutes to be completed,
depending on the number of user profiles.

In this scenario, it took 15 minutes on a model 270 with system processor feature
23F5, processor feature 2434, five disks, 6 GB of main storage, and using virtual
tape in ASP2 (user ASP 1 disk).

Remember that virtual volumes with a density of *VRT32K have been created. In
this scenario, this is required, since the 32 K block size has to be compatible with
the QIC type cartridge used in this scenario.

If you are new to virtual tape and are curious about what is on the volumes now,
display the contents of the virtual tape volumes by performing the following tasks:
1. Enter the following command:

WRKIMGCLG
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Then press Enter. The screen shown in Figure 4-41 appears.

Work with Image Catalog Entries
System: RCHAS08

Catalog . . : CATALOGO1 Status . . . : Ready
Type . . . . : Tape Device . . . : TAPVRTOl
Directory . : /imgclg/tape/MyCatalogDirectory0l

Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount 8=Load 9=Unload
10=Initialize volume 11=Display 13=Dump  14=Duplicate

Write
Opt Index Status Volume Name Density Type Protect
*AVAIL
1 Mounted VRT001 *VRT32K *SL - No
2 Loaded VRT002 *YRT32K *SL - No
3 Mounted VRT003 *VRT32K *SL No
4  Loaded VRT004 *VRT32K *SL No
5 Loaded VRT005 *YRT32K *SL No

Figure 4-41 WRKIMGCLG

2. Press F11 to see which volumes contain data. This displays the window
shown in Figure 4-42.

Work with Image Catalog Entries
System: RCHAS08

Catalog . . : CATALOGO1 Status . . . : Ready
Type . . . . : Tape Device . . . :  TAPVRTO06
Directory . : /imgclg/tape/MyCatalogDirectory0l

Type options, press Enter.
1=Add  2=Change 4=Remove 6=Mount 8=Load 9=Unload
10=Initialize volume 11=Display  13=Dump  14=Duplicate

Maximum Percent

Opt Index Status Volume Name Size Used
*AVAIL
1 Mounted VRT001 1000 99.8
2 Loaded VRT002 1000 99.8
3 Loaded VRT003 1000 99.8
4 Loaded VRT004 1000 43.0
5 Loaded VRT005 1000 .1

Figure 4-42 Work with image catalog entries
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Figure 4-42 shows that volumes VRT001, VRT002 VRT003, and VRT004
contain data. This is because the job log of the job in which SAVSYS was
performed also reports the volumes that are used.

3. To display the contents of a volume, specify 11 in the Opt column in front of
the volume you want to display, and press Enter.

The window displayed in Figure 4-43 is shown.

Display Tape Volume Information

Device . . . . . . : TAPVRT06 Volume ID . . . . : VRTOOL
Owner ID . . . . . : Density . . . . . : *VRT32K
Type . . . . . . . *SL Code . . . . . . . : *EBCDIC
Data file label . . . . . . . . . : QFILEIML

File sequence . . . . . . . . . . : 0000000001

Record format . . . . ... ... : U

Block attribute . . . . . . . . . :

Record Tength . . . . . . . . . . : 00000

Block length . . . . . . . . . . . : 032760

File length . . . . . . . . . .. : 0000006501

Buffer offset . . . . . . . . . .:
Control character . . . . . . . . :
More...

Figure 4-43 Display tape from the work with image catalog entries screen

4. To view the next labels, press Enter.

5. To see all the labels per volume, enter the following command and press
Enter:

DSPTAP DEV(TAPVRTO1) VOL(VRTOO1) LABEL(*ALL) DATA(*LABELS) OUTPUT(*PRINT)

This generates a spooled file QPTAPDSP. Figure 4-44 on page 179 shows
the labels on the first volume VRTO001.
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5722SS1 V5RAMO 060210

TAPE VOLUME INFORMATION VRT001 RCHAS08

Device . . . . . : TAPVRT06 Volume . . . . . : VRTOOL
Owner ID . . . . : Density . . . . : *VRT32K
Type « « . . . . *SL Code . . . . . . : *EBCDIC
Record

File Block Recg Record Block File Mvol Mvol
Data File Label Sequence  Format Tech Length Length Length Ind  Sequence
QFILEIML 0000000001 *U 00000 032760 0000006501 0000000001
QV5R4MOL00.L2924 0000000002 *U 00000 032760 0000000001 0000000001
QFILESCR 0000000003 *U 00000 032760 0000000216 0000000001
QIAM400 0000000004 *U 00000 032760 0000000001 0000000001
QFILELDS 0000000005 *U 00000 032760 0000000019 0000000001
QFILEMCD 0000000006 *U 00000 032760 0000030214 CONT 0000000001

Figure 4-44  Display tape volume information of VRTO01

Following is a brief description of the labels related to SAVSYS:

QFILEIML

Contains the initial microcode load used when IPL from tape is selected
(D-type IPL).

Q5R4MO0L00.L2924

Language feature code identification file for installation. Label =
QVxRxMxLxx.Lxxxx, where VxRxMxLxx is the version, release and
modification level, and Lxxxx is the current system language.

QFILESCR

Installation file for Licensed Internal Code that contains SLIC installation
screens.

QIAM400

Contains the personality of the system to indicate that this is an iSeries
system.

QFILELDS

Contains LIC, including DST, security data.

QFILEMCD

Installation file for Licensed Internal Code or microcode space.

6. To check the tape labels of the second volume, enter the following command:
DSPTAP DEV(TAPVRTO1) VOL(VRT002) LABEL(*ALL) DATA(*LABELS) OUTPUT (*PRINT)

Then press Enter. Figure 4-45 on page 180 shows the contents of the second
spoolfile, which displays the labels of the second volume VRT002.
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5722SS1 V5RAMO 060210 TAPE VOLUME INFORMATION VRT002 RCHASO08

Device . . . . . :

Data File Label

QFILEMCD

QV5R4MOL00. L2924

QFILEIPL
QFILEIN

Q5722SS1540M.
Q5722SS1540M.
Q5722551540M.
Q5722551540M.
Q57225S1540M.
Q5722SS1540M.
Q5722SS1540M.
Q5722SS1540M.
Q5722SS1540M.

0001
0002
0003
0004
0005
0006
0007
0008
0009

TAPVRT06 Volume . . . . . : VRT002
Density . . . . : *VRT32K
*SL Code . . . . . . : *EBCDIC
Record

File Block Recg Record Block File Mvol Mvol
Sequence  Format Tech Length Length Length Ind  Sequence
0000000006 *U 00000 032760 0000004177 LAST 0000000002
0000000007 *U 00000 032760 0000000001 0000000002
0000000008 *U 00000 032760 0000000027 0000000002
0000000009 *U 00000 032760 0000000061 0000000002
0000000010 *U 00000 032760 0000002704 0000000002
0000000011 *U 00000 032760 0000004113 0000000002
0000000012 *U 00000 032760 0000002374 0000000002
0000000013 *U 00000 032760 0000006042 0000000002
0000000014 *U 00000 032760 0000002986 0000000002
0000000015 *U 00000 032760 0000002440 0000000002
0000000016 *U 00000 032760 0000002656 0000000002
0000000017 *U 00000 032760 0000004319 0000000002
0000000018 *U 00000 032760 0000004566 CONT 0000000002

Figure 4-45 Display tape volume information of VRT002

Following is a brief description of the tape labels on the second volumes:
— QFILECMD
Installation file for Licensed Internal Code or microcode space.
— QV5R4MO0L00.L2924
Language feature code identification file for installation of label #2.
— QFILEIPL

Contains all the necessary templates to load the initial installation
program. It also contains the QSYS user profile.

— QFILEIN

Contains all the installation modules. For automatic installation, it contains
the automatic installation profile QLPAUTO.

— QppppSS1vrmM.00x

pppp represents the current i5/0S product identifier, and vrm the version,
release, and modification. These files contain programs and objects that
are not language-sensitive and internal objects.

To check the tape labels of the third volume, enter the following command:
DSPTAP DEV(TAPVRTO1) VOL(VRT003) LABEL(*ALL) DATA(*LABELS) OUTPUT (*PRINT)
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Then press Enter. Figure 4-46 shows the contents of the third spoolfile, which
displays the labels of volume VRT003.

5722SS1 V5R4MO 060210

Device . . . . . :
Owner ID . . . . :

Type . . . . . . :

Data File Label

Q5722SS1540M
Q57225S1540M
Q5722SS1540M
Q5722SS1540M
Q5722SS1540M
Q57225S51540M
Q57225S51540M

.0009
.0010
.0011
.0012
.0013
.0014
.0015

TAPVRTO6
*SL

File
Sequence
0000000018
0000000019
0000000020
0000000021
0000000022
0000000023
0000000024

TAPE VOLUME INFORMATION

Volume . . . . . : VRTO03

Density . . . . : *VRT32K

Code . . . . . . : *EBCDIC
Record
Block Recg Record Block File
Format Tech Length Length Length
*U 00000 032760 0000000072
*U 00000 032760 0000003486
*U 00000 032760 0000003902
*U 00000 032760 0000002847
*U 00000 032760 0000005462
*U 00000 032760 0000015055
*U 00000 032760 0000005645

VRT003

Mvol
Ind
LAST

CONT

RCHASO08

Mvol
Sequence
0000000003
0000000003
0000000003
0000000003
0000000003
0000000003
0000000003

Figure 4-46 Display tape volume information of VRT003

The tape labels on this volume are the same as described under volume

VRT002.

To check the tape labels of the fourth volume, enter the following command:
DSPTAP DEV(TAPVRT03) VOL(VRT004) LABEL(*ALL) DATA(*LABELS) OUTPUT(*PRINT)

Then press Enter. The last spoolfile is shown in Figure 4-47 on page 182.
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5722SS1 V5RAMO 060210

Device

Data File Label
Q5722SS1540M.0015
Q5722SS1540M.0016
Q57225S51540240001
Q5722SS1540240002
Q5722SS1540240003
Q5722SS1540240004
Q57225S1540240005
Q57225S51540240006
Q57225S51540240007
Q5722SS1540240090
Q5722SS1540M.0090
QFILEUPR

QFILEIOC

TAPVRTO6
*SL

File
Sequence
0000000024
0000000025
0000000026
0000000027
0000000028
0000000029
0000000030
0000000031
0000000032
0000000033
0000000034
0000000035
0000000036

TAPE VOLUME INFORMATION

Volume

Density

Code
Record
Block Recg Record
Format Tech Length
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000
*U 00000

Block

Length
032760
032760
032760
032760
032760
032760
032760
032760
032760
032760
032760
032760
032760

VRT004
¢ VRT004

: *VRT32K
*EBCDIC

File Mvol
Length Ind
0000006763 LAST
0000001076
0000000026
0000000381
0000000373
0000000359
0000001493
0000001479
0000000720
0000001316
0000001135
0000000554
0000000036

RCHAS08

Mvol
Sequence
0000000004
0000000004
0000000004
0000000004
0000000004
0000000004
0000000004
0000000004
0000000004
0000000004
0000000004
0000000004
0000000004

Figure 4-47 Display tape volume information of VRT004

In addition to the labels previously described, VRT004 contains two additional

labels. Following is a brief description of these two labels:
— QFILEUPR
This contains user data.
— QFILEIOC
This contains configuration data.

4.3.3 Duplicating virtual volumes

The SAVSYS backup data continues to remain in the virtual volumes. The virtual

volumes should now be duplicated to physical media. For other data (for

example, user data), you can decide to keep a copy on the system, but for SLIC
and base i5/0S, it is not possible to install from virtual volumes, as described in

2.6.1, “Installing i5/0S and related software” on page 26.

For the physical tape device in this scenario, we used TAPO1, which is a
QIC2GB-compatible device. The virtual tape device to be specified in the
TODEV parameter in the DUPTAP command is the virtual tape device
associated with the image catalog in which the virtual volumes reside.
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To duplicate the virtual volumes to physical volumes, enter the following
command:

DUPTAP FROMDEV(TAPVRTO1) TODEV(TAPO1) FROMVOL (*MOUNTED) TOVOL (*MOUNTED)

Then press Enter. After duplication is complete, you can review the joblog shown
in Figure 4-48 on page 184.
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*NONE
0461

CPI6742
048D

TAPVRTO1
TAPO1.

CPI6742
048D

TAPVRTO1
TAPO1.

CPI6742
048D

TAPVRTO1
TAPO1.

CPI6742
048D

TAPVRTO1
TAPO1.

CPC6775
048D

TAPVRTO1

complete.

complete.

complete.

complete.

Request

FROMVOL (*MOUNTED)

EXPDATE (*FROMFILE)

Information

Information

Information

Information

Completion

successfully.

Message

00

00

00

00

00

12/12/05

12/12/05

12/12/05

.....

12/12/05

12/12/05

12/12/05

18:08:09.220056 QPTCHECK *N QUICMD QSYS
-DUPTAP FROMDEV (TAPVRTO1) TODEV(TAPO1)

TOVOL (*MOUNTED)
18:35:49.984160 QTADUP QSYS 1C2C QUICMD QSYS
Message . . . . : Volume VRTOO1 duplication
Some or all files from volume VRTOO1 on device

were successfully duplicated to device
19:01:38.972312 QTADUP QSYS 1C2C QUICMD QSYS
Message . . . . : Volume VRT002 duplication
Some or all files from volume VRT002 on device
were successfully duplicated to device
19:31:47.560184 QTADUP QSYS 1C2C QUICMD QSYS
Message . . . . : Volume VRT003 duplication
Some or all files from volume VRT003 on device
were successfully duplicated to device
19:45:43.328472 QTADUP QSYS 1C2C QUICMD QSYS
Message . . . . : Volume VRT004 duplication
Some or all files from volume VRTO04 on device
were successfully duplicated to device

19:45:43.355992 QTADUP QSYS 1C2C QUICMD QSYS

Message . . . . : Tape duplication completed

. 36 files were successfully duplicated from device

to device TAPOl.

Figure 4-48 Joblog of DUPTAP from virtual to physical tape
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According to the joblog, 36 files are duplicated. This matches the total amount of
sequences on the four virtual volumes.

To be sure, you can print the contents of the physical tape using the following
command:

DSPTAP DEV(TAPO1) VOL(VOLOO1) LABEL(*ALL) DATA(*LABELS) OUTPUT(*PRINT)

Figure 4-49 on page 186 shows printout of the spooled file of the tape labels on
the physical volume.
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Record

File Block Recg Record Block File Mvol Mvol

Data File Label Sequence  Format Tech Length Length Length Ind  Sequence

QFILEIML 0000000001 *U 00000 032760 0000006501 0000000001
QV5R4MOL00.L2924 0000000002 *U 00000 032760 0000000001 0000000001
QFILESCR 0000000003 *U 00000 032760 0000000216 0000000001
QIAM400 0000000004 *U 00000 032760 0000000001 0000000001
QFILELDS 0000000005 *U 00000 032760 0000000019 0000000001
QFILEMCD 0000000006 *U 00000 032760 0000034391 0000000001
QV5R4MOL00.L2924 0000000007 *U 00000 032760 0000000001 0000000001
QFILEIPL 0000000008 *U 00000 032760 0000000027 0000000001
QFILEIN 0000000009 *U 00000 032760 0000000061 0000000001
Q5722SS1540M.0001 0000000010 *U 00000 032760 0000002704 0000000001
Q5722SS1540M.0002 0000000011 *U 00000 032760 0000004113 0000000001
Q5722SS1540M.0003 0000000012 *U 00000 032760 0000002374 0000000001
Q5722SS1540M.0004 0000000013 *U 00000 032760 0000006042 0000000001
Q5722SS1540M.0005 0000000014 *U 00000 032760 0000002986 0000000001
Q5722SS1540M.0006 0000000015 *U 00000 032760 0000002440 0000000001
Q5722SS1540M.0007 0000000016 *U 00000 032760 0000002656 0000000001
Q5722SS1540M.0008 0000000017 *U 00000 032760 0000004319 0000000001
Q5722SS1540M.0009 0000000018 *U 00000 032760 0000004638 0000000001
Q5722SS1540M.0010 0000000019 *U 00000 032760 0000003486 0000000001
Q5722SS1540M.0011 0000000020 *U 00000 032760 0000003902 0000000001
Q5722SS1540M.0012 0000000021 *U 00000 032760 0000002847 0000000001
Q5722SS1540M.0013 0000000022 *U 00000 032760 0000005462 0000000001
Q5722SS1540M.0014 0000000023 *U 00000 032760 0000015055 0000000001
Q5722SS1540M.0015 0000000024 *U 00000 032760 0000012408 0000000001
Q5722SS1540M.0016 0000000025 *U 00000 032760 0000001076 0000000001
Q57225S1540240001 0000000026 *U 00000 032760 0000000026 0000000001
Q57225S1540240002 0000000027 *U 00000 032760 0000000381 0000000001
Q57225S1540240003 0000000028 *U 00000 032760 0000000373 0000000001
Q5722SS1540240004 0000000029 *U 00000 032760 0000000359 0000000001
Q5722SS1540240005 0000000030 *U 00000 032760 0000001493 0000000001
Q5722SS1540240006 0000000031 *U 00000 032760 0000001479 0000000001
Q57225S1540240007 0000000032 *U 00000 032760 0000000720 0000000001
Q57225S1540240090 0000000033 *U 00000 032760 0000001316 0000000001
Q5722SS1540M.0090 0000000034 *U 00000 032760 0000001135 0000000001
QFILEUPR 0000000035 *U 00000 032760 0000000554 0000000001
QFILEIOC 0000000036 *U 00000 032760 0000000036 0000000001

Figure 4-49 DSPTAP OUTPUT(*PRINT) of the physical volume

SAVSYS is now on the physical volume, and you can remove the virtual volumes
by removing the image catalog entries.

Perform the following tasks:
1. To remove the image catalog entries, enter the following command:
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WRKIMGCLG
Then press Enter.

2. Type 9 in front of the image catalog you used (CATALOGO1) and press Enter.

3. Type 4 in front of each volume you want to delete and press Enter.

4.

Press F3 to exit the Work with Image Catalogs Entries window.

The virtual volumes used for SAVSYS are now removed and the space is freed.

4.3.4 Summary

Table 4-1 compares the total time taken by SAVSYS performed using virtual tape
and SAVSYS performed directly to physical tape, using the same physical tape
drive as that used for duplication.

Table 4-1 Comparison of SAVSYS to virtual tape and SAVSYS to physical tape

SAVSYS to SAVSYS to
virtual tape physical tape
Restricted state time (in minutes) 15 101
Duplication time (in minutes) 98 NA
Total time (in minutes) 113 101

Note: The actual restricted state time is 15 minutes, as shown in Table 4-1.

Note the following conclusions:

>

In this scenario, from a performance point of view, there is not much
difference. However, the major benefit is that the restricted state time
decreases significantly with virtual tape.

In an i5 environment with multiple partitions, there are configurations with only
one single physical tape drive shared with other partitions. In such a situation,
the tape drive is scheduled to move from one partition to the other.

Although this way of scheduling is very simple, on releases prior to V5R4, you
still have to have a physical drive attached to the partition at save time. With
virtual tape, you can run the save at the same time.

Operator intervention is unnecessary.

When using physical tape, there are four possible situations when operator
intervention is required:

— Wrong type tape cartridge is inserted.
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— Wrong volume ID inserted.

— Next volume has to be mounted when the first volume is full and reaches
the end of volume.
— Any hardware on tape device or media error.

Note: Operator intervention can decrease the restricted save state time.
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Saving Domino with BRMS
and virtual tape

In this chapter we describe how to set up a backup for Domino, using virtual
tapes. We also look at the logs that are produced, and at the process involved in
restoring a mail file.

The information provided in this chapter is based on the assumption that you
have an adequate understanding of the BRMS application working from i5
Navigator. For more information about this topic, refer to the IBM Redbook titled
Domino 6 for iSeries Best Practices Guide, SG24-6937.

For more information about fine-tuning BRMS backups, refer to the IBM
publication Backup Recovery and Media Services, SC41-5345. This can be
accessed on the Web at:

http://www.elink.ibmlink.ibm.com/public/applications/publications/cgibin/pbi.cg
1?PAG=C11&SSN=06DZ10007040138732_&TRL=TXT&WRD=&PBL=SC41-5345-00&LST=ALL&RPP=108&B
TN%3DSRH.x=6&BTN%3DSRH.y=11

Before you back up Domino data using BRMS, visit the following Web site:

http://www-03.ibm.com/servers/eserver/iseries/service/brms/domino.html
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5.1 Creating the image catalog

This scenario, which was set up using i5 Navigator as a graphical interface,
appears automatically when working with Domino. To create the image dialog
using i5 Navigator, perform the following tasks:

1. Start i5 Navigator, sign in, and go to Image catalogs, by selecting
Configuration and Service — Hardware — Tape devices.

2. Right-click Tape Image catalogs and select Create Image catalog, as
shown in Figure 5-1.

[ iSeries Navigator =]
File Edit View Help
] @ B 16 minutes old
Environment: My Connections |- .___.__.. Backup Policies
2 Workstation Resources # || Policy Description o
## Processor Information [ *Bkugrp Backs up all user data
% Cryptography Resources [+ Sysgrp Backs up all system data
& optical Units [ * System Backs up the entire system
+ € Disk Units [ Allsplf *NONE
2 Tape Devices [ Allusr *NONE
Stand-Alone Devices {3 Aparforgui “NONE
+[E Tape Libraries ~ |E@Apartast “NONE
Tape Image Catalnas [ Applico1 *NONE
+ [ Software Explore plici2 *NONE
+-(B) Fixes Inventory Open ugroup “NONE
BR Collection Services  Create Shortcut HarpmIS Racks up alGeldaia w
= uarmvrt Racks un all user data L
= Customize this View 4 - -
WMy Tasks- _._.__.__ . , Recovery and Media Services
B Add 2 connection Create Image Catalog... [% ack up the system % Print reports
@ mstall additional companents ackup tasks G perfarm maintenance and cleanup
rchive tasks & view save histery
@ save all save files @1 Display BRMS log
@l View or edit global policy properties Manage devices
Add media for saves @ Manage disk pools
View volumes report » [&F Movement tasks =
& n fin N T |
Ereates a new image catalog.

Figure 5-1 Create new image catalog
3. In the window that appears, as shown in Figure 5-2 on page 191, input the
following values, and click OK:
a. Input the image Catalog name (in this scenario, it is dominovrt).

b. Input Catalog description (in this scenario, it is Image catalog for Domino
save to virtual tape).

c. Input the desired Directory path (in this scenario, it is /tmp/vrt).
If the directory does not exist, select Yes against Create Directory.
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@ Create Catalog - 3

Create an image catalog.

Catalog name: dominovrt
Catalog description; Image catalog for
Daomino saves to
itual tape
Directary path: pimlﬂ“’” = Browse...
Create directory:
+ Yeg
" Mo
Authority level: Exclude -
0] 4 E} Zancel ‘ Help |'?|

Figure 5-2 Create image catalog

An image catalog is created. (Press F5 if it does not show up automatically.)

4. Right-click the image catalog and select Add volume, as shown in Figure 5-3
on page 192.
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@ iSeries Navigator

MEX

File Edit View Help
2B

0 minutes old

\ Environment: My Connections

Tape Image Catalogs

Workstation Resources
#» Processor Information
“ér Cryptography Resources
& optical Units
+-4g) Disk Units
=T Tape Devices
Stand-Alone Devices
+-[E Tape Libraries
Tape Image Catalogs
+- [ Software
+-(% Fixes Inventory
£ Collection Services

B Add a connection
@ mtal additional components

Adds a virtual volume to the image catalog.

-
[Ai
i}

(v

&, Tape Devices tasks

'8l Format Tape

Image Catalog | Catalog Status Device Device Status Description Reference Catalog |
&L CATALOGDI  Unloaded

&L CATALOGDZ  Unloaded

CATALOGO3 Unloaded
Unlg=--+ Image catalog...

“loar  Load Image Catalog.. hvailable

&L MERVCAT Unla
GLTARATAPVRT Unlg  Delete Image Catalog...
K VRTCLG Unla Add Volume...
K VRTCLG3 Unls |t volumes I

- } Properties {,

Display Volume Labels

Figure 5-3 Domino with BRMS virtual tape, add volumes to image catalog

5. The window shown in Figure 5-4 on page 193 displays. In the General tab,
input a value for the field To tape image file with the volume name (in this
scenario, it is dom001).

You may wonder why we are giving dedicated names to virtual volumes.
Normally, tape volumes are given general names so that they can be used for
anything. However, you can have a specific set of volumes for a single

purpose.

Fill in a description if this volume is to be used for a specific purpose.
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@ Add volume to Dominovrt - ﬁ

General ] Optians |

Add a new volume to the image catalog.

Image Catalog: DOMINOYRET
From tape image file: [Mew image - Browse.
Totape image file: domoo -

Yolume description: irtual tape for
Damina backup|

Volume index; First available =

Replace volume ifindex already exists:
" Mo
" Yes

" Insert

Yolume size in MB: Catalog type =
QK | Cancel | Help “?|

Figure 5-4 Domino with BRMS virtual tape, add volumes to image catalog - General tab

6. Click the Options tab, shown in Figure 5-4.

The window shown in Figure 5-5 on page 194 displays. To avoid confusion,
use the same name for the volume (the To tape image file) that you input
under the General tab shown in Figure 5-4 (in this scenario, it is dom001).
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@ Add volume to Dominovrt - E

General Options |
Volurme name:  |dom001 -

Allocate storage: |Minirmurn size

Volume type: | Standard labeled
Tape density: |*VRT256K
Character code:

Lef Led Lo

+ EBCDIC
" ASCI

—H

[y Owener:

(0] | Cancel | Help |?|

Figure 5-5 Domino with BRMS virtual tape, add volumes to image catalog - Options tab

Repeat the same procedure for the other volumes you want to add. In this
scenario, add dom002 and dom003, as well.

7. After adding other volumes, list the volumes to verify that everything is in
order by right-clicking the image catalog and selecting List volumes, as
shown in Figure 5-6 on page 195.
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@iSeries Navigator

BEX|

File Edit View Help
2B

0 minutes old

\ Environment: My Connections

[ Tape Image Catalogs

@ Waorkstation Resources
#» Processor Information
B Cryptography Resources

2 Optical Units
-4 Disk Units
=-T# Tape Devices
Stand-Alone Devices
=-[E Tape Libraries
Tape Image Catalogs
#-(F Software
#-(8 Fixes Inventory
£ Collection Services

B Add a connection
@ mstall additional components

Lists the virtual volumes in the image catalog.

['\i Image Catalog Catalog Status Device Device Status Description Reference Catalog R
GLCATALOGOL  Unloaded
5 CATALOGDZ  Unloaded
Unloaded
| __Unlggdnd Image catalog...
| load Load Image Catalog... \vailable
=l
i Unlog
WL TARATAPVRT  Unloi  Delete Image Catalog...
%S VRTCLG Unlod  2dd volume
A i
GLVRTCLG3 Unilo e
[v < } Properties i >}

Bl —

g 1ape Devices tasks
168l Format Tape

=

Display Volume Labels

Figure 5-6 Domino with BRMS virtual tape, list volumes in image catalog

The volume list displays, as shown in Figure 5-7 on page 196.
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R List Volumes - Dominovrt - =%
File Edit WView Help
] 0 minutes old
Index Volume Name | Status Type ‘ Density | Write Protected Percent Used Maximum Size | File Name Description
fecl 1 DOMO01 Loaded Standard labeled *WRT25... No 0,0 1000 dom001 Virtual tape f...
fogl 2 DOMOD2 Loaded Standard labeled *WRT25... Mo 0,0 1000 domooz Virtual tape f...
focl 3 DOMO03 Loaded Standard labeled *WRT25... No 0,0 1000 dom003 Virtual tape f...

1 -3 of 3 objects
Figure 5-7 Domino with BRMS virtual tape, image catalog volume list

8. In order for an image catalog to be operated, it has to be connected to a tape
drive. Right-click the image catalog and select Load Image catalog, as

shown in Figure 5-8 on page 197.
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@iSeries Navigator

=] o3

File Edit View Help
= 5|

1 minutes old

Environment: My Connections

[ Tape Image Catalogs

=5 Tape Devices
Stand-Alone Devices
+[E Tape Libraries
Tape Image Catalogs
+- [ Software
+- () Fixes Inventory
fﬁ Collection Services

B Add & connection
@ Install additional compaonents

Loads an image catalog on the device.

B

Waorkstation Resources [AJ Image Catalog Catalog Status Device Device Status Description Reference Catalog | R
Processor Information CATALOGDl Unloaded
{Lz_ﬂ Cryptography Resources & CATALOGOZ Unloaded
@ optical Units 5% CATALOGO3 Unloaded
+ -6 Disk Units i lnlnaded Image catalog...

Load Image Catalog... [% HERBST Available
Delete Image Catalog...

Add Volume...

List Volumes

Properties o

% Tape Devices tasks
8l Format Tape

Display Volume Labels

Figure 5-8 Domino with BRMS virtual tape - load image catalog

9. In the window that appears, as shown in Figure 5-9, select a suitable tape
drive that can handle the density, although all virtual tape drives can. In this
scenario, select tapvrt02, and then click OK.

X

@'Load_Dominovrt -

Load the image catalog to the tape device.

Tape device: Herbst -
Image catalog: |Herbst -
. Herbst2
Write protect vo Pahyrt
f+ Default |[Taptara
Al Tapyrt0
Tapwrtl2
" Mone Tapwrtos
Tapwitid b
oK Cancel | Help |7|

Figure 5-9 Domino with BRMS virtual tape - tape drive to load the image catalog

10.Bring up the list of volumes by right-clicking the image catalog in the window
shown in Figure 5-8, and selecting List volumes. This displays the list of
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volumes. Figure 5-10 shows the list of volumes, with Volume 1 displaying a
status of Mounted.

% List Volumes - Dominovrt - [l X
File Edit WView Help
@ 0 minutes old
Index Volume Name | Status Type | Density ‘ Write Protected Percent Used Maximum Size | File Name Description
1 DOMOO01 Mounted  Standard labeled *VRT25... No 0,1 1000 domonl Virtual tape f...
2 DOMOD2 Loaded Standard labeled FVRT25... No 0,0 1000 dom0o2 Virtual tape f...
3 DOMO03 Loaded Standard labeled *VRT25... No 0,0 1000 domoo3 Virtual tape f...

1 - 3 of 3 objects

Figure 5-10 Domino with BRMS virtual tape, list volumes in image catalog - refresh

You now have an image catalog and tape volumes. A mounted volume can be
initialized or formatted. This can be done when adding volumes to BRMS.

Note: Format and initialize are the same. The Navigator uses the term
“format”, while BRMS uses the term “initialize” in both 5250 emulation as

well as in the Navigator plug-in.

11.To format, right-click the mounted volume and select Format, as shown in
Figure 5-11 on page 199.
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List Volumes - Dominovrt -

=S

File Edit View Help

Unload Volume

Format...

Display Voelume Labe%...
Duplicate...

Print Tape 4

Properties

Formats the tape in the tape device.

2 0 minutes old
Index Volume Name | Status Type | Density | Write Protected Percent Used Maximum Size | File Name Description
1 DOMO01 Mounted  Standard I7*--'-+ = pmn = 0,1 1000 domool Virtual tape f...
2 DOMO0Z Loaded Standard [ 0,0 1000 domooz Virtual tape f...
3 DOMO03 Loaded Standard Iy Load Volume 0,0 1000 dom003 Virtual tape f...

Figure 5-11  Domino with BRMS virtual tape, select volume for format

12.The Format panel has two tabs, General and Optional. All the fields in the
General tab, shown in Figure 5-12 on page 200, are filled. However, you can

make changes.
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Format Tape on Tapvrt02 - M=%

] Optinns]

Farmat the tape located in the tape device.
= Tape device: Tapwrtl2

Mew walume lakbel: DOmMaot A

Check forvolume: DOmMaot hd
Check for active files: |Yes hd
End oftape action: Rewind hd

[% Ok | cancel | Help “?|

Figure 5-12 Domino with BRMS virtual tape, format options - General tab

All the fields in the Options tab are also filled, but you can make sure the
density matches your physical tape drive that will later hold the copy of the

virtual tape image, as shown in Figure 5-13. After making changes in the
General and Options tabs, click OK.

Format Tape on Tapvrt02 - [:]@ﬁ

General OFJ“UHS]

Mewy ovher:

Density:

|Highest density supporied by canridgej
Character co|Highest density supported by cafridge

Highest density supported by device
9 EECD FYRTIZK
7 ASCI MYWRTRAK
FYRT240K
"RT256kK

Delete all file

Py

[ Yas

+ Mo

[o]34 | Cancel ‘ Help |7‘

Figure 5-13 Domino with BRMS virtual tape, format options - Options tab
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13. After the first volume is initialized, mount the next volume to be initialized, as
described in step 10 on page 197, and shown in Figure 5-14.

/= List Volumes - Dominovrt - _JIOES
File Edit View Help

= 1 minutes old
Index Volume Name | Status Type ‘ Density | Write Protected | Percent Used Maximum Size | File Name Description
22l 1 DOMOOL Mounted  Standard labeled *VRT25... No 0,1 1000 domool Virtual tape f...
=2 DOM0O02 Loaded Standard labeled FWRT25... M- — 1000 domi02 Virtual tape f... |
6213 DOMO03 loaded  Standard labeled  *VRT25... 1. MountVolume » 1000 dom003 Virtual tape ...

Unload Volume

Format...

Display Volume Labels...
Duplicate...

Print Tape »

Properties

ounts a virtual volume.

Figure 5-14 Domino with BRMS virtual tape, mount next volume

Repeat the steps until all the volumes are initialized.
This concludes the virtual setup action.

You now have the following:

An image catalog.

The image catalog contains virtual tape volumes.

There are three initialized virtual tape volumes in the image catalog.
The image catalog is loaded to a virtual tape drive.

One of the tape volumes is mounted.

The other two volumes are loaded or are ready to be mounted.

YyVyVYVYYVYY
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5.2 Creating a BRMS backup policy for Domino

The virtual tape environment is in place. You can now start with BRMS to set up
the backup. To do this, create a backup policy. Along the way, create other
definitions such as locations to make the backup work.

Before setting up definitions in BRMS, refer to the information available on the
Web at:

http://www-03.ibm.com/servers/eserver/iseries/service/brms/domino.html

Following is a list of topics that are discussed at this Web site:

Initialize BRMS

Online backup

Saved item catalog
Disaster recovery planning
Single database recovery
Recommendations

How it works

Performance tuning
Copying control groups
Control group EXITs
Incremental backups
Recover an incremental backup
High availability strategy
Graphical User Interface

YVYVYYYYYVYVYVYVYVYYVYY

Note: The figures drawn from the Web site into this IBM Redbook are
examples that were current at the time of writing, but may have changed since
then. We recommend that you access the Web site directly to get the latest
information.

Figure 5-15 on page 203 displays the “How it works” section of the Web site.
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http://www-03.ibm.com/servers/eserver/iseries/service/brms/domino.html

Country[region [select] Terms of use

Search

Products

News

Product Information
Lotus Server Backups
- Initialize BRMS

- Online backup

- Saved item catalog

. Disaster recovery
planning

- Single database
recovery

 Recommendations

= How it works

- Performance tuning

- Copying control groups
- Control group EXITs

- Incremental backups

- Recover an incremental
backup

- High availability
strategy

Services & solutions

Support & downloads

My account

How it works

In order to allow the collection of two backups into one entity, BRMS and the Lotus Servers use a
concept in BRMS called a package (identified by the PKGID parameter on the SAVERM command).

Lotus Servers will backup the databases while they are active, and upon completion will back up a
zecondary file and associate it with the first by using the package concept in BRMS. This secondary file
contains all of the changes that occurred during the backup, such as transaction logs or journal-type
information.

When a user requests recovery through BRMS of a Lotus Server database that was =aved in this way,
BRMS will call the Lotus Server through recovery exits to allow the Lotus Server to reapply any changeg
from the secondary file to the original database that was just restored, allowing the data to be in a
coherent state.

Work with media information (WRKMEDIBRM) will hide the secondary pieces and show a 2 in the columr
that indicates how many pieces are associated with the saved item. Recovery reports, however, will
show all of the pieces associated with each saved item.

Figure 5-15 Domino with BRMS, Internet home page - how it works

Once you understand how BRMS works in conjunction with Domino, it is easy to

implement.

Important: We recommend that you study the information available on the
Web site thoroughly before beginning this process.
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To set up a backup for a Domino server named Domino02, perform the following
tasks:

1. Log in to your i5 server using the Navigator (if you have not already done so).
2. Right-click Backup policy and select New policy, as shown in Figure 5-16.

@iSeries Navigator [
File Edit View Help
B @B e |23
Environment: My Connections ] Tape Image Catalogs
- AFP Manager A Image Catalog Catalog Status | Davice Device
-8y Backup, Recovery and Media Services & caTALOGDL Unloaded
[y Archive Policies E5.CATALOGO2  Unloaded
Backup Policie “—TALOGO3  Unloaded
e o Explore )
[ move Policies MINOVRT  Loaded TAPVRTO2 Availg
=& Media Ypen \BST Loaded HERBST Availa
Tape Vold Create Shortcut RVCAT Unloaded
Media Pog Customize this View » RATAPVRT  Unloaded
+ | 0.60.183.130 | - [CLG Unloaded
+ B 2.69.183.131 Hew POl oo ces Shainia
o [ 0.60.183.132 SARRIET AL
+ B 2.69.183.136 ViEw el i
| View Backup Policies Repart... |
Pl Tosis |~ [e— Devicesiosks
B ~dd a connection ; ==rormat Tape &3 Display Volume Label
@ Install additional components
Creates a new backup policy.

Figure 5-16 BRMS Backup policy, new

3. In the Welcome window that appears, click Next.
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4. In the New Backup Policy - Policy Name window that appears, input the
following information, as shown in Figure 5-17, and click Next:

— Input the value for the backup policy Name field (in this scenario, the value
is dominovrt).

— Input an appropriate Description in the corresponding field.

New Backup Policy - Policy Name - : [._]

What name and description doyou want to give this policy?

Name: [ctorninort

Description: |Backup Domino

= Back | Mext = | ©

Figure 5-17 BRMS backup policy, policy name
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5. In the Select a Save Strategy window shown in Figure 5-18, select Save
Lotus® server data or a customized set of objects, and click Next.

New Backup Policy - Select a Save Strategy - [__]E]ﬁ

You can create a policy to save a certain type of data, oryou can create your own custormized policy where you
8 selectthe items you want to save. What type of data do yvou want this policy to save?

" Save all systerm and uger data

™ Save all user data

% = Back | Mext = | Cancel

Figure 5-18 BRMS backup policy, save strategy

6. Inthe Customize IBM Data or User Data window shown in Figure 5-19 on
page 207, select User data, and click Next.
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New Backup Policy - Customize IBM Data or User Data -

o

N What information on your system do you wantto save? You will be able to select more detail later.

W User data

= Backhl Mext = |

Cancel

Figure 5-19 BRMS backup policy, customize data

7. Inthe Customize User Data window shown in Figure 5-20 on page 208, check

Select Lotus servers for online save, and click Next.
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New Backup Policy - Customize User Data - [:]@

-0 ol can selectthe user data you want to sawe by type, oryou can select specific items, such as ohjects in
8 libraries, directaries, or specific printer output to save. In addition, you can selectthe Lotus servers that wou want
to save. What user data do you want to save?

[~ Alluser libraries
[~ All folders in QDLS
[~ Directories:

("

~

~

[~ User profiles and security information
[ Configuration data

[ Al printer output

[ Select specific iterns to save

[ &l Lotus servers excluding online save itermns

= Back | Mext = | Cancel

Figure 5-20 BRMS backup policy, customize user data

8. In the Select Lotus Servers for Online Save window displayed in Figure 5-21
on page 209, two Domino servers, DOMINOO1 and DOMINOOQ2, are present.
In this scenario, only DOMINOO2 is backed up. Therefore, the concept of
order does not apply.

Select the Domino server (in this scenario, DOMINOO02) and click Next.
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New Backup Policy - Select Lotus Servers for Online Save - Q@ﬁ

Which Lotus servers do you want to save online?

W Itis important thatyou do not replace your complete system backup with only Lotus server online saves. Lotus
f server online saves only save the Lotus server databases. There are other important Lotus server data ohjects
including libraries and files in the Lotus server IFS directaries, and ather non-Lotus server systemn data that
should be saved on a regular hasis.

Lotus servers to save:

MNarme Type
[~ DOMINOOT Doming
v DOMINODZ Doming

b3

= Back | Mewt = | Cancel

Figure 5-21 BRMS backup policy, select Lotus servers for online backup

9. The Domino Save Order window shown in Figure 5-22 on page 210 shows
the order in which backup is done. In this scenario, since only one Domino
server is selected, the concept of order does not hold good. Click Next.
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New Backup Policy - Save Order - L][E]E

The following shows what you have selected to save. The iterms will be saved in the order shown. You can
8 change the order of items that contain user data by clicking Move Up and Mave Down.

N Certain items are processed first and in a particular order, ifthey are included in the policy. This order is imposed
5o that, should you need to recover your system, your data is recovered in the correct order.

ltams to save:

Save [tem Type |
DOMIMNODZ : Domino

= Back | Mext = | Cancel

Figure 5-22 BRMS backup policy, save order
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10.The Save Activity window is shown in Figure 5-23 on page 211. Since
DOMINOQ2 is a minor server, everything is backed up to make recovery
easier. To do this, select Full save. Against Changes only, select Changes
since last save (incremental). Select Allow overrides... and then click
Next.
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New Backup Policy - Save Activity - Q@

1 Dovyouwantto do a full save ofthe items that you have selected or save changes only? You can override this

" Changes only

" Changes since last full save (cumulative)

* Changes since last save fincremental)

[v Allow overrides to save activity when policy is run or scheduled

Help

= Back | fext = | Cancel

Figure 5-23 BRMS backup policy, save activity

11.In the Where to Save window shown in Figure 5-24 on page 212, select Save
to media, and click Next.
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New Backup Policy - Where to Save - Q@]

Do youwant to save to media, to a TSM server, orto a savefile which can later he saved to media?

" Save to a TSM server.

[ Save to a savefile.

= Back | Mest = | Cancel

Figure 5-24 BRMS backup policy, where to save

12.In the Select Devices window shown in Figure 5-25 on page 213, against
Media pool, select the pool used in this scenario (Vrt256k), and click Next.
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New Backup Policy - Select Devices - L][E]ﬁ

Selectthe devices to use. These devices are used sequentially in the order added.

Media pool: |Aa

-
Wittatcls -
Available deywrt2 40k Selected devices:
Lantap Wrt2 Ak
Tap11 Witk %
Wrt3zka
dy a3

WriGdka —
Wial b

= Back | et = | Cancel

Figure 5-25 BRMS backup policy, select devices

13.Selecting media pool Vrt256k automatically displays the tape drives that can
handle pool Vrt256k, as shown in Figure 5-26 on page 214. Select the virtual
tape drive (Tapvrt02) and click Add.

Note: All virtual tape drives can handle all virtual densities.
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New Backup Policy - Select Devices -

B=X

Media pool: w256k i

Awailable devices:

Selectthe devices to use. These devices are used sequentially in the order added.

Selected devices:

Herbst Add --=
Tapyrtod

Tapyrti2

Tapwyrtos

ey

= Back | Mext = |

Cancel

Figure 5-26 BRMS backup policy, select devices for Vrt256k media pool
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This adds tape device TAPVRTO02, as shown in Figure 5-27 on page 215.

Click Next.
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New Backup Policy - Select Devices -

= X

Select the devices to use. These devices are used sequentially in the arder added.

Media poal: w256k i

Avyailahle devices:

Herhst Tapwrt02
Tapyrt

Tapvrt03 Remove =--
rtdew

Selected devices:

= Back | [Next = | Cancel

Figure 5-27 BRMS backup policy, select devices - selected

14.Virtual media should always be secured to physical media. In the Duplicate

Media window shown in Figure 5-28 on page 216, select Yes, mark the
media for duplication, and click Next.
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New Backup Policy - Duplicate Media - Q@]

== Doyouwantto mark the used media for later duplication to different media? Duplicating media can be useful
I8 when staring an extra copy of critical data offsite for disaster recovery while still keeping a copy onsite for
canvenience.

" Mo, do not mark the media for duplication,

= Back | Mext = | Cancel

Figure 5-28 BRMS backup policy, duplicate media

15.Since BRMS maintenance will not be run every time a backup of this Domino
server is done, in the Run Maintenance window shown in Figure 5-29 on
page 217, select No, do not run maintenance after save, and click Next.
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New Backup Policy - Run Maintenance - Q@

Do wouweant to run maintenance after performing the save?
Maintenance should be run daily. This option allows you to automatically perform routine maintenance

options. Changing these options will change the maintenance options used for every backup policy.

" ‘Yes, run maintenance after save

Maintenance Options...

b3

<Back | Medt» |

operations after every completion of this policy. Click Maintenance Options to wiewe or change the maintenance

Cancel

Figure 5-29 BRMS backup policy, run maintenance

16.To add virtual volumes to BRMS, in the Add Media window displayed in

Figure 5-30 on page 218, click Add Media.
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New Backup Policy - Add Media - M=) X

You can add media into a media pool that ERMS uses when saving data, Once you have added your media,
N BRMS will draw the media it needs for the operations you are performing fram this pool.

You anly have to add this media once. [fyou would like to add media now, click the Add Media... button.

= Back Mext = Cancel

Figure 5-30 BRMS backup policy, add media

17.1n the welcome page that appears, click Next.

18.To specify where the virtual volumes are, scroll down against Image catalog in
the Select Image Catalog window shown in Figure 5-31 on page 219, and
select the corresponding value (Dominovrt). Click Next.
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i@ Add Media - Select the Image Catalog -

Selectthe image catalog from which you want to select the volumes to add.

Imane catalog: Catalogll =

Catalog0
Catalogn3

Herbst
Mervcat
Taratapvrt
rtclo

Catalog02 |

Daminayrt %

Y

e

= Back | Mext = |

Figure 5-31 BRMS backup policy, select image catalog to pick volumes from

19.1n this scenario, only three volumes are added. To use all of them, select them

one after the other or check Select all, and click Next, as shown in

Figure 5-32 on page 220.
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ey [ R (e X

Select the volumes that you want to add to ERMS.
Image Catalog: Dominowrt

A [ Selset il %

Selectwolumes 10 add:

Wolume Mame
¥ Domoot
¥ Dom0oz
¥ Dom00oz

= Back | Mext = | Cancel

Figure 5-32 BRMS backup policy, select volumes

20.The normal start in BRMS is to create locations first. With the Navigator, you
do not have to, since it can be done on the fly. Click New Location in the
Select Media Storage Location window shown in Figure 5-33 on page 221,
select a location, and then click Next.
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12 Add Media - Select Media Storage Location -

Storage locations define any place where your media is stored. Selectthe location
where you want to add this media. Click Mew Location to create a new storage
S location.

Location;  |Home location = Mew Location [
Help

= Back | Mext = | Cancel

Figure 5-33 BRMS backup policy, create media storage location

21.In the New Storage Location window shown in Figure 5-34 on page 222, input
the following parameters, and click OK:

— Input a value for Location name (in this scenario, it was dominovrt).

— Input a value for Description.

Note: Do not allow volumes to expire.
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New Storage Location -
Lacation name: daminavrt

Description: |L|:|cati|:|n for Domino saves
Address (up to 4 lines):

Holds all vitual tapes used for Domino backups|

Contact name: |

Telephone number. | ]

E-mail address: | A W |
Retrieval time: o hours

[ Allow wolurmes to expire at this location [%
Advanced.ﬁ

Ok J Cancel ‘ Help |'?‘

Figure 5-34 BRMS backup policy, new storage location

22.Location Dominovrt is created. However, another location is needed to house
the volumes so that they can expire after being duplicated. Click New

Location in the Select Media Storage Location window shown in Figure 5-35
on page 223, and then click Next.
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2 Add Media - Select Media Storage Location -

Storage locations define any place where your media is stared. Selectthe location
where you want to add this media. Click Mew Laocation to create a new storage
Y location.

Location:  |Dominovit = |

Help

= Back et = cancel

Figure 5-35 BRMS backup policy, create next location

23.In the New Storage Location window shown in Figure 5-36 on page 224, input

the location name as copy_ok. Input values as was done for location

dominovrt (step 21 on page 221). The only exception is that in this window,

you must select Allow volumes to expire at this location. Click OK.
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224

New Storage Location -
Location narme; copy_oH

Diescriptian: |anatinn for copied wirtual volumes

Address (Upta Slinesy Duplicated volumes await expire.

Contact name: |

Telephone number. |

E-mail address: |

Retrieval time: 0.0 hours

I allow volurmes to expire at this location

Atdvanced..

[o]34 ‘ Cancel ‘ Help |7‘

Figure 5-36 BRMS backup policy, next location

24.The locations are created. To select the location into which the added
volumes will be placed, in the Select Media Storage Location window shown
in Figure 5-37 on page 225, scroll down against Location and select the
relevant one (Dominovrt) and click Next.
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{3 Add Media - Select Media Storage Location - E

Storage locations define any place where your media is stored. Selectthe location
where you want to add this media. Click New Location to create a new storage
S location.

Location:  |Copy_ok = Mew Location
Copy_ok -

Cominovrt Help

i A

Horme location

i

5

EELEEIE

=R hd

= Back | et = | Cancel

Figure 5-37 BRMS backup policy, select media storage location

25.BRMS can initialize the volumes, if required. In this scenario, since this is
already done, click Next in the Initialize Volumes window shown in
Figure 5-38 on page 226.
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2 Add Media - Initialize Volumes - E

Selectthe volumes to initialize. Ifvou select Ignare Active Files, vou will destroy any
active data an the volume.
d volumes to initialize:

yolumes Initialize Ignore Active Files
Doma i

Dominz u I~

Domon3 I ~

Wihat device do you want to initialize your media on?
Media pool; Wri2aEk

Device; Tapvrtlz hd
Media action when done:  Unload A

= Back | flet = | Cancel

Figure 5-38 BRMS backup policy, initialize volumes

26.In the Add Media Summary window shown in Figure 5-39 on page 227, click
Finish.
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5 Add Media - Summary -

Click Finish to%add media with the fallowing attributes:

Media pool; Wrt256kK

Device: Tapvrto2

Lacatian: Daminowrt

Image Catalog: Darminowrt
Yolumes:

Vaolumes Initialize lgnore Active Files
 Dom0ot T I

Domaoz o N

Diom003 I ]

Media actionwhen done: Unload

= Back | Finish | Cancel

Figure 5-39 BRMS backup policy, add media summary

27.In the Add Media window shown in Figure 5-40 on page 228, click Next.
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New Backup Policy - Add Media - MEX

You can add media into a media pool that BRMS uses when saving data. Once you have added your media,
N BRMS will draw the media it needs for the operations you are performing from this poal.

You anly have to add this media ance. Ifyou would like to add media now, click the Add Media... buttan.

= Back Hext = Cancel

Figure 5-40 BRMS backup policy, add media done

28.1n the New Backup Policy Summary window shown in Figure 5-41 on
page 229, click Finish.
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New Backup Policy - Summary - Q@E

Click Finigh to create a policy with the following attributes:

Falicy name: Dominoyrt
f Policytype:  Backup

Description: Backup Domina

Settings:
Marme Walue
Where to save Media
Deawices Tapvrtd2
Retain full save g
Retain changes anly save a
Mark media for duplication Yes
Save activity Full save
What to save Zustomized
Run maintenance Mo

Once the policy is created, you can schedule when you want it to run. Ifyou click Cancel, all of yvour choices up to

this pointwill be lost.
= Back | Finish | Cancel

Figure 5-41 BRMS backup policy, summary

29.In the window shown in Figure 5-42 on page 230, click Done.
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New Backup Policy - Policy ...

The policy has heen created. You can schedule this palicy
to run at a later time or you can run it now. YWhen wauld
wau like this palicy ta run®?

Schedule | [ane |

Figure 5-42 BRMS backup policy, run now or later

30.The base portion of the backup policy is created. Press F5. This concludes
the process of creating a backup policy.

5.3 Creating a move policy

After the base backup policy is created, create a move policy to attach to it.
Otherwise, you have to manually move the volumes.
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5.3.1 Creating a move policy for virtual volumes

To create move policy for virtual volumes, perform the following tasks:

1. Expand Backup, Recovery and Media Services, right-click Move Policies,
and select New Policy, as shown in Figure 5-43.

D iSeries Navigator Q@
File Edit WView Help
x 3 minutes old

| Environment: My Connections

+ Integrated Server Administration ~
+ Security 5 ]
+- @ Users and Groups
+ % Databases
+.52 File Systems
+-@ Application Development
+ AFF Manager
=B, Backup, Recovery and Media Services
[# Archive Folicies
Backup Policies
[ move Policies

+- B Media Explore
Open
[STRETENNN  Crecte Shortcut

B Add a connection Customize this View » Configure Application Administ B Configure connection security :
@ Install additional Compa Policy... View disk status i Change your server password

Run All Move Policies... Q Run @ command I“‘ View system status

Verify Moves... nstall additional components  * ? Help for related tasks

nstall plug-ins

Manage Locations...
Manage Containers...
View Move Policies Report...

Creates a new move policy.

Figure 5-43 Domino with BRMS, move policy, new policy

2. After the Welcome window, the Move Policy Name window shown in
Figure 5-44 on page 232 is displayed; input the following parameters:

— Input value for Move policy name (in this scenario, it is dominodup).
— Input value in the Description field.
Then click Next.
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4 New Move Policy - Move Policy Name - L][E]E

What name and description do you want to give this move policy?

Mame: dominodup

Description: {hove policy for Domino virtual backups

= Back | [Mext = | Cancel

Figure 5-44 BRMS virtual move policy, name

3. In the Storage Locations window shown in Figure 5-45 on page 2383, select
the location into which the volume will go into after being duplicated. In this
scenario, it is Copy_ok. Click Add Before or Add After, and then click Next.
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4 New Move Policy - Storage Locations - Q@]ﬁ

Storage locations define any place where your media is stored. The following lists the locations that
are currently defined. Selectthe locations you want to use in the order you want to move your media.
Click Create Mew Location ifvou want to define a new storage [ocation,

Available ocations: Selected locations:
Lacation Cescription Add Before --= | Selected Lacations
Cont ~
Cani J Add Atter --= |

pied e

Copiedloc  gui created locatian |
Copy_ok  Location for copied virtual volu
Cowlac

Ctest

Fiae -

4 it f
|

Create Mew Location

= Back | [ext = | Cancel

Figure 5-45 BRMS virtual move policy, add in location order

4. Since there is only one step in the move policy in this scenario, there is no
need for any other action. Click Next in the window, as shown in Figure 5-46

on page 234.
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¥ New Move Policy - Storage Locations - [:}[ﬁ]

Storage locations define any place where your media is stored. The following lists the locations that
are currently defined. Selectthe locations you want to use in the order you swant t0 move your media.
Click Create Mew Location ifyou want to define 3 new starage lacation.
Available locations: Selected locations:

Location Description Add Before --= | Selected Locations

Cont Copy_alk

Copied

Copiedloc  gui created location FEE <— |

Copy_aok  Laocation far capied vitual valu

Cowloc

Ctest

Mauwa -

J | 3

Create Mew Location |
= Back | et = Cancel

Figure 5-46 BRMS virtual move policy, location order defined

The number of days the volumes will spend at each location should be
specified. After the backups are taken, do not move them until they are
duplicated.

In this scenario, we let them stay in location Dominovrt. When duplicated,
they move to location Copy_ok, where they await their expiration date.

On that date, the BRMS maintenance job sets the expiration flag and the last
portion of movement takes place, that is, bringing them back as scratches into
location Dominovrt for reuse.

5. In the New Move Policy - Duration window shown in Figure 5-47 on page 235,
the Duration field should display the text Until media expiration date. Click
Next.
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4 New Move Policy - Duration - Q@E

Howe long daoyou weant the media to stay at each lacation?

Select durations:

Location | Duration {in Days) J |
- Copy ok fUntil media expiration date =l

= Back I Nei% | J Cancel |

Figure 5-47 BRMS virtual move policy, duration

6. If you want to verify movement, you can do so in the New Move Policy - Verify
Moves window shown in Figure 5-48 on page 236.

However, since this action is not required in this scenario, No was selected.
Click Next.
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¥ New Move Policy -Verify Moves - Q@ﬁ

Do ywou want to werify that the media has been physically moved hefore the online location of the media
is updated?

Help

= Back | [ent = | Cancel

Figure 5-48 BRMS virtual move policy, verify moves
7. Regardless of whether you made a “full” backup or a “changes only” backup,
the volumes should reflect the same.

Select both the Full and Changes only options against the corresponding
volume, and click Next, in the New Move Policy - Select Policies window
shown in Figure 5-49 on page 237.
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4 New Move Policy - Select Policies - Q@ﬁ

Which backup and archive policies do you want to associate with this mowve policy? The media used for
the selected policies will be moved according to this move policy, You can select if the mowe policy will
he used for Full saves, Changes only saves, or hath.

Mew move policy: dominodup
Backup and archive policies:
I1se Mews Mowe Policy Zurrent Move Policy

MHame Type Full | Changes COnly | Full Changes Only

Dot Eackup policy ] I ﬂ
Darmincyrt Backup policy I ™ [
Dominowrt Backup policy v v

Darmparall Backup policy I ™ [% -
4 | B

Froperties | Help

= Back | et = | ‘ Cancel ‘

Figure 5-49 BRMS virtual move policy, summary

8. In the Summary window shown in Figure 5-50 on page 238, click Finish.
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¥ New Move Policy - Summary - Q@

Click Finish to create a move palicy with the fallowing attributes:
Falicy narme: dominadup
Description: Move policy for Domino virtual backups

Locations: Location Duration
___Q_g_pqu_!-_c_m___.j Until media expiration date

erify moves; K]

Falicies to update: Dominowrt Details...

Once the policy is created, you can schedule when you want itto run.

= Back ‘ | Finizh | Cancel

Figure 5-50 BRMS virtual move policy, summary

9. Click Done in the Move Policy Created window shown in Figure 5-51.

& Dominodup Move Policy Created

The move policy rEheen created. Click Schedule to run this policy at a
latartirme. Click Done to not run the mowve palicy at this time.

Done

Figure 5-51 BRMS virtual move policy, created

The first move policy is now created. This policy is used for the virtual volumes.
Another move policy is required for the physical volumes that result from
duplicating. However, adjustments should be made to the new virtual move policy

first.

The move policy takes care of volumes that are expired. Therefore, a minor
adjustment is required in the policy, as described in the next section.
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5.3.2 Adjusting the virtual move policy

Perform the following tasks to adjust the newly created virtual move policy:

1. Right-click the new move policy (in this scenario, Dominodup), and select
Properties, as shown in Figure 5-52.

@iSeries Navigator A= ﬁ
File Edit WView Help
DO e X @E 13 minutes old
| Environment: My Connections | Move Policies
+ Integrated Server Administration || | Policy Description |~
+- gy Security [ Cowmov
+-@® Users and Groups
+- iy Databases default for home location
+.53 File Systems ptf test
+-@ Application Development
5 AFP Manager Mrve nnlime for Dinming virtual backups

B, Backup, Recovery and Media Services

Run MNows
Archive Policies Schedule...
Backup Policies i
[ Move Policies [ Fred Mew Based on...  [®
+ Media — @"Fredﬂl Delete... e policy 1
) View Report... —
PdBackup, Recovery an - ﬁ
B Add a connection f sack up the syster SRILEILED reports
@ mstall additional compenents v Backup tasks &, pérform maintenance and clea
¥ [y Archive tasks & view save history
Save all save files & Display BRMS log
B view or edit global policy prop Manage devices
&l Add media for saves @ Manage disk pools
& view volumes report » [ mMovement tasks eal
N S " (L) B s L

Displays the properties of the selected items.
Figure 5-52 BRMS move policy for virtual volumes, change

2. In the window shown in Figure 5-53 on page 240, click the Locations tab.
The field Location to move when complete probably states Home location.
This means that the volumes go back to where they came from. In this
scenario, we want them to go back to the location Dominovrt in all cases.

Use Browse... to select the location you want as the end station when the
virtual volumes’ retention period is up (in this scenario, it is Dominovrt). Click
OK, as shown in Figure 5-53 on page 240.
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240

& Dominodup Properties -

=

X|

General |
Move media to following locations:

Location | Duration

Add...

Copy_ok Until media expiration date

~ Horme location:

Rermawve
Edit Durat
tave L

Mowe Do

Location to move to when complete; |Hume location 'I

Browse. .

=

|
¥ Browse Loc... .3
Select an item:
Dimetst? |

Dogloc fr
Dominoyrt
Diaunc _I

b
Fweles b4

.

Cancel

=]
QK I Cancel ‘ Help “j

Figure 5-63 BRMS move policy for virtual volumes, Properties - Locations tab

Figure 5-54 shows that the move policy has changed accordingly. Click OK.

4 Dominodup Properties -

=] %

General Lucatiunsl
Mowve media to following locations:

Location | Duration

Copy_ok  Lntil media expiration date

s

Horme location:

Remmaove
Edit Duratian
mowe L

Mowe Down

a1

dd

Location to move to when complate: [Dominovrt

=l

: Browse.

ok

Cancel |

Help |‘?|

Figure 5-564 BRMS move policy for virtual volumes, changed

This concludes the actions you need to perform regarding the move policy for

virtual volumes.
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5.3.3 Creating a move policy for physical volumes

A move policy is also required for physical volumes. This policy defines where the

physical volumes will go after they are duplicated.

You can create a move policy by bringing up the new move policy for virtual
volumes and proceeding as described earlier, with the one exception that you

point to a meaningful location.

Alternatively, you can follow our example. In this scenario, we used the move
policy OFFSITE automatically created by BRMS. It has only two steps:

1. Bring the volumes to location VAULT, as shown in Figure 5-55.

2. Bring them back when the retention period is up.

[&" Offsite Properties - =] %

|

General g
Maove media to following locations:
Location i
|Durlatmn . _ __[ Add. B
Wault LIntil media expiration date

Rermove

dit Duration

i

[% Mowe Lip

ove Down

Home location:

il

Location to move to when cormplete: |Home location = Browse. .

|_ Ok | Cancel | Help |'?|

Figure 5-55 BRMS standard move policy OFFSITE

As of now, the following are available:
An image catalog.
The image catalog contains virtual tape volumes.

The image catalog is loaded to a virtual tape drive.
One of the tape volumes is mounted.

YyVyVYVYVY

Chapter 5. Saving Domino with BRMS and virtual tape

There are three initialized virtual tape volumes in the image catalog.

The other two volumes are loaded or are ready to be mounted.
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Now, there are two additions:
» A move policy for virtual volumes.
» Use the OFFSITE move policy for physical volumes.

The next task is to adjust the backup policy, which also includes marrying it to the
move policy.

5.4 Adjusting the backup policy
At this point, the backup policy is ready to run. However, it has to be tailored to
specific needs. Therefore, the backup policy should be adjusted, as follows:
1. Click Backup policies.

2. Select Backup, Recovery and Media Services, right-click Dominovrt and
select Properties, as shown in Figure 5-56.

@ iSeries Navigator E]@
File Edit View Help
el I G- B W ol 1 minutes old
| Environment: My Connections [ Backup Policies
+ AFP Manager || Policy Description sl
- [B, Backup, Recovery and Media Services ‘{=EDominovrt Backup Domino
[B, Archive Policies {3 Domparall - -
Backup Policies (43 Dormwrt - of all Lotus servers
[ Move Policies [z Drbifsprl Schedule...
(@ ? ;
= ed|a | E;E:tESt Mew Based on...
e Tape Volumes L tpam ) )
Y View History...
Media Pools [z Fish Ty
R Folder Delete...
:Ei Force2 Save Save Files...
{gForcebku | View Report... .
I | @ Fryallsys [XPF/Profiles/Configs il
v le] Properties [
\Backup, Recovery and Media Servic
B Add a connection B Back up the system @ Print reports |
nstall additional components ackup tasks erform maintenance and clea
@ Install additional component » B packup task &, perf int dc
¥ [ Archive tasks B view save history
Save all save files & Display BRMS log
&; view or edit global policy prop: Manage devices
Add media for saves @ Manage disk pools
View volumes report ¥ [B Movement tasks ™
&~ . - Fin [ R PR L
Displavs the properties of the selected items.

Figure 5-56 BRMS move policy change, select properties
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3. You should now verify a few items prior to running the backup. Click Before in
the Properties window shown in Figure 5-57.

© Dominovrt Properties - E”i
|

Description:  |Backup Dorning|
Lastchanged: 2008-12-1217:69:33

Backup activities

— [ | [ — |
Befare Ciuring After _|

|
Ok Cancel J Help 7

Figure 5-57 BRMS move policy change, Before/During/After Save

4. In the Before Save window shown in Figure 5-58 on page 244, click the
General tab, and make sure that no servers are taken down. Also, allow all
users to remain active. Click OK.
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(0 Dominovrt Properties - Before Save

General | Job Queues | Subsystems |

[ Sign off interactive users

minutes

Run serer command
Command to run:

| ol I

Davys to run:

[V Monday [V Fricay
[v Tuesday [v Saturday

v Wedrnesday |V Sunday

[+ Thursday

[~ Shut down hosted logical paritions
[ Bhut dowwn TCPAP servers %

[ Shut dowen Lotus semvers

| kK | Cancel | Help |‘?|

Figure 5-58 BRMS move policy change, Before Save - General tab

5. Click During in the Properties window shown in Figure 5-59 on page 245.
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@ Dominovrt Properties -
|

Description:  |Backup Dorninol
Last changed: 2008-12-12 17:59:33

Backup activities

— | — | — |
Before Diring After
[8]24 Cancel | Help ‘?‘

Figure 5-59 BRMS move policy change, select During

6. Inthe During Save window shown in Figure 5-60 on page 246, click the What
tab, make sure that no user defined file systems are unmounted, and then
click the Where tab.
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246

@ Dominovrt Properties - During Save

X

| where | Media Retention | Save File Retention | Activity |

ltermns o save:

| Iterns o Save or Action | Type | Track Object Detail

Omits | Disk Pool

hi% DOMINGOZ Domino All

Advanced... | Save While Active. .

[ Unmount user-defined file systerns
4

2|

Cancel |

o |

Help |‘?|

Figure 5-60 BRMS move policy change, During - What tab

7. Click Advanced in the window shown in Figure 5-61 on page 247.
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(& Dominovrt Properties - During Save

Wihat | | Wedia Retention | Save File Retention | Activity|

Where to save: |Media (serial)

Serial device selection

Media pool: |vr266k 2

™ Autornatically select devices

]

+ Use selected devices

Selected devices:

Tapwitl2

" Use available scratch media

& Append to available media

Add...
Remaove J

|
MoveUp_l
Wiave Do
Advanced...
Ok | Cancel | Help |‘?|

Figure 5-61 BRMS move policy change, during - what tab - advanced

8. Inthe Advanced Properties window shown in Figure 5-62 on page 248, select
Mark saved items for duplication, for both Full and Changes only. Select
Dominodup against Move Policy for both Full and Changes only. If you want
to prohibit other users from reading these volumes, select the corresponding

field. Click OK when done.
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@ Dominovrt Advanced Properties -...

Use device's optimum block size: ||fspeciﬂed by the devicej

Compress data; |If device suppons = |
Compact data: |Ifdevice suppnﬂsj
Full saves

[ Secure media
[+ Markwolumes for duplication

I+ Mark saved items for duplication

Storage location: Any location =

Minimum available volumes required {1-9993) Mo minimum _ﬂ

hdonwe palicy: Dominodup =
Dominodup, a
Changes-only saves Drhhastest [%—
[ Secure media Dsf
Fist
[+ Mark wolumes for duplication Frad
I+ Mark saved items for duplication Fred0t
Fryrmovpcy v
Storage location: Py TOC A0

Minimurm available volumes required (1-8399) Mo minimum = |

hfove policy: Enminudup i

| |
L Cancel Help |7|

Figure 5-62 BRMS move policy change, During - What - Advanced Properties

9. Leave the During Save panel Figure 5-61 on page 247 by clicking OK.
10.In the Properties window (shown in Figure 5-59 on page 245), click After.

11.Then, in the window shown in Figure 5-63 on page 249, deselect Start
integrated servers, scroll down Save media information and select
Objects, and click OK.
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(& Dominovrt Properties - After Save

General l Power Down | Job Gueues | Subsystems |
Run server cammand:

Semver command:
Days to run:

vV Manday v Friday

[+ Tuesday [+ Saturday
v Wednesday W Sunday
[+ Thursday

Media action when save ends: |Unload i
Sawe meadia infarmation: Libraries =

[ Btartintegrated servers N.une.
Libraries
Objects

[~ Start hosted logical partitio

[ Btant TCPIIP servers

[~ Start Lotus servers

[ Run maintenance Maintenance Options...

DK | Cancel | Help |7|

Figure 5-63 BRMS move policy change, After Save - General tab

12.Since there are no more changes, click OK in the Properties window shown in
Figure 5-64 on page 250.
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(2 Dominovrt Properties - i'\.”i

Description:  |Backup Damino|
Last changed: 2005-12-1217:59:33

Backup activities

Befare During After

o]+ ] CanceIJ Help 7

Figure 5-64 BRMS move policy change, Before-During-After Save window

The backup policy is now ready to go live.

5.5 Running the Domino backup

250

To execute the backup policy, perform the following tasks:

1. Right-click the Backup policy Dominovrt and select Run Now, as shown in
Figure 5-65 on page 251.
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@iSeries Navigator

BEX

File Edit View Help

i il S I ol

29 minutes old

Environment: My Connections

| Backup Policies

+-53 File Systems
+- @ Application Development
+ AFP Manager
=B, Backup, Recovery and Media Services
[y Archive Policies
Backup Policies
@: Move Policies
+ Media

My
@ Install additional components

Runs the policy now.

[‘\] Policy | Description

[ Doit
Domincvrt

yourself

Online backup of all Lotus servers

I}nminm.rrl —

Fun Mows

[f3Domvrt Schedule...

[{& Drbifsprl
[f@Drbtest
[HaBitpgm
[F@Fish

= Folder
Force2

View History..
Delete...

G L Properties
¥ & Backup tasks
» By Archive tasks
Save all save files
&, view or edit global policy prop:
Add media for saves
View volumes report
&, Restore iSeries data

MNew Based on... ‘

Save Save Files...
w | l< View Report...

% Lotus servers

5, Perform maintenance and clea
% View save history
B, pisplay BRMS log
s}, y
Manage devices
é? Manage disk pools
¥ [&F Movement tasks
b2 Help for related tasks

Figure 5-65 BRMS run Domino backup, Run Now selected

2. Since there are no backup overrides, click OK in the window shown in
Figure 5-66 on page 252.
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(& Run Backup Policy Dominovrt - Backup Overri...

Save activity for all save items in policy

+ iJse policy sefting Full

" Override policy setting:

Retention for save information
(+ Use policy settings

" Override policy settings:

- s

*

[ lgnore backup policy omits. This does not affect ormitted iterns in backup lists.

|_OK_| cancel | Hep |7

Figure 5-66 BRMS run Domino backup, overrides

3. Click OK in the window shown in Figure 5-67, and wait until the connection to
the central system is complete.

iSeries Navigator 2JEd

The action you requested reguires a connection to central system
Click OF. to start connecting [thiz could take zeveral minutes).

v Show thiz mezzage again %

Ok | Cancel

Figure 5-67 BRMS run Domino backup

4. In the window shown in Figure 5-68 on page 253, select Save task output...,
and then click OK.
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@ Save Output (joblog) for BRMS Task -

The task autput {joblog) is saved when a task fails. For some tasks, you may want to
alzo save the output even when the task completes successiully.

v Save task output when the BEMS task completes successfully

Mote, the walue abowe will be persisted and used for future ERMS task operations.

[ Do not show this dialog again.

’—OK —_l Cancel J

Figure 5-68 BRMS run Domino backup, save joblog

5. The save job is started in the window shown in Figure 5-69. Click OK.

@ iSeries Navigator

Task Fun Dominovit' backup policy' has heen started. Look in Task Activity uncder
Management Central to view status and work with this task.

[v¥ Show this message again

Figure 5-69 BRMS run Domino backup, job started

6. Figure 5-70 shows that the job is completed.

(=d 'Run 'Dominovrt’ backup policy (2)' Status E]@

File Help

Status |
-! Completed

Figure 5-70 BRMS run Domino backup, job completed
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7. Figure 5-71 shows the volumes after the backup is complete. It shows that it
used 60% of one volume.

& List Volumes - Dominovrt -
File Edit View Help
) [

| | Percent Used | Max... | File Name | Description

60,4 1000 dom001 Virtual tape for Do

Index | Volume Name | Status | Type | Density
1000 dom002 Virtual tape for Do

Loaded Standard labeled *VRT256K

[2el 1 pomoo1
2 DOMO0Z Loaded Standard labeled *VRT256K 0,1
23 DOMOO3 Loaded Standard labeled *VRT256K 0,1 1000 dom0o3 Virtual tape for Do
<]
1- 3 of 3 objects

Figure 5-71 BRMS run Domino backup, list volumes after job is complete

5.5.1 Checking the results
To check the results, perform the following tasks:
1. Click the Task Output icon; see Figure 5-72. The listings from the job are

shown.

[ed 'Run ‘Dominovrt’ backup pelicy (2)’ Status [:]@

File Help
® =

St_atus Task Quiput

Target Systerns a... | Status
Completed

Figure 5-72 BRMS run Domino backup, job completed

2. To check the joblog, select Qpjoblog and double-click, as shown in
Figure 5-73 on page 255.
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11004539/Qzrcsrvs/Quser Printer Qutput - E
File Edit View Help

Job: 004539/Quser/Qzrcsrvs
File Name | User-specified Data | User | Status | Output Queue | Outp
£1Qpjoblog QZRCSRVS Quser Ready to print Qezjoblog Qus

1-1 of 1 objects
Figure 5-73 BRMS run Domino backup, printer output

Figure 5-74 on page 256 shows an example of the joblog. Among other
things, it tells how many objects were saved.
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Viewer - QPJOBLOG/1/QZRCSRVS/004539/QUSER/ Q@E
File Edit View Search Notes Options Help

4 R

DHMLooY InIormacion U 14713/09 UG:sl:l%.90%/1d QIALALG (V=T =alML WLALALL
From User . . . « « « » » o 3 SE39715 [
From module . . . . . . . . &I QLACRALG
From procedure . . . . . . @ QLACRALG
Statement . . . . . . . . . I 229
To module . -« .« . o« « « « o I QLACRALG
To procedure . . . . . . . @ Q1ACRLG
Statement S 0 6o oo ok 229
Message . . 5 E Devices TAPVRETO02 will be used for control group DOk
type *BEU.
CPI&T705 Information ao 12/13/05 08:41:55.971328 QTRERR Q5Y3 OO0ER QSRGEN:
From user . s e e e e e s 3 QNOTES =
To module . .« & « « + . . . % QSRUFCB 3
To procedure . . . . . . . : qsr._lcse )evlick FP3gsrFileCbligsrIypel
Statement S o 83
Message . - 641 blccks processed for sequence 2, volume DOMOOIL,
device IAPVRIG¢.
Cause . . = 641 blocks were processed for file label SAV200512]

sequence 2 _cr wvolume DOMOO1 loaded on device TAPVRIOZ2. The maximum I
size is 262144. The tape file was opened at 12/13/05 08:41:34 and clc
12/13/05 08:41:55. The total time the file was open was 21 seconds. ]
device is a tape library the cartridge is *N and the rescurce is *N.

CPC370C Completion ao 12/13/05 08:42:07.355840 {QSRSAV Q5¥5 * STMT Q1ACOSE
From USer . =« « = = =« o = « 2 QUWOTES
From module . . . . . . . . I QSRSREV
From procedure . . . . . . @ qs“SendFiﬂaIIfsMessages__Fi
Statement S === N
To module . . . . . . . . . 3 “1ECGSE"
To procedure . . . . . . . = Q1RCOS
Statement . . . . . 1228
Message = 50 cbjects saved.
Cause . . 50 cbjects were saved on volumes DOM0O01 sequence mt
at 1¢£13fﬂa ﬁ 41 2 The save operation ended on volume DOMOO1. I
UFDHST (*YES) was specified, the save/restore history was updated unle
otherwise indicated by the previcusly listed messages.
CPI&T705 Information ao 12/13/05 08:42:19.572160 QTRAERR Q5Y3 OO0ER QSRGEN:
From USEF . = =« = = == « = = QNOTES
To module . . . . - . - . . = QSRUFCB
To procedur® . . - - = « . & gsrCloseDevUick FP9gsrFileCbl4gsrTypel
Statement . . . . . . . . . 3 83

™

 [125% [sPvieifn
Figure 5-74 BRMS run Domino backup, joblog

3. After you read through the joblog, close it.

4. To check the BRMS log, go to the Management Central section of the i5
Navigator.

Right-click the backup and select BRMS Log, as shown in Figure 5-75 on
page 257. BRMS automatically fills in the parameters related to that job.
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(@ iSeries Navigator =
File Edit View Help

oy xXg @Ee |Last changed: 2005-12-
Central System: | Task Activity: Backup, Recovery and Media Services
=-(E} Management Central | | Task | Status
- T Task Activity [ Run ‘Dominovrt backup policy (7% Frmmintad
& commands — | |ERun 'Dominovrt’ backup policy
9 Packages and Products [E)Print Reports BRMS Log
@ Inventory @ Restore tems (22) View Histgr}r__%
(B Fixes @ Restore Ttems (21)
B% Collection Services @) Restore Items (20) Status
@ff Users and Groups [EIReclaim media (4)
(& Backup, Recovery and Media Services [EPrint Reports (2)
Logical Partitions @, Restore Items (19)
g System Values S Restore tems (18) Start fased On--_|
+ @ Scheduled Tasks M 1< | Delete...

vy Tasks - HManagement Central ta Properties

B Add a connection B: Change the central system = DISCOVEr SYSTEMS 1|
@ Install additional components (G Configure Management Cer * Work with monitors
4 Create new definitions 8 Create a system gra|

B Add an endpoint system

Displavs the BRMS loa
Figure 5-75 BRMS run Domino backup, selecting BRMS log

5. In the BRMS Log Include Entry type shown in Figure 5-76 on page 258,
select Backup.

Change the date to Current date only, and change the time, if needed. Click
OK.
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258

@ BRMS Log - Include 3

OBRMS Log - Include |

Entry types: All -
Minimum severity (0-39); [A1l -
) Archive
Message ID: Be
- Dates; ————|Maintena
Al dates Media
Migration
" Specific dates Restore
I oo |REetrieve v
e |
- Times:
= Alltimes
" Specific times

FProgram: ] -
Liser. Il A
Joh name: Il A
Job number: Il A

v Always show this first

Cancel Help |7l

Entry types: IBackup 'I
Minimum severity (0-593: | DEZ
Message [D: FII vI

- Dates: —

Al dates

(+ Specific dates
Fram: |den 13 december 2005
To:  |den 13 december 2005

(Times:
o Alltimes %

 Specific times

Pragrarm: Il -
User: Il A
Joh narme: Il A
Joh nurnber: Il A

v Always show this first

Ok I Cancel | Help |‘?|

Figure 5-76 BRMS run Domino backup, select entries from BRMS log

Figure 5-77 on page 259 displays the results.
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BRMS Log -
File Edit View Help

B 4
Entry types: Backup Date Sent: 2005-12-13 - 2005-12-13
Message 1D | Sev... | Entry T... | Message Date Sent | Time S... | User | Job Name |
Brm1380 10 Backup Begin processing for control gr... 2005-12-13  08:41:14 Se39715  Qarcsrvs
(& Brm1669 10 Backup Devices TAPVRTOZ will be use... 2005-12-13  08:41:14 Se39715  Qzrcsrvs
@ Brm1413 0 Backup Starting save of list *SAVBRM ... 2005-12-13 08:41:23  Qnotes Qzresrvs
(& Brm1414 0 Backup Save of list *SAVBRM complete. 2005-12-13  08:42:09  Qnotes Qzresrvs
@ Brm1413 0 Backup Starting save of list *SAVBRM ... 2005-12-13 08:42:15 Qnotes Qzresrvs
(& Brm1414 0 Backup Save of list *SAVBRM complete.  2005-12-13  08:42:22 (notes Qzresrvs
@ Brm1413 0 Backup Starting save of list *SAVBRM ... 2005-12-13 08:42:27 Qnotes Qzresrvs
(& Brm1414 0 Backup Save of list *SAVBRM complete.  2005-12-13  08:42:52 Qnotes Qzresrvs
@ Brm1413 0 Backup Starting save of list *SAVBRM ... 2005-12-13  08:42:53  Qnotes Qzresrvs
(& Brm1414 0 Backup Save of list *SAVBRM complete.  2005-12-13  08:43:02 Qnotes Qzresrvs
(2 Brm1647 10 Backup Starting save of media inform...  2005-12-13  08:43:03 Se39715  Qzrcsrvs
Cpc3701 20 Backup 15 objects saved from library ... 2005-12-13  08:43:30 Se39715  Qzrcsrvs
& Brm1587 10 Backup Save of BRM media informatio... 2005-12-13  08:43:31 Se39715  Qzrcsrvs
Brm1049 0 Backup Control group DOMINOVRT typ... 2005-12-13 08:43:33 Se39715  Qzrcsrvs
< |

90 - 103 of 103 objects

Figure 5-77 BRMS run Domino backup, BRMS log

6. To check the backup history, go to the Management Central section of i5

Navigator.

Right-click the backup and select View History, as shown in Figure 5-78 on

page 260.
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@ iSeries Na\n'gatbr M@Fﬂ

File Edit WView Help

QW | X2 @E e |Last changed: 2005-12-13 09:43
Central System: |Task Activity: Backup, Recovery and Media Services
= @ Management Central i |Task | Status | [Am
=T Task Activity _ | | fRun "Dominovrt backup poiicy (37 Camnintad |
£ Commands | | run ‘Dominovrt' backup policy j
9 Packages and Products [&] Print Reports BRMS Log
@ Inventory @ Restore tems (22) i Views History...
(®) Fixes . Restore tems (21) P-
BR Collection Services &} Restore Ttems (20) Status
@ Users and Groups [E rReclaim media (4) o
&, Backup, Recovery and Media Services [@ Print Reports (2)
Logical Partitions @} Restore Items (19)
8 System values e e -
+ @ Scheduled Tasks [i] [il u | Delete...
My Tasks - HManagement Central tasks Properties
B 4dd a connection B: Change the central system 8l DisCOVer SySTEms 11 your me |
@ nstall additional components G Configure Management Cer * .Work\ jith monitors

W Create a system group

¥ [ Create new definitions
;! Add an endpoint system

Displays saved items contained in the save history. A

Figure 5-78 BRMS run Domino backup, View History selected

7. Figure 5-79 on page 261 shows that the values in backup policy are already
filled in. Click OK.
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& Save History - Include -

=Jokd

Palicy: Dominowrt = Browse..,
Media pool: Il hd Browse. ..
Save dates: All hd
I~ | —
Yolurme: Il -
Completion status: |Al x|
Disk pool number: Al -
Disk pool narme: Il < Browse..,
Expiration dates: All bl

Type of save:
System:

Saved items

All ~

|Local system

ﬂ Browse

Tupe: |All

Marme: Al

Ok | cancel | Help “?|

Figure 5-79 BRMS run Domino backup, select entries from BRMS history log
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BRMS presents the backup history for the job where you can see, for
example, the number of objects that were saved; see Figure 5-80.

k% Save History - "
File Edit View Help by

Policy: Dominovrt  System: Appn.kitkat

Saved Item Type Date Time Save Type Volume | Expiration D... | Objects Saved
(Al directory data 2005-12-13  08:41:24  Full Domoo1 2005-12-18 50

DAl directory data 2005-12-13  08:42:27  Full Domaoo1 2005-12-18 48

(1 Qusrbrm Library 2005-12-13  08:43:05 Media Inform... Dom001 2005-12-18 15

1 -3 of 3 ohiect

Figure 5-80 BRMS run Domino backup, BRMS history log

This concludes the processes involved in running a Domino backup.

5.6 Restoring a mail file

In this scenario, we restore a mail file named mail6.ntf. Follow these steps to

duplicate the tasks:
1. In Backup, Recovery and Media Services Tasks, click the Restore iSeries
data icon, as shown in Figure 5-81 on page 263.
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@& iSeries Navigator g@ﬁ

File Edit View Help
i | By Pt 24 minutes old
| Environment: My Connections | Backup Policies
+-o% File Systems [ || Policy Description ]
+-@ Application Development [#@ Bluvrt Backs up all user data
+-[# AFP Manager [fa ctisbs =NONE =]
=12, Backup, Recovery and Media Services [ Daily *NONE
[#y Archive Policies [faDpmetst =NONE
Backup Folicies [{= Doit yourself
@f Mave Policies [ Domincvrt Online backup of all Lotus servers
4 Media [5 Dominovrt Backup Domino
[#= Domparall DOMINOO2
‘I [{5 Dormvrt Online backup of all Lotus servers
= E=orbifsprl =NONE 1
| {5 Drbtest DOMINOO1 ‘ v|
hall B E i | { ¥
(2 up, Recovery and Media Services T
@ Install additienal components 4 Backup tasks %y Perform maintenance and clea
» By Archive tasks & view save history
Save all save files % Display BRMS log
B view or edit global policy prop 2 Manage devices
Add media for saves & Manage disk pools
View volumes report ¥ [&F movement tasks E
&, Restore iSeries data % e 2 Help for related tasks ;
13 - 23 of 108 objects Task 'Run 'Dominovrt’ backup policy (3)' starte{restores selected 0hjects.|

Figure 5-81 Restore Domino data with BRMS, restore icon

2. Read through the information screen that pops up as shown in Figure 5-82,
and click OK.

& Restore - M= X

On the following panel, w:uugn specify the criteria to help locate the specific iterm you
want to restore. Once you locate the itemn from the Save Histony window, right-click an the
itern and click Restore,

Cancel | Help |‘?|

Figure 5-82 Restore Domino data with BRMS, restore information

3. In the Include window shown in Figure 5-83 on page 264, fill in the values
pertaining to the policy to be restored and the corresponding dates.

As an alternative, you can click Browse to find the policy.
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& Save History - Include - Q@E & Browse Pol... ﬁ
Palicy: Parinowt =] Select an item:
Media pool: Il = Erowse. .. Dioit ﬂ
Save dates: All - Dominecrt [
[on 14 deceomber 2005 [on 14 decernber 2005 Darninovrt
valume: I - E?T,’?fra” [}‘s -
Completion status: [an =] lTl cancel ‘
Disk poal numhber. Al -
Disk pool narne: Il - Browse...
Expiration dates: All 4
Jien 14 decernber 20052 Jien 14 decernber 20055
Type of save: All = %
System: |Local system | Browse..
Saved items
Tupe: Al =l
MName: Al hd
Ok | Cancel | Help |‘?|

Figure 5-83 Restore Domino data with BRMS, Save History Include

4. In the Save History window shown in Figure 5-84 on page 265, right-click the
relevant joblog and select Open.

As an alternative, you can use the Open icon in the navigation bar.
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L& Save History - 4
File Edit View Help
= & & X &5 30 ¢
| Policy: Dominovrt  System: Appn.kitkat
Saved Item | Type | Date Time Save Type Volume Expiration ... | Obj
Eal directory data 2005-12-13  08:41:24  Full Dom001 2005-12-18 50
[ZDAll directory data 2005-12-13  08:42:27  Full Domool 2003-12-18 48
[Z3qusrbrm Library 2005-12-13 08:43:05 Media Inform... Dom001  2005-12-18 15
Eal directory data 2005-12-14  09:04:10  Full Dom001 2005-12-19 50
_LAll directory data nnnsan 44 00:05:13  Full Domo0l  2003-12-19 48
23 qQusrbrm Libr D\?en 4 09:06:00 Media Inform... Dom001  2005-12-19 15
Restore...
< | Media
Displays contents of this ite ~ Media Set |y,
Figure 5-84 Restore Domino data with BRMS, Save History - select
5. Right-click the relevant saved record item and select Open, as shown in
Figure 5-85.
G Save History -
File Edit WView Help
=& 0 XEE
|AII directory data
Saved Item | Type | Date | Time Save Type Volume Expiratio
—I/domino02/notes/data 0"““""' 2005-12-14  09:05:13  Full Dom001  2005-12-
pen
Restore...
Media
—4 Media Set
i Delete...

Displays contents of thisitem in @ pata

Figure 5-85 Restore Domino data with BRMS, Save History - open file for restore

6. This brings up all 48 objects that were saved in that portion of the save, as
shown in Figure 5-86 on page 266.

Right-click the save record presented and select Restore....
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L& Save History -

M= X]

File Edit View Help
& > 5] 4 minutes old
Directory: /domino02/notes/data
Saved Item | Type | Path | Date Time Save Ty... | Volume | Expiration Date | ||
ElstatrepS.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
Eldspa.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
ElpuhwehSD.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
Im_"llog.nsf File Directory '/demino02/notes/data’  2005-12-14  09:05:13 Full Dom001l  2005-12-19
Eteamrme.ntf File Directory '/demino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
[ resrce0.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001l  2005-12-19
[ statrep.nsf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
[ mailbox.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
[ mail.box File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
r:lpernames.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom0O01  2005-12-19
[E] iNotess.ntf File Directory '/domino02/notes/data"  2005-12-14  09:05:13 Full Dom0O01  2005-12-19
3 webadmin.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001l  2005-12-19
[ events4.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
Elpuhnames.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
A mail.ntf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
(2 events4.nsf File Directory '/domino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
Ednames.nsf File Directory '/demino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19
Nirectory 'Ydomino02/notes/data’  2005-12-14  09:05:13 Full Dom001 2005-12-19
[ mailgex.ntf Fi Restore... smina02/notes/data’  2005-12-14  09:05:13 Full Dom0O01  2005-12-19
A mailjrn.ntf Fi Media % smino02/notes/data’  2005-12-14  09:05:13 Full Dom001  2005-12-19 =
Media Set L
Restores the selected ite| .4,

Figure 5-86 Restore Domino data with BRMS, Save History - select object to restore
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Note: The number of Domino objects that are saved in each sub-save is
defined in Domino. In this example system, it is 50. Contact your Notes

administrator if this value does not suit your needs.

The parameter is found in the notes.ini file. If not specified, the default

value is 50.

7. Read through the Restore window shown in Figure 5-87 on page 267, and

click Next.
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& Restore - Welcome - M@E

% Welcome to the Restore Wizard. This wizard takes you through the steps needed to restore any saved
iSeries data. To use the restore aptions in this wizard, you must have the required authority to system
ohjects. Click Help for mare information on what authority is needed.

Click Cancel at any time to cancel the wizard.

| et = | | Cancel |

Figure 5-87 Restore Domino data with BRMS, Welcome panel

8. In the window shown in Figure 5-88 on page 268, select Yes, use same
name, and click Next.
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& Restore - Restore Using Same Name - Q@E

Do ywou want to restore the object using the same name?

" Mo, change to new name: |

K
= Back | Mext = | | Cancel |

Figure 5-88 Restore Domino data with BRMS, Restore - same name

9. In the window shown in Figure 5-89 on page 269, select Yes, restore to the
same location, and click Next.
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& Restore - Restore to Same Location - Q@E

Do wou want to restore the saved items to the same location from which they were saved?

ey

fdomino02inotes/data

" Mo, restare to & different location:

= Back | Mewt = | Cancel |

Figure 5-89 Restore Domino data with BRMS, Restore - same location

10.Before deciding on the tape device to use, ensure that the volumes containing
the backup to restore are loaded.

Select the relevant tape drive, and click Add Before or Add After, as shown
in Figure 5-90 on page 270.
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& Restore - Use Save History Device -

M= X

" Yes, automatically select a device
+ Mo, specify up to 4 devices:
Available devices

Herbst .
Tapwrit Ard Before --

= Back | Mext = |

Do you want a device to be automatically selected for the restore?

Tapyri02 | Add After—=
Tapwrtl3
ridey Remaove =--

Selected devices

| Cancel |

Figure 5-90 Restore Domino data with BRMS, Restore -

select tape device

11.The tape drive is selected. Click Next as shown in Figure 5-91 on page 271.
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& Restore - Use Save History Device -

M= X

+ Mo, specify up to 4 devices:
Available devices

Do you want a device to be automatically selected for the restore?

" es, autormatically select a device

Selected devices

Herbst
Tapuwrtdl
Tapviii3
ricew

< Back |

Tapvril2

Add After --=
Remaove =-—-

Mext = | | Cancel |

Figure 5-91 Restore Domino data with BRMS, Restore - tape device selected

12.In the Restore Summary window shown in Figure 5-92 on page 272, click
Advanced Options... and the selection panel shown in Figure 5-93 on

page 273 will open.
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& Restore - Summary - [-_]E]ﬁ

% Click Finish to restore the selected items now. Click Schedule to restore the items at a |ater time. Be
: sure to mount the valumes you need or make sure they are available befare running the restare.

lterns to restore: 1 Details...

Devices: Tapyrt02
Wolumes neaded: | vy lume
Domont

= Back Finish Cancel Schedule
| | | |

Figure 5-92 Restore Domino data with BRMS, Restore summary

13.This offers additional printing, selection, and tape actions. If you want to allow
differences, create parent directories, or change the end of tape option (the
default is rewind), click the radio button or pull-down menu as appropriate.

Then click Finish if you make changes. Otherwise, click Cancel.
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& Restore - Advanced Options

Device options

End oftape action: m
Allow object differences

[ Al

o

[ Authorization list

[ Owener

I Prirmary graup

Create parent directories

{* Do not create parent directories.

|

Ok |

(" Create parent directories with tt§ same owner as the existing parent.

(" Create parent directories with the specified owner:

T

Figure 5-93 Restore Domino data with BRMS, Restore summary - advanced

14.In the Restore Summary panel shown in Figure 5-94 on page 274, click

Finish.
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& Restore - Summary - Q@E

Click Finish to restare the selected iterns now. Click Schedule to restore the items at a later time. Be
sure to mount the volumes you need or make sure they are available hefore running the restare.

ltems to restore: 1 Details...

Devices: Taprt02
Volurmes headed: | yoigme
Domant

= Back | | Finish | Cancel | Schedule

Figure 5-94 Restore Domino data with BRMS, Restore summary - Finish

15.1f you want the joblog to be saved, select Save task output... and click OK,
as shown in Figure 5-95 on page 275.
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@ Save Qutput (joblog) for BRMS Task - -

The task autput (oblog) is saved when a task fails. For some tasks, vou may want to
also save the output even when the task completes successtully.

Mote, the walue above will be persisted and used for future ERMS task operations.

[ Do not show this dislog again.

o]2s | Cancel

Figure 5-95 Restore Domino data with BRMS, Restore - save joblog

16.Figure 5-96 shows that the Restore Items task is started. Click OK.

@ iSeries Navigator

Task Restaore tems' has bheen started. Look in Task Activity under Management
Central to view status and wark with this task.

[+ Show this message again

Figure 5-96 Restore Domino data with BRMS, Restore started

Figure 5-97 shows that the restore job is completed.

& 'Restore Items’ Status L]E]
File Help
@

Status: Started

Target Systems a... | Status |
- H Started

A

Figure 5-97 Restore Domino data with BRMS, Restore completed
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5.6.1 Checking the results

To check the results, perform the following tasks:
1. Open the joblog by clicking the Task Output icon, as shown in Figure 5-98.

@ 'Restore Items' Status =1

File Help

Target Systems a... | Status
= ! Completed

Figure 5-98 Restore Domino data with BRMS, restore - Task Output

2. Double-click the joblog shown in Figure 5-99, or select the joblog and click the

Open icon.

006719/Qzrcsrvs/Quser Printer Qutput - Q[g]&i
File Edit View Help

= 0l £ = 5 0 minutes old

1 6718/Quser/Qzrosrvs

Open

File Mame | User-specified Data | User | Status | Output Queue | Output Queue.

: 3:Qpjoblog QZRCSRVS Quser Ready to print Qezjoblog Qusrsys

o
Displays the contents of the selected printer output.
Figure 5-99 Restore Domino data with BRMS, Restore - open joblog

3. Figure 5-100 on page 277 shows the joblog. Scroll down until you find a
LNT0962 message stating Recovery of following Domino database
completed successfully: /domino02/notes/data/mail6.ntf.
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H Viewer - QPJOBLOG/1/QZRCSRVS/006719/QUSER/ =) Oed

File Edit Wiew Search MNotes Options Help
L [P
Statement . . . . . = [ [A
Message . . 5 & Actlvatlcn group QNNINBEU deleted. _
CPEC370E Completion [ula] 12714705 10 33:56.614440 QSRRST QS¥S3 * STMT Q1AT1
From user . . . - SE38715
From module . . . « =« « « o = QSERST
From procedure . . . . . . @ gsrSendFinallfsMessages_ Fi
Statement . . . . . . . . . I 112
To module .« & & & &« &« & & . = Q101
To procedure restorelFSAPI_ 19glaSaveRestore0S5400FR(
trlbuteLlstR"laqlaBrmsSgstemNameRlaqlaFeedBackR=c rd
Statement L]
Yessage S oo o E 1 cbjects restored.
Cause . . - 1 objects were restored £ 01 sequence numbe:
12/14/05 10 33 53. The restore operation e volume DOMOOD1.
CPEC370E Completion [ula] 12714705 10:34:08.989528 QSRRST * STMT Q1AT1
From user . . . . . . . . . @ SE39715
From module . .« .« &« =« « « . = QSERST
From procedure . . . . . . @ gsrSendFinallfsMessages_ Fi
Statement . . . . . . . . . 112
To module . . . . . . . . . : Q1201
To procedure . . "=3tcreIFSPEI _13glaSaveRestore05400FR
trlbuteLlstR"laqlaBrmsSgstemN_t=R1aqlaFeedB ckRecord
Statement . . . s - 659
Message = 4° cbj=cts restored.
Cause E? 5 o E 48 cbjects were restored from DOMOO1 segquence numbe
14{14{0 10:34:06 The restore operation ended on volume DOMOOL.
LNT0962 Information 30 12714705 10:34:12.635832 QNNINERU QDOMINOGS4  *S5TMT QNNINBE
From User . . . « « « =« = =« &= QNCTES
From module . . . . . . . . = QENINERUO
From procedure . . . . . . @ Send Message_ FPcN21iT1
Statement . . . . . . . . . I 690
To module . . . . . . . . . = QUNINBEE
To procedure . . . . . . . & CEX_FEF
Statement . . . . . . . . . 162
Message . . . . : Restore of Dominc database completed successfully.
Cause . . o E Recovery o ollowing Dominoc database completed
successf ull /fdomino02/notes/data/mailé.ntf
CEC0911 Completion 00 12714705 10:34:12.983248 QWVCCDLE QsYs 0132 QC25YS
From nser . - . - .. - . - -.= SE359715
To module . . . = = . = - = & QC25¥5
o —— - oz o
125% | SFLVIEV|N

Figure 5-100 Restore Domino data with BRMS, Restore - joblog

To understand the message better, refer to the following Web site:
http://www-03.ibm.com/servers/eserver/iseries/service/brms/domsingledb.htm]

Its opening page is shown in Figure 5-101 on page 278.
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Country/region [selact] Terms of use

Search

News

Product Information
Lotus Server Backups
» Initialize BRMS

» Online backup

- Saved itemn catalog

« Disaster recovery
planning

. Single databaze
recovery

» Recommendations

- How it works

- Performance tuning

- Copying control groups
- Control group EXITs

- Incremental backups

- Recover an incremental
backup

- High availability
strategy

Graphical User Interface
TSM Application Client

Native TCP/IP
Networking

Support
Education

Time Changes

Related links
. iSeries Storage
- Hierarchical Sto

Management [

Services & solutions

My account

Support & downloads

How to recover a single Lotus database

Use the RSTBRM command to recover a specific Lotus Server database. For example, to restore a
Domino database called 'catalog’ from the device TAPO1, you would simply enter the following
command:

RSTBRM DEV(TAPOLl) CBJ(!('/notes/datafcataleg.nsf'))

NOTE: You do not need to specify the media identifier on RSTERM because BRMS knows what media
contains the most current version of the data and will ask a system operator if the media is not current!
loaded in TAPOL.

After the recovery completes, review the job log to ensure that the recovery was successful. To display
the job log, enter the following command:

DSPJOBLOG

0On the display, press F10 and page up to see the details of any messages that were logged during
recovery processing.

NOTE: Multiple objects are associated with a notes database when it is backed up while online;
therefore, multiple messages will appear during recovery. For example, if vou had the databases =et to
groups of 5, yvou would see the following mes=ages:

1 objects restored.
5 objects restored.
Restore of Dominc

datsbase completed successfully.

NOTE: If this saved item was saved using an incremental backup, BRMS will restore the transactional
logs and the database all in this one command.

NOTE: By default, the Domino AFI to recover a database will delete any database with the same name
in the same location as the database being restored. To avoid any problems that could be caused by thig
deletion, restore the database to a different server or to a different subdirectory under the same server,
Then, after verifying that the restored database is correct, use the Domino interfaces to move the
recovered documents back to the original database or use the Domino interfaces to delete the original
database and replace it with the recovered database.

Figure 5-101 Restore Domino data with BRMS, Restore - recover single Lotus database

In the joblog you can also see two CPC370E messages. The first message
states 1 object restored and the second message states 48 objects
restored, although only one object is restored. This is because of the way the
data is laid out.

This is not what you will see for ordinary i5 data. These files are specially
adopted for Domino. Some are even hidden. You will not see them in the
inventory. You only notice that some sequence numbers are missing.

4. Close the joblog and other opened windows related to this task.

This concludes the restore of the mail file mail6.ntf.
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BRMS and virtual tape

In this chapter we describe how to use virtual tape within BRMS. We assume that
virtual tape is already set up as described in Chapter 3, “Implementing virtual
tape storage” on page 33.

The virtual tape devices, image catalog, and virtual volumes must be created
before implementing virtual tape with BRMS.

This chapter distinguishes between IBM @server iSeries Navigator and 5250
emulation, since the approach for BRMS is totally different and it may be
confusing when combining them. Here we cover only BRMS using 5250
emulation. BRMS and virtual tape using IBM @server iSeries Navigator is
covered separately in Chapter 7, “BRMS and virtual tape working from the
Navigator” on page 329.

The topics covered in this chapter include how to implement BRMS using 5250
emulation, how to set up virtual tape, installing and maintaining BRMS, and
setting up locations in BRMS for virtual tape.
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6.1 Implementing BRMS using 5250 emulation

Before you implement BRMS, set up the environment for virtual tape.

Note: In this chapter we describe only the basic steps for setting up virtual tape
as required for BRMS. For a complete explanation covering all the options for
setting up virtual tape, refer to Chapter 3, “Implementing virtual tape storage” on
page 33.

6.2 Setting up virtual tape

If you have already created the virtual tape devices, image catalog, and virtual
volumes, skip the following steps and proceed with the 6.3, “Installing BRMS” on
page 281.

Perform the following actions to set up a virtual tape:

1.

Create a virtual tape device or devices.
To create a virtual tape device, enter the following command:
CRTDEVTAP DEVD(TAPVRTO1) RSRCNAME (*VRT)

You can also create an additional tape device, which will be used later for
parallel backup:

CRTDEVTAP DEVD(TAPVRT02) RSRCNAME (*VRT)

. Vary on the tape device or devices.

After creating the devices, enter the following commands to vary them on:

VRYCFG CFGOBJ(TAPVRTO1) CFGTYPE(*DEV) STATUS (*ON)
VRYCFG CFGOBJ(TAPVRT02) CFGTYPE(*DEV) STATUS (*ON)

Create tape image catalog or catalogs.
To create the image catalog, enter the following command:
CRTIMGCLG IMGCLG(CATALOGO1) DIR('/MyCatalogDirectory0l') TYPE(*TAP)

To create an additional catalog for later use for parallel backup, enter the
following command:

CRTIMGCLG IMGCLG(CATALOGO2) DIR('/MyCatalogDirectory02') TYPE(*TAP)
Create virtual tape volumes.

In this chapter, *VRT256K density is used. This uses an optimum blocksize
compatible with 35xx devices and the newer type QIC devices. If you have an
older type physical device, use another density.
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Refer to Chapter 3, “Implementing virtual tape storage” on page 33, for more
information about densities and compatibility with physical tape devices.

a. Create a virtual tape volume with the following command:

ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(VRT001)
VOLNAM(VRTOO01) DENSITY (*VRT256K)

One virtual tape volume is created. For additional volumes, create them
one at a time. If you have multiple volumes to add, use the sample CL
program as described in Appendix B, “Sample command language” on
page 461.

b. Create virtual tape volumes in the second image catalog by entering the
following command:

ADDIMGCLGE IMGCLG(CATALOGO1) FROMFILE(*NEW) TOFILE(PAR0O1)
VOLNAM(PAROOL) DENSITY (*VRT256K)

Note: BRMS requires unique volumes even though it is allowed to use
the same volume names in different catalogs. Therefore, a different
volume name is used in the second catalog.

The volumes in BRMS should be unique in the entire BRMS network.

You can now create additional volumes for the second catalog.

6.3 Installing BRMS

In this case we assume that you have set up BRMS, as described in “Installing
BRMS” on page 28.

When BRMS is installed and PTFs applied, run the following command before
using BRMS:

INZBRM OPTION(*RUNPRDINZ)

If you try to use BRMS after installation without running this command, you will

receive the following message, as shown in Figure 6-1 on page 282 on the i5/0S
Main Menu:

BRMS product initialization required.
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MAIN i5/0S Main Menu
System: RCHAS08
Select one of the following:

User tasks

0ffice tasks

General system tasks

Files, libraries, and folders
Programming

Communications

Define or change the system
ProbTem handling

Display a menu

Information Assistant options
. iSeries Access tasks

— O WoONOOL B WN

—_ =

90. Sign off

Selection or command
===> |RKDEVBRM

F3=Exit  F4=Prompt F9=Retrieve F12=Cancel F13=Information Assistant
F23=Set initial menu
BRMS product initialization required.

Figure 6-1 INZBRM *RUNPRDINZ required after installation of BRMS

Figure 6-2 on page 283 shows the Additional Message Information screen, which
explains why this message was sent.
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Additional Message Information

Message ID . . . . . . : BRM40A2 Severity . . . . . . . 40
Message type . . . . . : Information

Date sent . . . . . . : 12/04/05 Time sent . . . . . . : 12:10:48
Message . . . . : BRMS product initialization required.

Cause . . . . . : The Backup, Recovery and Media Services (BRMS) program

product has not been successfully initialized. BRMS operations cannot be
performed until this initialization process has completed successfully.
Recovery . . . : Run the following command to complete BRMS product
initialization.
INZBRM OPTION(*RUNPRDINZ)
BRMS product initialization can be a long running process. Use the following command to
retrieve an estimate of the time needed to complete the
initialization process.
INZBRM OPTION(*ESTPRDINZ)
The estimated time will be returned in message BRM402B.
Bottom

Figure 6-2 Show BRMS message BRM40A2

INZBRM

Before you use the virtual devices, image catalog, and virtual volumes that have
been set up in BRMS, enter the following command:

INZBRM OPTION(*DEVICE)

This brings up the devices in BRMS. Four virtual media classes are also created
by BRMS with this command. This will be the case each time you run this
command. Therefore, if you create additional virtual tape devices, you should run
this command.

6.4 Setting up locations in BRMS for virtual tape

After virtual tape is set up and BRMS is installed, then set up BRMS for virtual
tape, as explained here.

A location in BRMS represents the place where the volumes and the tape
devices or libraries reside. And the first thing to consider is whether you want to
use the default locations within BRMS, rather than create your own locations.
The default locations that BRMS creates are VAULT and *"HOME.

In the case of physical devices and locations, these defaults may be acceptable
to use. This chapter discusses the use of VAULT to store physical volumes.
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For virtual tape, however, certain considerations should be kept in mind when
determining whether to create your own locations or use the defaults.

6.4.1 Location considerations in BRMS

Consider the following points when planning BRMS locations:

» Because you are using virtual volumes, it may be better to create a location to
reflect the virtual location for new volumes. You can use *HOME, but it may be
confusing when there are also physical volumes on this location.

» After backup, the data that is backed up is still on the system, since the virtual
volumes are actually images on the disks. The way you should proceed now
depends on your backup strategy:

— After backup, copy the virtual volumes to physical tape volumes using
DUPMEDBRM and remove the images after they are duplicated.

— After backup, copy the virtual volumes to physical tape volumes using
DUPMEDBRM and keep the images on the system for later use. This
option may be an alternative for keeping the volumes in the physical media
library for restore purposes.

— After backup, the images have to be transferred or copied to other systems
for restore or safety purposes.

In this chapter, we use location VIRTUAL for the virtual volumes. This will also be
the home location for virtual volumes. When the virtual volumes are used for
backup and are not duplicated, they will still be on location VIRTUAL. For
volumes that are used for backup and duplicated to physical media, use location
COPIED.
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Adding locations
To add locations in BRMS, do the following:

1. In the command line, enter the following command:

WRKLOCBRM

2. In the first line below Opt, type 1. Below Location, type VIRTUAL. The screen
will now appear as shown in Figure 6-3.

Work with Storage Locations RCHAS08

Position to . . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  3=Copy 4=Remove 5=Display 6=Work with media
7=Work with containers

Opt  Location Volumes Containers Text

1 VIRTUAL
*HOME 11 0 Entry created by BRM configuration
VAULT 5 0 Entry created by BRM configuration

Figure 6-3 Specify 1 to add location VIRTUAL in WRKLOCBRM

Press Enter and type your text on the Add storage Location screen. Notice
that we kept the default Allow volumes to expire as *NO, as shown in
Figure 6-4 on page 286.
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Add Storage Location
Type choices, press Enter.

Storage location . . . . . . . .. VIRTUAL Name
Address Tine 1 . . . . . . . . .. Image catalog on DASD
Address Tine 2 . . . . . . . ...

Address T1ine 3 . . . . . . . . ..

Address Tine 4 . . . . . . . . ..

Address Tine 5 . . . . . . . . ..

Contact name . . . . . . . . . ..

Contact telephone number. . . . . .

Retrieval time . . . . . . . . .. .0 Hours

Allow volumes to expire . . . . . . *NO *YES, *NO
Media slotting . . . . . . . . .. *NO *YES, *NO

=D Location for virtual volumes

Figure 6-4 Add storage location VIRTUAL

3. Press Enter to add the location and to go back to the WRKLOCBRM screen.

4. To add another location, type 1 again on the first line below Opt. Type COPIED
below Location. The screen will now appear as shown in Figure 6-5.

Work with Storage Locations RCHAS08
Position to . . . . . . Starting characters
Type options, press Enter.

1=Add  2=Change  3=Copy 4=Remove 5=Display 6=Work with media
7=Work with containers

Opt Location Volumes Containers Text
1 COPIED
*HOME 11 0 Entry created by BRM configuration
VAULT 5 0 Entry created by BRM configuration
VIRTUAL 0 0

Figure 6-5 Specify 1 to add location COPIED in WRKLOCBRM

Press Enter and type your text in the Add storage Location screen as shown
in Figure 6-6. Notice that Allow volumes to expire is changed to *YES.
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Add Storage Location
Type choices, press Enter.

Storage location . . . . . . . .. COPIED  Name

Address Tine 1 . . . . . . . . .. Virtual volumes on DASD
Address 1ine 2 . . . . . . . . ..

Address T1ine 3 . . . . . . . . ..

Address Tine 4 . . . . . . . . ..

Address Tine 5 . . . . . . . . ..

Contact name . . . . . . . . . ..

Contact telephone number. . . . . .

Retrieval time . . . . . . .. .. .0 Hours

Allow volumes to expire . . . . . . *YES *YES, *NO

Media slotting . . . . . . . . .. *NO *YES, *NO

Text . o v v 00 e e e e e e e Virtual volumes that have been duplicated

Figure 6-6 Add storage location VIRTUAL

The process of adding locations is now complete.

Note: Ensure that virtual volumes containing data and eligible for backup are
actually duplicated to physical media.

If they are not duplicated before they expire, the data will be lost when they are
reused.

6.4.2 Setting up virtual devices in BRMS

Devices in BRMS do not have to be set up manually, because INZBRM *DEVICE
creates the BRMS devices based on the devices in the native i5/0S. However,
the devices are created with defaults. Since virtual devices are being discussed,
you should change the parameters to suit your requirements.
To change the BRMS devices you want to use, do the following:
1. Type the following in the command line:

WRKDEVBRM

Then press Enter.

2. Type 2 in front of the device you want to change, as shown in Figure 6-7 on
page 288, and press Enter.
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Work with Devices RCHAS08
Position to . . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change 4=Remove 5=Display
8=Work with status

Opt Device Category Type/Model Text

LANTAP *TAP 6380/001 Entry created by BRM configuration
MERVVRT *VRTTAP  63B0/001 Entry created by BRM configuration
NEWVRTO1 *VRTTAP  63B0/001 Entry created by BRM configuration
NEWVRTO5 *VRTTAP  63B0/001 Entry created by BRM configuration
TAPVRTBB *VRTTAP  63B0/001 Entry created by BRM configuration
TAPVRTBB1 ~ *VRTTAP  63B0/001 Entry created by BRM configuration
TAPVRTBB2  *VRTTAP  63B0/001 Entry created by BRM configuration
2 TAPVRTO1 *VRTTAP  63B0/001 Entry created by BRM configuration
TAPVRTO02 *VRTTAP  63B0/001 Entry created by BRM configuration
TAPVRTO06 *VRTTAP  63B0/001 Entry created by BRM configuration

Figure 6-7 Work with devices in BRMS

3. Change the parameter Location, shown in Figure 6-8, from *HOME to
VIRTUAL. After a volume is processed in this virtual tape device, it will be in
location VIRTUAL.

Change Virtual Tape Device

Virtual device . . . . . . . . . : TAPVRTOl
Device type/model . . . . . . . . : 63B0/001

Type changes, press Enter.

Text . . . . .. ... ... ... Virtual tape drive TAPVRTO1
Location . . . . . . . . . . . .. VIRTUAL Name, F4 for list
Use optimum block size . . . . . . *YES *NO, *YES

Next volume message . . . . . . . . *NO *YES, *NO

Tape mount delay . . . . . . . .. *IMMED *IMMED, 1-999

Auto enroll media . . . . . . . . . *NO *SYSPCY, *NO, *YES
Shared device . . . . . . .. ... *NO *YES, *NO

Shared device wait . . . . . .. 30 Seconds

Figure 6-8 Change virtual tape device TAPVRTO1
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Note: Physical tape devices in BRMS are created by default with the Next
volume message parameter *YES. However, in the case of virtual tape
devices, the Next volume message parameter is set to *NO by default.

In the case of standalone physical devices, this parameter should be set to
*YES to give the operator the time to mount the next volume.

4. Change the parameter Location of the second virtual tape drive TAPVRTO02,
as well.

The setting up of BRMS devices is now complete.

6.4.3 Creating virtual media classes

To distinguish between densities or volumes, select or create a media class. For
virtual volumes, there are four different densities as described in Chapter 3,
“Implementing virtual tape storage” on page 33.

To work with media classes, use the following command:
WRKCLSBRM

This displays a screen similar to the one shown in Figure 6-9 on page 290.
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Work with Media Classes RCHAS08
Position to . . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  3=Copy 4=Remove 5=Display 6=Work with media

Opt  Class Density Capacity Text

QIC1000 *QIC1000  *DENSITY Entry created by BRM configuration

QIC120 *QIC120 *DENSITY Entry created by BRM configuration
QIC150 *QIC150 *DENSITY Entry created by BRM configuration
QIC2DC *QIC2DC *DENSITY Entry created by BRM configuration
QIC2GB *QIC2GB *DENSITY Entry created by BRM configuration
QIC4DC *QIC4DC *DENSITY Entry created by BRM configuration
QIC4GB *QICAGB *DENSITY Entry created by BRM configuration
QIC525 *QIC525 *DENSITY Entry created by BRM configuration
SAVSYS *QICA4DC *DENSITY Entry created by BRM configuration

VRT240K *YRT240K  *DENSITY Entry created by BRM configuration
VRT256K *YRT256K  *DENSITY Entry created by BRM configuration
More...

Figure 6-9 Work with media classes

Press PgDn for the other media classes, as shown in Figure 6-10 on page 291.
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Work with Media Classes RCHAS08
Position to . . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change 3=Copy 4=Remove 5=Display 6=Work with media

Opt Class Density Capacity Text
VRT32K *VRT32K 5 GB 32K density suites all real tape dri
VRT64K *VRT64K *DENSITY Entry created by BRM configuration

Bottom

Figure 6-10 Second page of work with media classes

You can create your own media class, for example, to create separate media
classes with the same density. In this chapter, however, we used the VRT256K
volume containing the properties shown in Figure 6-11.

Display Media Class

Media class . . . . . . . . . . . ¢ VRT256K
Density . . . . . . . . . . ... *YRT256K
Media capacity . . . . . . . . . :  *DENSITY
Mark for label print . . . . . .. *NONE
Label size . . . . ... ... .: 6LPI
Label output queue . . . . . . . :  *SYSPCY
Library . . . . . . . . . . . .
Shared media . . . . . . . . . . : *NO
Write once media . . . . . . . . : *NO
Text . . . . ... ... ... .1 Entry created by BRM configuration

Figure 6-11 Display media class
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To create a media class, follow these steps:

1. Inthe WRKCLSBRM screen, type 1. Below Class, specify the name you want
to use for your own media class, as shown in Figure 6-12. Then press Enter.

Work with Media Classes RCHASO08
Position to . . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  3=Copy 4=Remove 5=Display 6=Work with media

Opt Class Density Capacity Text
1 MYCLASS
QIC1000 *QIC1000  *DENSITY Entry created by BRM configuration
QIC120 *QIC120 *DENSITY Entry created by BRM configuration
QIC150 *QIC150 *DENSITY Entry created by BRM configuration
QIC2DC *QIC2DC *DENSITY Entry created by BRM configuration
QIC2GB *QIC2GB *DENSITY Entry created by BRM configuration
QIc4anc *QIC4DC *DENSITY Entry created by BRM configuration
QIC4GB *QIC4GB *DENSITY Entry created by BRM configuration
QIC525 *QIC525 *DENSITY Entry created by BRM configuration
SAVSYS *QIC4DC *DENSITY Entry created by BRM configuration

VRT240K *VRT240K  *DENSITY Entry created by BRM configuration
VRT256K *VRT256K  *DENSITY Entry created by BRM configuration

Figure 6-12 Create your own media class

2. In the following screen, specify a density (this example assumes that you
want a media class of *VRT240K). When you press Enter again, Figure 6-13
on page 293 is displayed.
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Add Media Class

Type choices, press Enter.

Media class . . . . . . . . . . .. MYCLASS Name

Density . . . . . . .. ... .. *VRT240K F4 for list

Media capacity . . . . . . . . .. *DENSITY *DENSITY, Number nnnnn.nn
Unit of measure . . . . . . . . . 1=kKB, 2=MB, 3=GB

Mark for Tabel print . . . . . .. *NONE *NONE, *MOVE, *WRITE

Label size . . . . . . . . . ... 1 1=6 LPI, 2=8 LPI, 3=9 LPI

Label output queue . . . . . . .. *SYSPCY Name, *SYSPCY, *PRTF
Library . . . . . . . . . . ... Name, *LIBL

Shared media . . . . . . . . . .. *YES *YES, *NO

Write once media . . . . . . . .. *NO *YES, *NO

=

More...
F3=Exit F4=Prompt F12=Cancel
Entry specified is not valid.

Figure 6-13 Shared media *YES seems to be an invalid option

The Help text shown in Figure 6-14 identifies the problem.

................................................................

Shared Media - Help

This media class cannot be shared by multiple systems.
This is the only valid value when the media class uses
a virtual density (*VRT32K *VRT64K *VRT240K *VRT256K).
Bottom
F2=Extended help  F10=Move to top Fll=Search Index
F12=Cancel F20=Enlarge F24=More keys

Figure 6-14 Help text at shared media parameter
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Note: Virtual media cannot be shared with other systems in a BRMS
network; however these virtual volumes will be visible on other systems.

BRMS does not distinguish between physical and virtual media classes at
creation time. We recommend the Shared media parameter in the media
class for virtual volumes is changed to *NO.

6.4.4 Creating move policies

A move policy in BRMS can be used to move volumes to a specific location.
Physical volumes should be moved physically to the location according to the
move policy. Virtual volumes are still on the system, and to reflect the function of
those volumes, location VIRTUAL and location COPIED were created in
paragraph locations.

Set up a move policy in which the volume will be moved from VIRTUAL to
COPIED after the volumes are duplicated and eligible for expiring.

To work with move policies in BRMS, type the following command:
WRKPCYBRM *MOV

1. To add a new location, type 1 in the Opt column. In the Policy column, type the
name of the policy you want to add (in this case, it is TO_COPIED). Press Enter.
The screen looks as shown in Figure 6-15.

Work with Move Policies RCHASO08
Position to . . . . . . Starting characters

Type options, press Enter.
1=Create 2=Change 3=Copy 4=Delete 5=Display

Opt Policy Text
1 TO_COPIED
OFFSITE Entry created by BRM configuration

Figure 6-15 Work with move policies

2. The Create Move Policy screen is shown. Specify the options and parameters
as shown in Figure 6-16 on page 295.
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Create Move Policy RCHAS08

Move policy . . . . . . . . .. TO_COPIED

Home Tocation . . . . . . . .. VIRTUAL Name, *SYSPCY, *ORIGIN, F4 list
Use container . . . . . . . .. *NO *YES, *NO

Verify moves . . . . . . . . .. *NO *YES, *NO

Calendar for working days . . . *ALLDAYS Name, *ALLDAYS, F4 for Tist
Calendar for move days . . . . . *ALLDAYS Name, *ALLDAYS, F4 for Tist
L=

Type choices, press Enter.

Seq Location Duration
10 COPIED *EXP

Figure 6-16 Create a move policy TO_COPIED

3. The volumes using this move policy will be moved to location COPIED, and
they will be there until they expire. Use the following command to move
volumes:

MOVMEDBRM

After they expire, the volumes will be moved back to the home location, which
in this case is VIRTUAL.

4. Verify moves have been changed to *N0O, which means that the volumes are
automatically moved when the MOVMEDBRM command is issued. No
manual intervention is needed in this case. To verify the volumes manually,
use the following command:

VFYMOVBRM

The intention of this command is to make the user or operator aware of the
fact that the volume is moved. For physical volumes, this can be used to
ensure that the physical locations match the locations in the BRMS database.

This chapter does not deal with manual intervention since the virtual volumes
should be duplicated. BRMS does not move the volumes according the move
policy when they are not duplicated yet.
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If the volumes are used for backup and not duplicated yet, and you try to
move them using MOVMEDBRM, message BRM1364 will be sent to the joblog
as shown in Figure 6-17.

Additional Message Information

Message ID . . . . . . : BRM1364 Severity . . . . . . . 30
Message type . . . . . : Information

Date sent . . . . . . : 12/07/05 Time sent . . . . . . : 11:06:55
Message . . . . : Media volume PAR0O3 not moved to location COPIED.

Cause . . . . . : The media volume PAROO3 was not moved to location COPIED

because the volume is marked for duplication.

Figure 6-17 BRM1364 additional message information
At this point, the move policy for the virtual volumes has been created. The next
stage is to create the move policy for the physical volumes.
1. Enter the following command:
WRKPCYBRM *MOV

2. Type 1 in the Opt column. In the Policy column, type the name of the policy
you want to add (in this case, it is TO_OUTDOOR). The screen looks as shown in

Figure 6-18. Press Enter.

Work with Move Policies RCHAS08
Position to . . . . . . Starting characters

Type options, press Enter.
1=Create  2=Change 3=Copy 4=Delete 5=Display

Opt Policy Text

1 TO_OUTDOOR
OFFSITE Entry created by BRM configuration
TO_COPIED

Figure 6-18 Work with move policies adding the move policy for physical volumes

3. In the Create Move Policy screen, specify the options and parameters as
shown in Figure 6-19 on page 297.
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Create Move Policy RCHAS08

Move policy . . . . . . . . .. TO_OUTDOOR

Home Tocation . . . . . . . .. *HOME Name, *SYSPCY, *ORIGIN, F4 list
Use container . . . . . . . .. *NO *YES, *NO

Verify moves . . . . . . . . .. *NO *YES, *NO

Calendar for working days . . . *ALLDAYS Name, *ALLDAYS, F4 for Tist
Calendar for move days . . . . . *ALLDAYS Name, *ALLDAYS, F4 for Tist
L=

Type choices, press Enter.

Seq Location Duration
10 VAULT *EXP

Figure 6-19 Create a move policy TO_OUTDOOR

So far we have described how to set up locations and a move policy to
prevent the volumes from being expired when they are not duplicated. The
additional location COPIED is necessary to expire the volumes, because
location VIRTUAL does not allow expiring volumes. A move policy for the
physical volumes was also created.

6.4.5 Creating media policies

At this point the location, devices, move policies, and media classes to use have
been determined. Next, you create a media policy.

1. Enter the following command to go to media policies:
WRKPCYBRM *MED
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2. In the Opt column, type 1. In the Policy column, type VIRTUAL. The screen
looks as shown in Figure 6-20. Press Enter.

Work with Media Policies RCHAS08

Position to . . . . . . Starting characters

Type options, press Enter
1=Create 2=Change 3=Copy 4=Delete 5=Display

Opt Policy Text
1 VIRTUAL
ARCHIVAL Entry created by BRM configuration
FULL Entry created by BRM configuration
INCR Entry created by BRM configuration
SAVF Entry created by BRM configuration
SAVSYS Entry created by BRM configuration
SYSTEM Entry created by BRM configuration

051124000 Full 35 days

72051124001 Entry created by BRM configuration
72051124002 Entry created by BRM configuration
7051127000  *NONE

Figure 6-20 Work with media policies
3. Change the options in the Create Media Policy screen shown in the next two

figures (Figure 6-21 and Figure 6-22 on page 299). After changing the
options on the first screen, press PgDn and you will see the second screen.
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Create Media Policy

Type choices, press Enter.

Media policy . . . . . . . . .
Retention type . . . . . . . .

Retain media . . . . . . . .
Move policy . . . . . . . ..
Media class . . . . . . . ..
Storage location . . . . . . .
Save to save file . . . . ..

ASP for save files . . . . .

Save file retention type . . . .

Retain save files . . . .

ASP storage limit . . . . .
Secure media . . . . . . . ..
=3

F3=Exit  F4=Prompt F5=Refresh

VIRTUAL

TO_COPIED
VRT256K
*ANY

*NO
*SYSTEM

4

*NONE
*SYS
*NO

Name

1=Date, 2=Days,
3=Versions, 4=Permanent
Date, Number

Name, *NONE, *ADSM, F4
Name, *SYSPCY, *ADSM, F4
Name, *ANY, F4 for list
*YES, *NO

Name, *SYSTEM, 1-32
1=Date, 2=Days,
3=Permanent, 4=None
Date, Number, *NONE
*SYS, 1-99

*YES, *NO, *ADSM

Virtual volumes to be copied

F12=Cancel

More...

Figure 6-21 Create media policy, first screen

Create Media Policy

Type choices, press Enter.

Required volumes . . . . . . . .
Mark volumes for duplication .
Mark history for duplication . . .

*NONE, 1-9999
*NO, *YES
*NO, *YES

Figure 6-22 Create media policy next screen
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The choices available are explained here:

Retention type: Against this, you can choose to retain the volumes based
on the number of days, date, versions, or permanently.

¢ Date: This means they are based on a specific date.
e Days: This indicates the number of days.

¢ Versions: This means the number of versions of the same set of data
that should be kept. Use caution when using this value, since it can
result in volumes that never expire in cases of “ALLUSR, *IBM, and so
on. The reason for this is because the datasets can differ due to a
deleted or added library.

* Permanent: This means that the volume never expires.

Retain media: This represents the number of days or versions, depending
on what is selected, for which the volumes should be retained.

In this chapter, we do not use savefiles. BRMS savefiles have a similar
function as the virtual tape. However, they cannot be moved to other
systems and only BRMS knows the contents of the savefile.

These savefiles are stored on the system. To move the data from the
system, use the SAVSAVFBRM command.

Secure Media: In this chapter, we do not use Secure Media. It determines
whether or not you want to apply volume security to volumes in this media
class. Volumes that are secured can only be read by users with the
*ALLOBJ or *SECADM special authorities.

Required volumes: This can be used if you want to ensure that there are
enough volumes before the save. If this is not the case, the backup will not
start. This is useful for physical volumes.

However, for virtual volumes, there is no reason to do this. You can create
multiple virtual volumes as long as you have disk space, that is, until you
reach the 256 maximum limit of volumes per image catalog.

Mark volumes for duplication: This indicates that the volume has a flag and
all the volumes with the flag turned on are eligible for duplication. After
they are duplicated, the flag will be turned off. The command to duplicate
BRMS volumes is DUPMEDBRM.

This option can be very useful, especially for virtual volumes, since the
volumes have to be duplicated to physical media, unless you want to
transfer the virtual volume images to another system.

Mark history for duplication: This is a new option in V5R4 and can be used
if you are duplicating parts or sequence numbers of a volume. BRMS then
keeps tracking, whether the sequences are duplicated or not. To check
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whether saved data items have turned this flag on, type WRKMEDIBRM, press
Enter and press F11 twice.

— Marked for Duplication: This shows whether the flag is turned on or not.

6.4.6 Creating the link list

This section defines the backup items in the control group. One of the items used
is a linklist.

1. To define a linklist, enter the following command:
WRKLBRM
Then press Enter.

2. In the next screen, type 1 in the Opt column, IFSUSRDTA in the List Name
column, *BKU in the Use column, and *LNK in the Type column. The screen
looks as shown in Figure 6-23. Press Enter.

Work with Lists RCHAS08
Position to . . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  3=Copy 4=Remove 5=Display 6=Print

Opt List Name Use Type Text
1 IFSUSRDTA  *BKU *LNK
ITSODBSAVE *BKU *LNK Saves all ITSO data bases
QALLSPLF *BKU *SPL A1l printed output
QIBMLINK *BKU *LNK A11 IBM directories
QLNKOMT *BKU *LNK Associated user omit 1ist for *LINK.

Figure 6-23 Work with lists

3. In the next page, type your text and press Enter again.

4. This takes you back to the screen Work with lists. Change the list that has just
been created, to add the IFS entries you want to back up. Type 2 in the Opt
column in front of list IFSUSRDTA, and press Enter.

5. Inthe next page, type a plus sign (+) in the Objects field and press Enter. Now
specify the *INCLUDE options and *OMIT options, as shown in Figure 6-24
on page 302.
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Specify More Values for Parameter OBJ

Type choices, press Enter.

Objects:
Name . . . . . . . . .. ... > /!
Include or omit . . . . . .. *INCLUDE *INCLUDE, *OMIT
Name . v v v v v e . > '''/QSYS.LIB'" !
Include or omit . . . . . .. > *QMIT *INCLUDE, *OMIT
Name . . . . . . . . . . ... > 'QDLS'
Include or omit . . . . . .. > *OMIT *INCLUDE, *OMIT
Name . . . . . . . . . .. .. > '"QFiTeSvr.400'
Include or omit . . . . . .. > *OMIT *INCLUDE, *OMIT

More...

Figure 6-24  First screen of change values in linklist

Scroll down the page to the next screen, which is shown in Figure 6-25 on
page 303.
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Specify More Values for Parameter OBJ

Type choices, pre

Include or omit

ss Enter.

........ '/Q0pensys'
....... *OMIT

........ '/QNTC!
....... *OMIT

........ '/QOPT!
....... *OMIT

....... *INCLUDE

*INCLUDE, *OMIT

*INCLUDE, *OMIT

*INCLUDE, *OMIT

*INCLUDE, *OMIT
More...

Figure 6-25 More values for parameter OBJ on change list on WRKLBRM

Press Enter twice, and the list will be changed.

This describes is an example of creating a linklist containing user data. You have

the option of omitting directories.

Note: The virtual volumes also reside in an IFS directory, and you can omit the
directory in the linklist. You can also change the ALWSAV attribute of the
directory, which will prevent this directory from being saved. For more
information about this topic, refer to 2.2.2, “The amount of space needed” on
page 11.
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6.4.7 Creating control groups for daily backup of user data

A control group is used to specify the items to be saved, the tape device to be
used, the media policy to be used, and so on.

This section describes how to create control groups, with backup items for daily
save operations, containing user data in IFS and libraries.
1. Type the following command to go to the control groups:

WRKCTLGBRM

This displays the screen shown in Figure 6-26.

Work with Backup Control Groups RCHASO08
Position to . . . . . . Starting characters

Type options, press Enter

1=Create 2=Edit entries 3=Copy 4=Delete  5=Display
6=Add to schedule 8=Change attributes 9=Subsystems to process ...
Full Incr Weekly
Control Media Media Activity
Opt Group Policy Policy SMTWTFS  Text

*BKUGRP 7051124000 FULL *BKUPCY Backs up all user data
*SYSGRP 7051124001 SAVSYS *BKUPCY Backs up all system data
*SYSTEM 7051124002 SYSTEM *BKUPCY Backs up the entire system
ITSODBSAVE 7051127000 72051127001 Saves all ITSO data bases

Figure 6-26  Work with backup control groups

You can now add your own control group for daily backup of user data.

2. Type 1 in the Opt column. Type DAILY in the Control Group column, and press
Enter.

3. Inthe next screen (see Figure 6-27 on page 305), create your control group
entries, press Enter, and then press F3 to exit the control group.

In the Exit control group screen, type: 1, which indicates save and exit
session.
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Create Backup Control Group Entries RCHAS08

Group . . . . . . . . . . : DAILY
Default activity . . . .. FFFFFFF
Text . . . . o000 Control group for daily backups

Type information, press Enter.

Auxiliary  Weekly Retain Save SWA
Backup List Storage Activity Object While Message
Seq Items Type Pool Device SMTWTFS Detail Active Queue

10 *EXIT *DFTACT

20 *SAVSECDTA *DFTACT  *NO

30 *SAVCFG *DFTACT  *NO

40 *ALLUSR *SYSBAS *DFTACT  *YES *NO

50 *ALLDLO *DFTACT  *YES *NO

60 IFSUSRDTA  *LNK *ALLAVL *DFTACT  *YES *NO

70  *EXIT *DFTACT

Figure 6-27 Create backup control group entries

4. To change the attributes of the control group, go to the screen Work with
control groups, type 8 in the Opt column in front of the control group DAILY,
and press Enter.

5. In the next screen, change the options as shown in Figure 6-28 on page 306.
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Change Backup Control Group Attributes

Type information, press Enter.

Media policy for:

Full backups . . .
Incremental backups
Backup devices . . .

.......... VIRTUAL Name, F4 for list
......... VIRTUAL Name, F4 for list
.......... TAPVRTO1 Name, F4 for list

Parallel device resources:

Minimum resources . . . . . . . . . . 1 1-32, *NONE, *AVAIL
Maximum resources . . . . .« .+ .« . . . 1 1-32, *AVAIL, *MIN
Sign off interactive users . . . . . . . *NO *YES, *NO, *BKUPCY
Sign off Timit . . . . . . . . . . . .. *BKUPCY 0-999 minutes, *BKUPCY
Default weekly activity . . . . . . .. FFFFFFF SMTWTFS(F/I), *BKUPCY
Incremental type . . . . . . . . . . .. *BKUPCY *CUML, *INCR, *BKUPCY
Force full backup days . . . . . . . .. *BKUPCY 0-365, *NOMAX, *BKUPCY
More...

F3=Exit  F4=Prompt

F12=Cancel

Figure 6-28 First page of change backup control group attributes

For most parameters, refer to the backup policy. However, this section
specifies the actual values that should appear in the fields.

Media policy: Use VIRTUAL as the media policy, as discussed in 6.4.5,
“Creating media policies” on page 297.

Backup device: Use TAPVRTO1 as the backup device. It is connected to
image catalog01 in this scenario, with volumes VRT001, VRT002, and so
on.

Parallel device resources: Use this parameter for parallel operations, to
specify how many devices should be used.

Sign off interactive users: Set this to *NO, since it is assumed in this
chapter that there is minimal system activity. However, if you want your
users to be signed off, set this to *YES.

Default weekly activity: This is FFFFFFF in this case, since the plan is to
perform a full backup of the backup, regardless of the day the backup runs
on.

Incremental type: Select a cumulative backup or an incremental backup.
This scenario, however, does not use incremental backup.
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— Force full backup days: This is a new parameter in V5R4, which can be
used to force a full backup to ensure that a full backup is done after a
specified number of days. Since this option is not used in this scenario,
this parameter was left at *BKUPCY.

Scroll down the page to go to the second page of the Change Backup Control
Group Attributes screen as, shown in Figure 6-29.

Change Backup Control Group Attributes

Type information, press Enter.

Automatically backup

media information
Save access paths
Save contents of save files
Save spooled file data . . . . . . . . .
Data compression . . . . . . . . . . . .
Data compaction
Target release . . . . . . . « . . . ..
Clear
Object pre-check . . . . . . . . . . ..
Append to media
End of tape option . . . . . . . . . ..
Journaled objects
Use optimum block size . . . . . . . ..

------------

F3=Exit F12=Cancel

*NONE
*BKUPCY
*BKUPCY
*BKUPCY
*BKUPCY
*BKUPCY
*BKUPCY
*BKUPCY
*BKUPCY
*NO
*BKUPCY
*BKUPCY
*BKUPCY

*LIB, *0BJ, *NONE, *BKUPCY
*YES, *NO, *BKUPCY ...
*YES, *NO, *BKUPCY
*NONE, *ALL, *BKUPCY
*DEV, *YES, *NO, *BKUPCY
*DEV, *NO, *BKUPCY
*CURRENT, *PRV, *BKUPCY
*NONE, *ALL...

*YES, *NO, *BKUPCY

*YES, *NO, *BKUPCY
*UNLOAD, *REWIND...
*YES, *NO, *BKUPCY
*BKUPCY, *DEV, *YES, *NO

More...

Figure 6-29 Second screen of change backup control group attributes

The parameters to be set here are as follows:

— Automatically backup media information: Use this to specify whether
media information should be saved at the end of this control group.

*0BJ is for the most detailed level and *NONE means no media information
should be saved, which implies that QUSRBRM is not saved in the BRMS

control group, post-processing.

In this scenario, you are saving on virtual media first, and then the media
is duplicated to physical media. Therefore, do not save the media now,
since it will reflect the virtual volumes on which the data is contained after

the backup.
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What is required is the media information with the physical volumes in it.
Therefore, media information should be saved later at duplication time.
Media information is required for recovery. If you do not have it, you will not
be able to recover the backups from the BRMS database.

Another good reason to set this value to *NONE is if you plan to run two or
more control groups at the same time, which may be lead to lock conflicts.
If you have both control groups set to *NONE for saving the media
information, use the SAVMEDIBRM command separately after the saves
are completed.

Note: Since most of the options in this screen are common backup
parameters, you can refer to the backup policy since they apply for all
backups.

Append to media: Use this to add data to existing volumes that are active.
This can be a useful parameter for physical volumes, especially if you want
to use your volumes more efficiently. You can use it for virtual volumes too.

However, if you have specified *MIN for the image catalog size, there is no
need to use *APPEND, since the allocated space is minimum.

Now scroll down the page to the third screen of Change Backup Control
Group Attributes, which is shown in Figure 6-30 on page 309.
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Change Backup Control Group Attributes

Type information, press Enter.

IPL after backup . . . . . . . . . . ..
How to end
Delay time, if *CNTRLD
Restart after power down
IPL source
IPL restart type

Save active wait time:
Object locks
Pending record changes
Other pending changes . . . . . . . .

Backup item exit program . . . . . . ..
Exit program library
Exit program format . . . . . . . ..

Missed object policy . . . . . . . . ..

Clear missed objects . . . . . . . ..

*NO

*BKUPCY
*BKUPCY
*BKUPCY
*BKUPCY
*BKUPCY

120
120
120
*BKUPCY

*BKUPCY
*NO

*YES, *NO, *BKUPCY
*CNTRLD, *IMMED, *BKUPCY
Seconds, *NOLIMIT

*YES, *NO, *BKUPCY
*PANEL, A, B, *BKUPCY
*FULL, *IPLA, *SYS ...

0-99999, *NOMAX
0-99999, *NOCMTBDY, *NOMAX
0-99999, *NOMAX
Name, *NONE, *BKUPCY
Name
BKUIO100
Name, *NONE, *BKUPCY
*NO, *YES
More...

Figure 6-30 Third screen of change backup control group attributes

The parameters to be set here are as follows:

— IPL after backup: In this scenario, set it to *NO, since in this scenario, you
have to IPL the system after backup.

— Save active wait time: This points to the Save While Active option in the
Backup item list in the control group. Since you do not have to use Save
While Active in this scenario, this value does not apply.

— Backup item exit program: This is a new parameter in V5R4. With this
option, you can control each backup item entry in the backup control
group. The layout and options of the Exit program are provided in
Appendix C, “Quick start guide” on page 471.

— Missed object policy: This, 100, is a new parameter in V5R4, and it can be
set to *YES in order to track the missed objects. These objects will then be
added to the control group or the list specified in this parameter. When this
control group runs, the missed objects will be saved.

Scroll down the page to go to the final screen of Change Backup Control
Group Attributes, which is shown in Figure 6-31 on page 310.
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Additional Backup Policy Properties
Client backup policy . . . . . . . . . : DAILY

Type information, press Enter.

Allow activity overrides . . . . . . . . *YES *NO, *YES

Allow retention overrides . . . . . . . *YES *NO, *YES

Additional management:
TCP/IP servers . . . v v v v v v v . . *NO *NO, *END, *RESTART, *BOTH
Lotus servers . . . . . .. ... .. *NO *NO, *END, *RESTART, *BOTH
Integrated screens servers . . . . . . *NO *NO, *VARYOFF, *VARYON ...
Guest partitions . . . . . ... ... *NO *NO, *VARYOFF, *VARYON .

Unmount user-defined file systems . . . *NO *NO, *YES

Run maintenance after backup . . . . . . *NO *NO, *YES

Figure 6-31 Final screen of change backup control group attributes

These settings cannot be changed from a 5250 screen. You can change
these options only with IBM @server iSeries Navigator. These options are
discussed in 7.9, “Parameters available only from Navigator” on page 422.

Press Enter to confirm all the options that have been set, and press F3 and
type option 1 to exit and save the control group attributes.

6.4.8 Running the daily backup

Now that the setup for daily backup is complete, you can run the daily backup or
schedule the daily nightly backup.

In this scenario, the backup is run interactively from the console. However, in
order to understand how to schedule a job from the Work with Backup Control
Groups screen, perform the following steps:

1. Enter the following command:
WRKCTLGBRM
Then press Enter.

2. Type option 6 in front of the DAILY backup control group and press Enter. The
screen shown in Figure 6-32 on page 311 is displayed.

310 i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation



Add Job Schedule Entry (ADDJOBSCDE)

Type choices, press Enter.

Jobname . . . ... ... ... > (QBRMBKUP Name, *JOBD

Command to run . . . . . . . .. > STRBKUBRM CTLGRP(DAILY) SBMJOB(*NO)

Frequency . . . . . . . . . .. > *WEEKLY *ONCE, *WEEKLY, *MONTHLY

Schedule date . . . . . . . .. > *NONE Date, *CURRENT, *MONTHSTR...

Schedule day . . . . . . . . .. > *ALL *NONE, *ALL, *MON, *TUE...
+ for more values

Schedule time . . . . . . . .. > '23:00' Time, *CURRENT

SAVE + v v e e e e e e e e *YES *NO, *YES

More...

Figure 6-32 Adding the backup job to the job scheduler

You can change the values here according to your own backup strategy. If you
want to run the backup now without scheduling, use the following command:

STRBKUBRM CTLGRP(DAILY) SBMJOB(*YES)

To run the backup interactively, use the following command:
STRBKUBRM CTLGRP(DAILY) SBMJOB(*NO)

After the backup is completed, message BRM1049 is issued, indicating that the
backup is completed successfully as shown in Figure 6-33.

Selection or command

===>

F3=Exit  F4=Prompt F9=Retrieve F10=Commands F12=Cancel F13=Functions
Control group DAILY type *BKU processing is complete.

Figure 6-33 Backup finished successfully

You can check the virtual volumes on the Work with Media screen shown in
Figure 6-34 on page 312.
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Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire
8=Move 10=Reinitialize ...

Volume Creation Expiration Move Media Dup
Opt Serial Expired Date Date Location Date Class Sts
VRT001 + 12/06/05 12/10/05 VIRTUAL 12/05/05 VRT256K 1
VRT002 + 12/06/05 12/10/05 VIRTUAL 12/05/05 VRT256K 1
VRT003 + 12/06/05 12/10/05 VIRTUAL 12/05/05 VRT256K 1

VRT004 *YES  12/05/05 12/06/05 VIRTUAL 12/05/05 VRT256K
VRT005 *YES  12/05/05 12/06/05 VIRTUAL 12/05/05 VRT256K
VRT006 + 12/06/05 12/10/05 VIRTUAL 12/05/05 VRT256K 1
VRT007 + 12/06/05 12/10/05 VIRTUAL 12/06/05 VRT256K 1

Figure 6-34 Work with media showing the volumes with the DupSts mark

The 1 in the DupSts column indicates that the volumes are marked for
duplication, but are not duplicated yet. The volumes display a plus sign (+) after
the volume name, which indicates that the volumes are a member of a serial set,
a parallel set, or both. This is shown in Figure 6-35 on page 313.
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Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire
8=Move  10=Reinitialize ...

Volume Move Serial Parallel
Opt Serial System Policy Set Set
VRT001 + APPN.RCHAS08 TO_COPIED *YES *NO
VRT002 + APPN.RCHAS08 TO_COPIED *YES *NO
VRT003 + APPN.RCHAS08 TO_COPIED *YES *NO
VRT004 APPN.RCHAS08 *NONE *NO *NO
VRT005 APPN.RCHASO08 *NONE *NO *NO
VRT006 + APPN.RCHAS08 TO_COPIED *YES *NO
VRT007 + APPN.RCHAS08 TO_COPIED *YES *NO

More...

Figure 6-35 Work with media showing the volumes that are part of the backup set

For this backup, BRMS used five virtual volumes.

6.4.9 Duplicating media

Virtual volumes are still on the disk and have to be duplicated to physical media.
If you decide to transfer them to another system in order to restore the data on
that system, you may decide against duplicating the volumes. However,
transferring volumes to other systems is not possible using BRMS, since virtual
volumes cannot be shared between systems in a BRMS network today.

1. To duplicate volumes with BRMS, use the following command:
DUPMEDBRM
Then press F4 and F10.
Figure 6-36 on page 314 will be displayed.
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Type choices, press Enter.

From volume identifier . . . . .

Resume key . . . . . . . . . ..
Filegroup . . . . . . . . . .. *ALL
File group type . . . . . . .. *ALL
From media class . . . . . . . . *ALL
From device . . . . . . . . ..
To device . . . . . . . . . ..

From sequence number:
Starting file sequence number *FIRST

Ending file sequence number .  *LAST
To sequence number . . . . . . . 1
To media policy . . . . . . .. *SYSPCY
Input volume 1ist . . . . . .. *VOL
+ for more values
From device end option . . . . . *REWIND
To device end option . . . . . . *UNLOAD

Duplicate Media using BRM (DUPMEDBRM)

Character value, *LIST...
1-999999, *ALL

*ALL, *SYSTEM, *BKUGRP, *SY...
*ALL, *BKU, *ARC

*ALL, QIC1000, QIC120, QIC1...
LANTAP, NEWVRTO1, NEWVRTO5...
LANTAP, NEWVRTO1, NEWVRTOS...

1-16777215, *ALL, *FIRST
1-16777215, *LAST, *ONLY

1, *END

*SYSPCY, *NONE, ARCHIVAL, F...
Character value, *VOL, *SET

*REWIND, *LEAVE, *UNLOAD
*UNLOAD, *LEAVE, *REWIND
More...

Figure 6-36 Duplicate media using BRMS

The following parameters can be set in this screen.

— From volume identifier - the following options can be specified:

* *RESUME: This is new in V5R4 and can be used in case a previous
duplication failed. The Resume key, which can be found in the Display
Media Information screen, must be specified in such a situation.

e *SCHHST: This is new in V5R4 and can be used to copy data from
volumes that was not duplicated when the volume was duplicated. This
value only works for volumes with the Mark history for duplication flag

*LIST: This can be used to specify a list of volumes. The names of the
volumes have to be specified in the Input volume list parameter.

turned on, as described on page 300.

¢ *SEARCH: The most common and easiest option to use is *“SEARCH,
since it duplicates all the volumes with the Mark for Duplication flag on.

After they are copied, the flag is turned off.

However, if there are many volumes to copy and you have more than
one physical drive to copy to, you can decide to run two or more
DUPMEDBRM jobs at the same time. However, you cannot use
*SEARCH in that case, because this will result in jobs stealing volumes

from the other.
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¢ \olume identifier
— From device: This is the virtual device in this scenario.

— To device: This is the physical device to write the physical volumes. In this
scenario, an Ultrium2 type media library called SR3582RMU1 is used.

— To media policy: Specify the media policy you want to use for physical
volumes (in this scenario, it is DAILY).

— Input volume list: This has two possible options:

e *VOL: Use this when you want to copy a single volume as specified in
the VOL parameter From volume identifier.

e *SET: Use this if you want to copy a set of volumes in a batch job. For
interactive, using *SET is not necessary for duplicating sets, since the
prompt shows the volumes in the set.

Press PgDn to go to the next screen of DUPMEDBRM, as shown in
Figure 6-37, and change the options accordingly.

Duplicate Media using BRM (DUPMEDBRM)

Type choices, press Enter.

Additional Parameters

To volume identifier . . . . . . *MOUNTED Character value, *MOUNTED
+ for more values

Retain object detail . . . . . . *NO *NO, *YES

Expiration date . . . . . . .. *MEDPCY Date, *MEDPCY, *PERM

Move policy . . . . . . . . .. *MEDPCY *MEDPCY, *NONE, OFFSITE, TO...

Media class . . . . . . . . .. *MEDPCY *MEDPCY, *SYSPCY, QIC1000, ...

Location . . . . . . . . . ... *MEDPCY *MEDPCY, *ANY, *HOME, COPIE...

Secure volume . . . . . . . .. *MEDPCY *MEDPCY, *NO, *YES

Required volumes . . . . . . . . *MEDPCY 1-9999, *MEDPCY, *NONE

Mark volumes for duplication . .  *MEDPCY *MEDPCY, *NO, *YES

Mark history for duplication . .  *MEDPCY *MEDPCY, *NO, *YES

Save media information . . . . . *0BJ *NONE, *BKUPCY, *LIB, *0BJ
Bottom

Figure 6-37 Next screen of duplicate media using BRM

The following parameters can be set in this screen.

— Volume identifier: You can specify a specific output volume you want to
use (in this case, it is *MOUNTED).
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Retain object detail: This has no specific function, since the object detail
information will be retained for the output volume if it is available for the
input volume on which the backup was performed.

— Expiration date

— Move Policy

— Media class

— Location

— Secure volume

— Required volumes

— Mark volumes for duplication
— Mark history for duplication)

These eight parameters can be kept at *MEDPCY, since there is no need to
override them in this case.

— Save media information: This is new in V5R4 and is a recommended
option for use in duplicating virtual volumes. The files in QUSRBRM are
added to the volume when using this option, which are required when you
want to recover the data on this volume using this BRMS media
information.

Automatically, backup media information has already been detailed in the
control group in Figure 6-30 on page 309. If you use the media information
saved at the end of the control group, the files contain the wrong
information, since that version contains the virtual volumes and at that
time, BRMS does not know which volume will be the output volume.

Note: The default value of the Save media information option of the
DUPMEDBRM command is set to “NONE. However, the recommended
value is *OBJ or at least “LIB when duplicating a volume with BRMS.

You can also use *BKUPCY if you have specified it in your backup
policy. With this option, the current version of QUSRBRM files is added
to the volumes or volume set.

» If you want to duplicate the volumes in a batch, use the following command:

SBMJOB CMD (DUPMEDBRM VOL(VRT001) FROMDEV(TAPVRTO1) TODEV(SR3582RMUL) MEDPC
Y (DAILY) FROMVOL(*SET)) LOG(4 00 *SECLVL) LOGCLPGM(*YES)
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After the volumes are duplicated, type the following command:
WRKMEDBRM
This will display a screen similar to Figure 6-38 on page 317.

Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
1=Add  2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire
8=Move 10=Reinitialize ...

Volume Creation Expiration Move Media Dup
Opt Serial Expired Date Date Location Date Class Sts
VRT001 + 12/06/05 12/10/05 COPIED 12/05/05 VRT256K &
VRT002 + 12/06/05 12/10/05 COPIED 12/05/05 VRT256K X
VRTO03 + 12/06/05 12/10/05 COPIED 12/05/05 VRT256K i

VRT004 *YES  12/05/05 12/06/05 VIRTUAL 12/05/05 VRT256K
VRT005 *YES  12/05/05 12/06/05 VIRTUAL 12/05/05 VRT256K

VRT006 + 12/06/05 12/10/05 COPIED 12/05/05 VRT256K *
VRT007 + 12/06/05 12/10/05 COPIED 12/06/05 VRT256K *
More...

Figure 6-38 Work with media after duplication

Notice the asterisk (*) in the DupSts column in the row of the volumes in the
set. Figure 6-34 on page 312 shows that the DupSts column contained a 1

before they were duplicated.

Now press F23. The screen shown in Figure 6-39 on page 318 is displayed.
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Work With Media
System: RCHAS08
Position to . . . . . Starting characters

Type options, press Enter.
11=Mark for label print 13=Display contents 14=Duplicate data
15=Display duplicates ...

Volume Creation Expiration Move Media Dup
Opt Serial Expired Date Date Location Date Class Sts
VRT001 + 12/06/05 12/10/05 COPIED 12/05/05 VRT256K *
VRT002 + 12/06/05 12/10/05 COPIED 12/05/05 VRT256K *
VRT003 + 12/06/05 12/10/05 COPIED 12/05/05 VRT256K 3

VRT004 *YES  12/05/05 12/06/05 VIRTUAL 12/05/05 VRT256K
VRT005 *YES  12/05/05 12/06/05 VIRTUAL 12/05/05 VRT256K

VRT006 + 12/06/05 12/10/05 COPIED 12/05/05 VRT256K &
VRT007 + 12/06/05 12/10/05 COPIED 12/06/05 VRT256K k3
More...

Figure 6-39 Work with media showing the volumes and more options

Type 15 in front of one of the volumes in the set and press Enter. This shows
the volumes in the set, together with the physical volume to which the virtual
volumes are copied (output volume) as shown in Figure 6-40.

Display Duplication Cross Reference RCHAS08
Volume Volume Expiration --- Duplication --- --- Last entry ---

Type Serial Seq Date Date Time Date Time
*INP VRT006 1 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*INP  VRT007 2 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*INP  VRT001 3 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*INP  VRT002 4 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*INP  VRT003 5 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*QUT  759AGK 1 12/16/05 12/06/05 13:30:51 12/06/05 9:34:16

Figure 6-40 Display duplicate volumes

Figure 6-41 on page 319 shows physical volume 759AGK with media class
ULTRIUMZ used as output volume.
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Work With Media
Position to . . . . . Starting characters
Type options, press Enter.

8=Move 10=Reinitialize ...

System: RCHAS08

1=Add  2=Change  4=Remove 5=Display 6=Work with serial set 7=Expire

Volume Creation Expiration Move Media Dup
Opt Serial Expired Date Date Location Date Class Sts
759AGK 12/06/05 12/16/05 SR3582RMU1 *NONE ULTRIUMZ2  *

Figure 6-41 Work with media showing the physical output volume

Figure 6-42 shows duplicate volumes again, but for volume 759AGK.

Display Duplication Cross Reference RCHAS08

Volume Volume Expiration --- Duplication --- --- Last entry ---
Type Serial Seq Date Date Time Date Time
*INP  VRT006 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*INP  VRT007 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*INP  VRTO01 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*INP  VRT002 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*INP  VRT003 12/10/05 12/06/05 13:30:51 12/06/05 9:27:27
*0UT  759AGK 12/16/05 12/06/05 13:30:51 12/06/05 9:34:16

= o wWw N -

Figure 6-42 Display duplicate volumes again, but now for volume 759AGK

6.4.10 Running media movement

The data has been copied to physical media, but now the volumes should be

moved to the appropriate location. There are two ways of doing this, as described

here:

» One method is to run BRMS maintenance and specify that you want to run

media movement.

» The other method is to move them using the MOVMEDBRM command

separately.
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The physical volume must be moved offsite using the move policy

TO_OUTDOOR, and the virtual volumes must be moved using the TO_COPIED

move policy created in 6.4.4, “Creating move policies” on page 294.

The volumes can be moved with just one command:
MOVMEDBRM

However, if you want to move them separately, run the following commands:

MOVMEDBRM MOVPCY (TO_OUTDOOR)
MOVMEDBRM MOVPCY (TO_COPIED)

The virtual volumes are now in the COPIED location and the physical volume in

location OUTDOOR.

6.5 BRMS maintenance

BRMS maintenance should be performed on a daily basis. This section
discusses the possible options when running BRMS maintenance.

Note: Before running BRMS maintenance, make sure there is no BRMS
activity, since BRMS maintenance should be run when no other BRMS jobs
are running.

Follow these steps:

1. Type the following command:
STRMNTBRM
Then press F4 to prompt for the options.
Figure 6-43 on page 321 will be displayed.
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Expire media . . . .
Expire media set volumes . . . . *NO *NO, *YES
Remove media information:

Start Maintenance for BRM (STRMNTBRM)

Type choices, press Enter.

...... *YES *YES, *NO

Media contents . . . . . . . . *EXP *EXP, *NONE, *REUSE
Object level detail . . . . . *MEDCON 1-9999, *MEDCON
Remove migration information . . 180 1-9999, *NONE
Run media movement . . . . . . . *NO *NO, *YES
Remove Tog entries:
Type « « v v v v v e e e *ALL *ALL, *NONE, *ARC, *BKU, *M...
From date . . . . . . . . .. *BEGIN Date, *BEGIN, *CURRENT, nnnnn
To date . . . . . ... ... 90 Date, *END, *CURRENT, nnnnn
Run cleanup operations . . . . . *YES *YES, *NO
Retrieve volume statistics . . .  *YES *YES, *NO
Audit system media . . . . . . . *NONE
+ for more values
Change BRM journal receivers . .  *YES *YES, *NO

More...

Figure 6-43 Start maintenance for BRM

The following parameters are displayed in this screen:

Expire media: Use this for expiring the media. If you want to expire media
separately rather than using the STRMNTBRM command, use the
command STREXPBRM.

Expire media set volumes applies to volumes: If one or more volumes in a
set is eligible for expiration and there is active data on one volume, *NO will
keep the entire set active until all the data is expired. In case of *YES, only
the volume with the active data will be kept active.

Remove media information: If you want to keep the media information in
the BRMS database until the volume is reused, use *REUSE. If you want to
keep it anyway, use *NONE. If the information can be removed when the
volume expires, use *EXP.

Remove migration information: Use this for removing media information
regarding migration. This option applies only to the BRMS-Advanced
Functions feature.

Run media movement: *YES performs MOVMEDBRM for you with the
default options. If you do not want this or if you want to run this command
separately, use the command as described in 6.4.10, “Running media
movement” on page 319.
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— Remove log entries: Use this to clean up the BRMS history entries.

Run clean up operations for general BRMS cleanup: This option includes
various BRMS general routines such as creation of location analysis
report, analysis of deleted libraries, and so on.

— Retrieve volume statistics: Use this to retrieve the volume statistics. If
necessary, you can print a report with PRTMEDBRM
TYPE(*STATISTICS).

— Audit system media: Use this to specify media information as contained by
one or more systems in the network group to be audited and differences in
media information resolved. If you expect media information inconsistency,
use this option. However, as of now, this option only generates a report.
The default is *NONE.

— Change journal receivers: This specifies whether to change the receivers
for the BRMS journals when the STRMNTBRM command processes.
When the BRMS journal receivers are changed, the old BRMS journal
receiver is deleted.

Press PgDn to view the next screen of STRMNTBRM command, as shown in

Figure 6-44.
Start Maintenance for BRM (STRMNTBRM)
Type choices, press Enter.
Print expired media report . . .  *YES *YES, *NO
Print version report . . . . . . *EXPMED *EXPMED, *NO, *YES
Print media information . . . .  *YES *YES, *NO
Print recovery reports . . . . . *ALL *ALL, *NONE, *RCYACT...
+ for more values
Recovery locations . . . . . . . *ALL Name, *ALL, *HOME
+ for more values
Print system information . . . . *NO *NO, *YES
Reorganize BRMS database . . . . *NO *NO, *YES
Auto-retrieved objects:
Refree . . . . . . . . . ... *NO *NO, *YES

Figure 6-44 Next screen of Start Maintenance for BRM

The print options on this screen can be used to print expired media reports,
version reports, media information reports, recovery reports, recovery
location reports, and system information. Following are the parameters:

Reorganize BRMS database: Use this to reorganize the physical files in
QUSRBRM. When *YES is specified, RGZPFM is performed against the
files in QUSRBRM and the occupied space of the deleted records will be
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freed. If you used this option a long time ago or used the RGZPFM
command for the QUSRBRM files, it can take a long time, especially if you
have retained all object details as specified in the backup control group.

— Auto-retrieved objects: This applies only to the BRMS-Advanced
Functions feature.

Until now, we have been working interactively and the options of STRMNTBRM
were discussed. Typically, however, it is more common and efficient to use a
scheduling function and to run this command on a daily basis.

Create recovery report

During maintenance, you can create recovery reports. One of the commands
that is actually used to generate recovery reports is STRRCYBRM.

A recovery report shows which media is required to recover your system or
recover items. A recovery report is also required, along with physical tapes, to
perform recovery.

1. To view the options, type the following command:
STRRCYBRM

Then press F4 and F10.
Figure 6-45 on page 324 will be displayed.
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Start Recovery using BRM (STRRCYBRM)

Type choices, press Enter.

Option . . . . . . . . . . ... > *CTLGRP *SYSTEM, *ALLDLO, *ALLUSR...
Action . . . . . . ... .. > *REPORT *REPORT, *RESTORE
Time period for recovery:
Start time and date:
Beginning time . . . . . . . . *AVAIL Time, *AVAIL
Beginning date . . . . . . . . *BEGIN Date, *CURRENT, *BEGIN
End time and date:
Ending time . . . . . . . .. *AVAIL Time, *AVAIL
Ending date . . . . . . . .. *END Date, *CURRENT, *END
Use save files . . . . . . . .. *YES *YES, *NO
Use TSM . . . . . . ... ... *YES *YES, *NO
Control group selection:
Control group . . . . . . .. *SELECT Name, *SELECT, *NONE...
Sequence number . . . . . . . 1-99
+ for more values
More...

Figure 6-45 Start recovery using BRMS

The following parameters are shown:

Option: In the Option parameter, press F4 to show the complete list of
options. The option you specify here determines how to recover.

s If you use *SYSTEM, the recovery will be for the entire system.

e If you specify *ALLUSR, the recovery is based on just recovering
*ALLUSR libraries.

In this scenario, the focus is on *CTLGRP, which means that you want to
recover one or more items as specified in control group DAILY. Depending
on the option you choose, other options will show up (for example, an
option to specify the control group, and so on).

Action: With this option, you can decide whether you want to recover one
or more items immediately from a list shown on the screen, or if you want
to create just a report.

The report option generates two spoolfiles, one for the complete list of
recovery steps and one for the summary of volumes to be used.

Time period for recovery: With this option, you can select a period which
you want to recover. Using this option, it is possible to not restore your last
saved items, but instead restore a saved item in an eatrlier period.

324 i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation




Use save files: If the most recent data is in BRMS savefiles and not yet on
physical volumes, use *YES for this option.

Use TSM: Use this when you have saved your data to a TSM server.

2. Press PgDn to view the next screen of Start Recovery using BRM as shown
in Figure 6-46.

Start Recovery using BRM (STRRCYBRM)

Type choices, press Enter.

Libraries to omit .

...... *DELETE Name, generic*, *DELETE...

+ for more values
Allow duplicate entries . . . . *NO *NO, *YES

Additional Parameters

Volume location . . . . . . . . *ALL *ALL, §, *HOME, #, @, AAG#S...
+ for more values

From system . . . . . . . . .. *LCL

Print system information . . . . *NO *NO, *YES

Use duplicate media . . . . . . *NO *NO, *YES

User recovery information . . . *NONE *NONE, *ADD

Figure 6-46 Second screen of start recovery using BRM

Following are the parameters in this screen:

Libraries to omit: Use this to omit libraries. The default value is *DELETE.

Allow duplicate entries: Use this if you have selected more than one
control group to recover and there are multiple entries due to overlap in
save items.

Volume location: Use this to specify volumes from a specific location, for
example, if you have both copies offsite on different locations and want to
use the volumes of one of the locations.

From system: Use this for using volumes from a specific system.

Print system information: This prints system information that should be
maintained for disaster recovery and system verification purposes.

Use duplicate media: Specify *YES if you want to show the duplicate
volumes in the list, instead of the original volumes. The default value is
*NO, which means that the original volumes are shown. However, in the
case of virtual volumes that are successfully duplicated, the list shows the
physical volumes with *NO. Virtual volumes are supposed to be expired
once they are duplicated, unless you want to keep a copy on your system.
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— User recovery information: Use this to add specific user information. Read
the help text for more information.

3. To create a recovery report, use this command:
STRRCYBRM OPTION(*CTLGRP) ACTION(*REPORT) CTLGRP((DAILY))

This will generate two reports, one describing a complete list of steps required
to recover the data you requested (spooled file name QP1ARCY) and the
other showing the list of volumes required for recovery (spooled file name
QP1A2RCY). The list of volumes is shown in Figure 6-47.

File . . . . .: QP1A2RCY
Control . . . . .
Find . . . . ..
P AP PP PPN PG DUPPIE DU DL SO DIPTSR 6....%+.... 7eooto8000 +....
5722BR1 V5R4MO 060210 Recovery Volume Summary Report RCHAS08
Volume Media Creation Expiration Location Storage Volume
Serial Expired Class Date Date Date Location STot
VRT001 VRT256K 12/06/05 12/10/05 12/05/05  VIRTUAL 83
Duplicate volume(s) . . . . . . : 759AGK
VRT002 VRT256K 12/06/05 12/10/05 12/05/05  VIRTUAL 1
VRT003 VRT256K 12/06/05 12/10/05 12/05/05  VIRTUAL 85
VRT006 VRT256K 12/06/05 12/10/05 12/05/05  VIRTUAL 89
VRT007 VRT256K 12/06/05 12/10/05 12/06/05  VIRTUAL 2
759AGK ULTRIUM2 12/06/05 12/16/05 *NONE SR3582RMU1
Duplicate volume(s) . . . . . . : VRT001
Total volumes needed for recovery . . . . . . . . . . : 8
*xxkx EFEND OF LISTING ****xx*

Figure 6-47 Volumes needed for recovery
4. If you want to recover the control group, rather than create a recovery report,
use the following command:
STRRCYBRM OPTION(*CTLGRP) ACTION(*RESTORE) CTLGRP((DAILY))
Figure 6-48 on page 327 shows a part of the list that will be displayed.
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Type options, press Enter.
5=Display

1=Select  4=Remove

Saved Save
Opt Item Date
QDSNX 12/06/05
QGPL 12/06/05
QMGTC 12/06/05

QMGTC2 12/06/05
QPFRDATA  12/06/05

QRCL 12/06/05
QSRVAGT 12/06/05
QS36F 12/06/05
QUSRDIRDB 12/06/05
QUSRIJS 12/06/05

QUSRNOTES  12/06/05

Select Recovery Items

O W W W W W WWWOWWOWY

Save
Time
:27:
:27:
:27:
127
:27:
:27:
:27:
:27:
:27:
:27:
:27:

27
27
27
27
27
27
27
27
27
27
27

Save

Type

*FULL
*FULL
*FULL
*FULL
*FULL
*FULL
*FULL
*FULL
*FULL
*FULL
*FULL

Select action
Select volume

7=Specify object

Parallel Volume

Devices

Serial
759AGK
759AGK
759AGK
759AGK
759AGK
759AGK
759AGK
759AGK
759AGK
759AGK
759AGK

RCHASO08

File

Sequence
59
79
60
61
62
63
64
65
66
67
68

: *ALL

Expire
Date
12/16/05
12/16/05
12/16/05
12/16/05
12/16/05
12/16/05
12/16/05
12/16/05
12/16/05
12/16/05
12/16/05
More...

Figure 6-48 Select recovery ltems

Notice that the physical volumes are shown. This is because you used the

default value USEDUPMED (*NO).

If the USEDUPMED (*YES) option had been used, the screen will appear as

shown in Figure 6-49 on page 328.
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Select Recovery Items RCHAS08

Select action . . . . . : *ALL
Select volume . . . . . :
Type options, press Enter.
1=Select 4=Remove 5=Display 7=Specify object

Saved Save Save Save Parallel Volume File Expire
pt Item Date Time Type Devices Serial Sequence Date
QDSNX 12/06/05 9:27:27 *FULL VRT001 21 12/10/05
QGPL 12/06/05 9:27:27 *FULL VRT006 3 12/10/05
QMGTC 12/06/05 9:27:27 *FULL VRT001 22 12/10/05
QMGTC2 12/06/05 9:27:27 *FULL VRT001 23 12/10/05
QPFRDATA  12/06/05 9:27:27 *FULL VRT001 24 12/10/05
QRCL 12/06/05 9:27:27 *FULL VRT001 25 12/10/05
QSRVAGT 12/06/05 9:27:27 *FULL VRTO001 26 12/10/05
QS36F 12/06/05 9:27:27 *FULL VRT001 27 12/10/05
QUSRDIRDB 12/06/05 9:27:27 *FULL VRT001 28 12/10/05
QUSRIJS 12/06/05 9:27:27 *FULL VRT001 29 12/10/05
QUSRNOTES  12/06/05 9:27:27 *FULL VRT001 30 12/10/05
More...

Figure 6-49 Select Recovery ltems using USEDUPMED(*YES)

5. The virtual volumes will be shown when using this command:
STRRCYBRM OPTION(*CTLGRP) ACTION(*RESTORE) CTLGRP((DAILY))USEDUPMED(*YES)
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BRMS and virtual tape
working from the Navigator

In this chapter we explain how to set up a simple backup using the i5 Navigator,
and then run the backup. We also restore a single object from a backup taken
with this setup.

We describe a setup for a virtual environment. Seen from the backup application
perspective, there is almost no difference between the virtual tapes and the real
tapes, in that both should have tape drives, tape volumes, the tape drive must be
attached to the system, and so on. Backing up to a virtual environment is no
different in that respect. The role of BRMS is to specify what to back up, how
much to back up, where to write it, and then keep track of the result. We also
explain how to retrieve the data, if needed.

Note that the setup instructions for BRMS that we provide in this chapter do not
contain information about how to attach tape drives to your system. We also
assume here that the required virtual image catalogs, virtual tape volumes,
virtual devices and so on already exist.

The resulting BRMS set up in this chapter can be used for any tape environment,
virtual or real. Only the policies used should be replaced.
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7.1 BRMS and a brief introduction to virtual tape

The best way to understand how BRMS sees the concept of virtual tape is to
disregard the term virtual. Think of it as though you are saving to ordinary tape
volumes. The only difference is that virtual tape volumes reside in image catalogs
and are not real physical objects. But the logic remains the same:

1. Take your backup.
2. Move the volumes to a secure place.
3. Bring them back for reuse when they are expired.

With virtual tapes, however, there is an intermediate step: copy the virtual
volumes to real tapes.

In this chapter we show you how to create a simple backup for an application
using the i5 Navigator. You can do the same thing in a 5250 environment.

A backup job normally writes data to tape volumes. Because the mission of
BRMS is to keep track of those volumes, it has to know where all the tape
volumes are, whether they are real or virtual.

Every volume must be in a location. If you do not place a volume in a specific
location, BRMS stores them in a location called *"HOME, which is an undefined,
catch-all repository. Real tape volumes are physical objects and must always be
somewhere. Having them in meaningful locations is a much better alternative.

This chapter provides information about setting up BRMS for a virtual
environment. Virtual objects exist, but you cannot move them around in the same
way as physical objects. Yet, you have to set up your environment as though you
can move virtual objects. BRMS sees a volume as a volume, whether real or
virtual. The same rules apply to both real and virtual volumes.

A virtual tape is identical to a physical tape. The layout is exactly the same. When
virtual tape volumes are duplicated to real media, there is a one-to-one match.
This means that the type of virtual image you select must match what the
hardware can accept. You cannot put an LTO cartridge in a QIC drive. It is the
same with virtual media. If you have selected your virtual tape volume as an
image of a LTO cartridge, you cannot copy that logical image to a physical QIC
drive, because their layouts are different.

As always, the general rule is to keep everything as simple as possible. The
process of recovering data should be kept simple and straightforward.

We strongly encourage you to familiarize yourself with the BRMS application,
preferably by signing up for formal education. Before you attend a class, it is
useful to refer to the appropriate IBM publications for self-study.
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You may also wish to start up BRMS and try setting up and running a few
example backups. Also, try to restore some of it. Recovery is the most important
task of all; if you are unable to restore, there is little point to taking backups. If you
combine BRMS classes on with some hands-on experience, you can
immediately start asking questions and find it easier to follow the lectures.

Listed here are links to IBM services and training sites:
» IBM Rochester AS/400 Solution Center
http://www-1.ibm.com/services/us/index.wss/offering/its/al1001549

Also visit the IBM Services site for your geography to determine whether there
are local services available.

» IBM Training Finder
http://www.ibm.com/products/finder/us/finders?pg=trfinder

7.1.1 Setting up locations

Follow the same setup sequence in the Navigator as you would in the 5250
emulation. Using the Navigator, you can do most of the setup in one shot, but it is
easy to lose the overall picture. Therefore, in this chapter we show one function
at a time, starting with setting up locations.

Why use locations? Locations are important because you need a clear picture
about what to do with your backups after they are complete. BRMS must know
where every volume is, and they have to be at a location, whether real or virtual.

Even volumes you have lost track of must have a home. You should, in fact,

create a location called LOST (or other appropriate name). Tapes considered lost
may show up again and if they contained vital data, you would not want to delete
the information in the tapes just because you do not know where they are today.

At this point we assume that you know between which locations your volumes
should rotate. For more information about that topic, refer to Chapter 2, “Planning
for virtual tape” on page 9.

Creating a location

To create locations as a sub-function under move policies, perform the following
tasks.

Right-click Move policies and select Manage Locations, as shown in
Figure 7-1 on page 332.
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- % Backup, Recovery and Media Services
ckup Palici

Explore
Tape Vot Open
Media Po  Create Shortout ]

nl— Customize this View 4 |'
i Add a connection New Policy. .. ’

&) Install additional COMPENE  pun All Move Polides, ..

Verify Moves...
Manage Locations. ..
View Move Policies Report... ’

Figure 7-1 BRMS manage locations

This brings up the New Storage Locations panel, where you should fill in the
following:

» Location name.

» A short description.

» The Address field is not really relevant for a virtual location. However, you can
use it to tell, for instance, the purpose of this location, which ASP it refers to,
and if there are any specific terms and conditions that apply to the location.

» Contact name, phone number, e-mail address do not really apply, but you can
fill them in if desired.

» Specify whether to allow expiration or not.

You will require two locations:

» One for scratches and duplicated volumes that are not yet duplicated.
» One where the copied volumes await expiration before going back as
scratches.

In this scenario, the names VIRTUAL and COPIED were picked. As their names
indicate, they are used for virtual volumes. Being non-physical, virtual tapes are
much more vulnerable to destruction than real tapes. Therefore, special
precautions should be taken to shield them for being overwritten. They must stay
intact until they are copied to real media. Therefore, in this scenario, they should
stay in location VIRTUAL until copied. Do not allow anything to expire in this
location.

This requires an explanation since in location VIRTUAL, all are scratch volumes.
It sounds risky to have scratches and those that are not copied in the same
place. However, this is not a problem because BRMS has to set an expiration flag
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for each volume before reusing it, and location VIRTUAL does not allow
expiration.

To achieve expiration, the volumes have to be moved to another location that
allows expiration, for example, COPIED. Its sole purpose is to store all copied
volumes until their expiration date is up. Allow expiration here. Once their time is
up, the maintenance job in BRMS detects that they are overdue and sets the
expiration flag. They can now be reused.

However, do not point any tape device to this location. In this scenario, the tape
drives are all pointing to the scratch repository = VIRTUAL. The way the expired
volumes find their way back to the scratch pool is decided by a Move policy. The
following sections create two locations, VIRTUAL and COPIED.

Location VIRTUAL
To create a location named VIRTUAL, perform the following tasks:

Fill in the Location name as VIRTUAL.

Give it an appropriate description.

The other text fields do not really apply to virtual volumes.
Deselect Allow volumes to expire at this location.
Click OK, as shown in Figure 7-2.

akrwN =

7 New Storage Location -

Location name: Rfirtual

Description: |Loaction for scratches and non copied virtual volumes

Address (up to 9 lines):

Contact name: |

Telephone number:

E-mail address: |

Retrieval time: 0.0 hiours

Advanced...

]34 | Cancel ‘ Help “?|

Figure 7-2 BRMS create location VIRTUAL
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Location COPIED

After creating location VIRTUAL, create another location where the virtual
volumes start and return to after they have been duplicated. This location must
allow expiration. Performing the following tasks:

Fill in the Location name as COPIED.

Give it an appropriate description.

The other text fields do not really apply to virtual volumes.
Deselect Allow volumes to expire at this location.
Click OK, as shown in Figure 7-3.

agrwN =

A New Storage Location -
Location name: |Copied

Description: |Lnactinn for copied volumes awating expiration
Address fup to 5§ lines): i )~ |

Contact name:

Telephone nurmber: | 1

E-mail address:

Retrieval time: |00 haurs

Advanced. ..

0]:4 ‘ Zancel | Help “?|

Figure 7-3 BRMS create location COPIED

This concludes the processes involved in creating two locations, VIRTUAL and
COPIED.

Note: A location exists only within BRMS. The actual image catalog with its
virtual tape volumes is in an ASP somewhere. BRMS only points to where the
tapes are, as for real tape volumes.The reason for having information about a
location is for recovery purposes. When disaster strikes, there is no time for
“hide and seek”. Everything has to go in a straight line without deviations,
preferably in several parallel paths to reduce downtime. Therefore, ensure that
the names you use are as self-explanatory as possible, and fill in the text and
comment fields whenever possible.
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Important: Your recovery procedure is not worth anything until it is tested and
verified. Sign up for a recovery test with a BCRS provider.

7.2 Defining a move policy

What is the requirement for move policies? That’s an interesting question,
especially since these volumes are virtual and cannot move physically.

Although this is true, logically they can be moved. You may, for instance, want to
move the backups you want duplicated to a specific location, say, NOT_COPIED.
After they are duplicated, they move back, awaiting the end of their retention
period. By doing so, you avoid having them overwritten until they are duplicated,
although their retention period may be up. Although that seems logical, you have
to do it the opposite way.

As explained in “Creating a location” on page 331, the volumes should be
shielded until they are copied. This can be achieved by keeping them in the
location VIRTUAL, which does not allow its volumes to expire. When they are
duplicated, they can then go to the next location, awaiting the end of their
expiration period. In reality, nothing moves. It is only a logical movement. The
virtual volumes stay in their image catalogs.

After a volume is used for output, BRMS turns off its expiration flag. From then
on, this volume can only be used for adding data to its end until the expiration
flag is set again. Every volume has an expiration flag, as does every location. By
using these flags, you can achieve what you want.

Once you set the location expiration flag to off, it means “no, it does not matter if
the volumes in there have passed their retention period end”. Their expiration
flags will never switch to on; that is, the volumes are considered available for
reuse, as long as they are in this location. As long as they are there, they are safe
unless you delete them manually, which is a safety exposure. With real tape
volumes, some amount of physical activity is required to destroy a tape. With
virtual volumes, they are gone within a click or two of the mouse.

You should reuse your tape volumes, but not until they are copied. Otherwise,
your disk will fill up. As a result of duplication, they move to another location. That
location allows expiration. If their retention period is already up, BRMS will, by
using the move policy, move them back as scratches. If not, they will wait until
that day comes. BRMS moves only those volumes that meet the moving criteria.

Typically, a virtual volume is used for quick restore. For example, you save them
for three days, while the duplicated copy or the real tape can have a retention
period of weeks, depending on the use.

Chapter 7. BRMS and virtual tape working from the Navigator 335



Note: You can create locations as a sub-procedure when creating a move
policy. For clarity, you can create them as separate tasks.

In this chapter we assume that all locations required for this example already
exist; refer to 7.1.1, “Setting up locations” on page 331. If they do not, you can
create them as you go along.

Two move polices are required to achieve your goal:

» One move policy should move the tapes to a location awaiting retention end
after they are copied, and then back again.

» Another move policy should specify what to do with the results of the copying
(that is, the real tapes).

Name the first move policy TO_COPY. Although TO_BE_DUPLICATED would be
a better name, since you can have only ten characters for a name, you can
shorten the name to TO_COPY.

Note: You could give your move policy the same name as the location.
However, to avoid confusion, name them differently.

7.2.1 Creating a move policy

To create a new move policy, perform the following tasks:
1. Right-click Backup Policy and select New Policy, as shown in Figure 7-4.

- l"'%l Backup, Recovery and Media Services
[#L Archive Policies
Backup Polides
P Explore
: % - open
Bl Tape Volun ~ Create Shortcut
ksl Media Pool  Customize this View 3
Mew Policy...
Manage Lists...
View History...
Yiew Backup Policies Report, .

Figure 7-4 Create new move policy

2. In the window that appears, as shown in Figure 7-5, fill in the policy name as
TO_COPY.
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3. In the Description field, describe what it is used for, then click Next.

"New Move Policy - Move Policy Name - =JOEd

What hatme and description dao you want to give this move policy?

Marna: TO_COPY

Description: Wove policy for all virtual volurmes that will be copied to physical valumes ar
any othervolume that need to be duplicatetﬂ

P—
= Back fext = Cancel

Figure 7-5 New move policy

The example backup in this scenario is simple. After the backup writes to a
virtual volume, it should be copied to physical media. Once done, move the
virtual volumes to a place where they stay until they get expired. That location
is COPIED. When the expiration flag is set, they return to their starting place,
which in this case is location VIRTUAL.

All this is controlled by the move policy you force to your written volumes by
the media policy* you use. Of course, you could do without a move policy.
Everything can be moved manually if you prefer it that way. However, in this
example, a move policy is used.

Note: When working from the Navigator, you will not see any media policy
as you do in 5250 emulation. This function is taken over by the move policy.

From any location, a volume with this move policy will move in the following
order:

— From where it started to location COPIED.
— When the expiration flag is set, they move back awaiting reuse (in) this
example, location VIRTUAL.
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4. Mark location COPIED.
a. Click Add After or Add Before.
b. Finish by clicking Next, as shown in Figure 7-6.

[ New Move Policy - Storage Locations - E]@

Storage locations define any place where your media is stored. The following lists the locations that
are currently defined. Selectthe locations you want to use in the arder you swant to maove your media.
Click Create Mew Location if vou want to define a new storage location,

Awailable locations: Selected locations:

Laocation Description Add Before --= | Selected Locations
Home loc... Entry created by BRM configuratio
Yirtual valumes that are duplicate: ALl A2 |

Wault Entry created by BRM configuratio |

Yirtual

« )

Create Mew Location |

= Back | eyt = | Cancel

Figure 7-6 Select locations

For each location, set the duration for which the volumes will stay in each
place. In this scenario, with virtual volumes, there is only one place to define
as they stay at location COPIED until expiration time is up.

5. Ensure that Duration states Until media expiration date, and click Next, as
shown in Figure 7-7 on page 339.
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L New Move Policy - Duration - E]@

How long do you want the media to stay at each location?

Select durations:

Location | Duration {in Days) | |

_."(_'_J_gg_i_g.[_j___"____%_jIUntiI media expiration date =l

= Back | ext = | Cancel

Figure 7-7 Specify days at each location

6. Before the move policy is complete, you also choose whether to verify all
movements, or if the volumes will move without manual intervention.

As mentioned previously, when moving virtual volumes, there is little meaning
in verifying movement as it is only a logical movement. Nothing moves
physically, so the recommendation is to skip that.

However, you could choose Yes if you want to verify if everything is moved as
expected. In this scenario, however, we will trust BRMS and say No, we do not
verify, so select No and click Next, as shown in Figure 7-8 on page 340.
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[ New Move Policy -Verify Moves - AR

Dioywou want to verify that the media has been physically moved befare the anling lacation ofthe media
is updated?

Help

= Back | et = | Cancel

Figure 7-8 Verify movements

Note: BRMS release 5.4 expires a volume based on the expiration date
only. There is no check on whether a volume marked for duplication really
got copied or not. This may change in a future release.

7. In the window that appears, you can apply this new move policy to any
existing backup and archive policy. However, at this point, you cannot do that

because you have not yet created any backup policy.

Therefore, continue to the last window by clicking Next, as shown in
Figure 7-9 on page 341.
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“0F New Move Policy - Select Policies - M=<

Which backup and archive policies doyou want to associate with this mowve policy? The media used for
the selected palicies will be moved according ta this move palicy. You can selectifthe mave palicy will
he used for Full saves, Changes only saves, ar hath.

Mlewy mowe policy: o

Backup and archive policies:

ge Mew Move Policy Current Mowve Policy
mHlame Type Full Chanages Only | Full Chanoes Only
Aregrp . Archive policy o B i‘
*Bkugrp Backup policy u u To_copy  To_copy
R Backup policy u u To_copy
*Systerm Backup policy I I To copy | f
aq 3

| Help |

= Back | It\%xh | ‘ Cancel |

Figure 7-9 Select backup policy

8. The final window shown in the create move policy setup is a summary of the
settings, as shown in Figure 7-10 on page 342. Since all the actions are
complete, click Finish.
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[ New Move Policy - Summary -

=%

FPuolicy name:

Description:

Locations:

Warify moves:

Falicies to update:

Click Finish to create a move policy with the following attributes:

TO_copy %

Location | Duratian
‘Copied | Until media expiration date
Mo

[Cosi..

Qnce the palicy is created, vou can schedule when yau want it to run.

= Back |

| Finish |

Cancel

Figure 7-10 Summary

9. The new move policy is now created. Back at the Navigator, press F5 to

refresh.

Changing the created move policy
When creating the move policy, there was nowhere to specify what would happen
after the end of the move chain, that is, from VIRTUAL to COPIED. However,
after that, you require the virtual volumes to flow back to VIRTUAL so that they
can be reused.

BRMS assumes that volumes return back from where they came. That is fine as
long as the volumes start from location VIRTUAL. However, if they do not, you

should ensure that they always find their way to VIRTUAL when they are free for
reuse. For this, make a slight change to the move policy.

1. Right-click your move policy TO_COPY and select Properties as shown in
Figure 7-11 on page 343.
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Palicy | Description

@: Offsite Entry created by BRM configuration

@?’n_ﬁp}r ~ Virtual volumes to be copied

Run Mow
Schedule. ..

Mew Based on...
Delete. ..
View Report...

Propertes

Figure 7-11 Properties

2. Figure 7-12 shows that the move policy has two tabs:

— General
— Locations

Click Locations. Click Browse, select location VIRTUAL, then click OK.

[ To_copy Properties - Q@E

General Locations |
Move media to following locations:

Location | Duration | Add...
Copied Lintil media expiration date

Select an item:

~ Home [ocation: ——

Lacation to rmove to when complete: |Crigin location = |

0]34 | Cancel | Help |‘?|

R
ﬂl Haome locatian
EditDuratinnl Copied
Wault
move Un ||| iitai
Mowe Dawn |
Ok Cancel

Figure 7-12 Change return location

Your move policy for virtual volumes is now complete and ready to use.
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7.2.2 Move policy for physical tape volumes

Creating a production environment also requires a move policy that specifies
what will happen to the data after it is copied to the physical volumes.

Move policy OFFSITE

F

ortunately, BRMS has already created such a location and a move policy

pointing to that location.

>
>

The location name is VAULT.
The move policy is OFFSITE.

Tailor these to your needs, preferably copying them with your own naming
convention to prevent future application updates from changing them back to
their original state. In this scenario, OFFSITE was used without changes.

Tip: Keep everything as simple as possible.

Move policy OFFSITE will be used by the media duplication process
DUPMEDBRM.

In this scenario, we used the move policy BRMS created during the installation

p

rocess.

Note: While working with the BRMS graphical interface, you will see buttons
that facilitate a number of combinations. In the midst of creating something,
you can take a sidestep to create other things, and then get back to what you
were doing initially. There are different ways of achieving a desired result. For
simplicity, in this chapter we follow a straight line in order to make the concept
more understandable.

7.3 Designing a tailored backup policy

In this section we explain how to create a simple backup for a specific

a
h

p

pplication. Because this application stores its data in i5 libraries, you do not
ave to deal with data in the Internal File System (IFS), which of course is also
ossible to set up for backup.

This section covers the following topics:

v

vYvyy

What to save

Where to save it

Setting a duration for the saves
Physical media to store on
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What to save and where to save

1. Create a backup policy by right-clicking Backup Policy and selecting New
Policy, as shown in Figure 7-13.

- % Backup, Recovery and Media Services
@ Archive Policies
. ......
[RF Move Policies Explore
- B Media Open
Tape Volum  Create Shortcut
Media Pocl:  Customize this View r
Mew Policy...
Manage Lists...
View History...
View Backup Policies Report. ..

Figure 7-13 Create a new policy

1. Save all the ITSO libraries (their names start with DBITSO0). Fill in the backup
policy Name and Description, as shown in Figure 7-14 on page 346 (in this
scenario, the policy is named ITSODB).
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New Backup Policy - Policy Name - g@

What name and description do you want to give this policy?

Mame: [itzodbs ave

Description: |Saves all ITSO* data bases

_;Elack rNeﬂb | Cancel

Figure 7-14 Create a policy name
2. In the Select a Save Strategy window shown in Figure 7-15 on page 347,
there are three selections:
— Save all system and user data equal to a so-called “21-backup”.
— Save all user data is an *ALLUSR backup.
— Save Lotus server data or customize sets of objects.

You only have to save the selected libraries. Select Save Lotus server data
or a customized set of objects, and then click Next.
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New Backup Policy - Select a Save Strategy - E]@

Tou can create a policy to save a certain type of data, or you can create your own customized
palicy where you select the items you want to save. What type of data do you want this policy to
save?

" Sawe all system a%i user data

" Bave all user data

= Back | Mext = | Cancel

Figure 7-15 Select a save strategy

3. The window shown in Figure 7-16 on page 348 asks if you want to save
IBM-supplied data or user data. Select User data and click Next.
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New Backup Policy - Customize IBM Data or User Data - E]@

What information on your system do wou want to save? You will he able to select more detail
N later.

[ IBM-supplied data

WV User data:

= Back | Mext = | Cancel

Figure 7-16 Customize IBM-supplied data or user data

4. The Customize user data window shown in Figure 7-17 on page 349 appears.
This is a pick and choose concept. Choose Select specific items to save,
and click Next.
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Mew Backup Policy - Customize User Data - E]@

=0 You can selectthe user data you want to save by tvpe, arvou can select specific items, such
8 as objects in libraries, directories, or specific printer output to save. 10 addition, you can select
the Lotus servers that yvou want to save. What user data do you want to save?

[ Alluser libraries
[ Allfolders in QDLS
[ Directaries:

o)

~

~

[ User profiles and security information
[ Configuration data

[ Al printer output

I+ Select specific items to save:

r
r

s

Figure 7-17 Customize user data

= Back | Mext = | Cancel

5. In the window shown in Figure 7-18 on page 350, you can select either of the
options. In this scenario, select Specify Generics..., and then click Next.
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Mew Backup Policy - Select [tems for Save - [Z]@

What items do you wantto save? Select ane or more from the following:

() E3QDLS
[ QFileSyr.400
O 23 QIEM
O E3anTC
O 1 @0Opensys

O DQTCF‘MM
O Edtape
[ S
1 Cdusr
O Cvar ﬂ

| B e TP A

SelectLists... SpeciWGenerics...| Select Printer Cutput... ‘ Help ‘

= Back | Mext = | ‘ Cancel |

Figure 7-18 Select items for save

6. Under the generics shown in Figure 7-19 on page 351, select Libraries and
click OK.
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Mew Backup Policy - Specify Generics -

You can specify the generic name ofthe ahjects you want to save or
amit from the save. Selectthe types of ahjects far which you wauld like
to specify generics.

[ Ohjects
[ Members
[ Folders in @DLS

[ Directories and files

Cancel

| 4
Figure 7-19 BRMS backup policy - specifying generics

7. Finally, in the window shown in Figure 7-20, add the libraries you want to back
up. Click Add and input the value DBITS0*, then click OK.

New Backup Policy - Specify Generics for Libraries -

Specify the generic name of what you want to save. Far example, if you enter usrlib3*, all
liliraries stating with usrlib3 will he saved.

Library prefic |dbitso”

Libraries:

dhitso® Remaove

L\\\J ()54 Cancel

Figure 7-20 Customize user data

8. You are taken back to the first selection window, shown in Figure 7-21 on
page 352, to add more objects to save. You are finished, so click Next.
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New Backup Policy - Select ltems for Save - g@

What iterms do you wantto save? Select one ar mare fram the fallowing:
N Iterns to save:

{1 C3G0LS
[ QFileSyr.400
O 3 B
O CAaNTC
O £ @0penSys
] QoPT

O &3 TC Thih
O Cdtape
O Ctmp
O Cdusr
O Edvar j

[ W T PP |

SelectLists... SpecifyGenerics...‘ Select Printer Output... ‘ Help ‘

= Back | Mext = | | Cancel ‘

Figure 7-21 Select items for save

How much should be saved

The example databases of this scenario are not updated frequently. Therefore,
we decided to back up changes only. This gives a quick daily backup. To get an
easy recovery, these changes were also selected to be a cumulative backup. By
doing so, you will need only two volumes for recovery.

If you plan to let your data stay as virtual volumes only (which is possible, but not
recommended), you could choose the changes since the last backup option. This
means you will have one backup set for Monday, another for Tuesday, and so on.

We recommend this option only if you have a tape library or, as in this case,
virtual volumes. Otherwise, a full recovery becomes difficult because of all the
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tape mountings unless you are 100 % sure that it will be the same files that get
updated every time.

To create a change backup, the operating system should have a starting point so
that it understands what is changed. That is, the base is a full backup.

However, you do not have to first create a backup policy as a full backup and then
go back and flip it to changes only. BRMS is smart enough to convert your
request for changes only to a full backup if there are none.

To create a change backup, follow these steps:

1. In the window shown in Figure 7-22 on page 354, select Changes only,
Changes since last full save (cumulative), and Allow overrides at run
time (this option allows you to make changes to whatever is saved without
having to change the backup policy), and then click Next.
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New Backup Policy - Save Activity - B[=%

Do you want to do a full save ofthe items that you have selected or save changes only? You can
override this selection when you run or schedule the policy. Ifyou select changes only, you can
specify ifyou want the save to be an incremental ar cumulative save.

" Full save

{* Changes since last full save (cumulative)

" Changes since last save (incremental)

v Allow overtides to save activity when policy is run or scheduled

Help

= Back | Mext = | Cancel

Figure 7-22 Save activity

2. Saving to virtual media emulates real physical tape volumes exactly. A tape

image on disk must exist. Although you are backing up in a virtual
environment, you are, in fact, saving to media.

Select Save to media and click Next, as shown in Figure 7-23 on page 355.
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New Backup Policy - Where to Save - g@ o

Do you want to save to media, to a TSM server, arto a savefile which can later be saved to

" Savetoa TSM server.

" Save to a savefile.

= Back | Mext = | Cancel

Figure 7-23 Where to save

Setting a duration for the saves
To save data for least two weeks, set your retention period to, for example, 17

days, in order to cover the weekends. However, remember that you are backing

up to virtual volumes. Therefore, after they have been copied to real tape
volumes and are not needed for immediate recovery, you have to only shield
them from being overwritten for a few days.

As a result, you can set the retention period to three days. If you want cover for
long weekends and have enough disk space, you can set this value to be a little

longer.

1. Inthe window shown in Figure 7-24 on page 356, select Days. Input the value

3 for the field Days. Select Allow overrides..., and then click Next.
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New Backup Policy - Media Retention - E]@

Howe many days do you want to keep this set of saves? You can specify a different length of time
f for a full save and the changes to that save.

When you run or schedule the policy, you can avertide the walues yau specify here. For moare
inforrmation on managing your media, click Help.

Full save:

= Diays (1-9999) 3

" Permanently

Changes anly;

Days (1-0954) 3

I+ Allow overrides to retention when policy is run or scheduled

Help J

= Back | Mext = | Cancel

Figure 7-24 Media retention

Physical media to store on

The example system in this scenario has no tape library, only two QIC tape
drives. Since they are of different models, select the lowest possible density.
While this is the worst choice from a performance perspective, it does give you
the freedom to copy your virtual volumes to any of those two drives. Select what
suits your needs best, performance versus flexibility.

1. Select the media pool you want to use in the window shown in Figure 7-25 on
page 357. Select Vrt32k against Media pool.

When the Vrt32k media pool is chosen, BRMS automatically presents the
virtual tape drives that can use this density. We select those we find
reasonable. There can be up to 35 virtual drives active at the same time, tape
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and optical. Depending on how many backups you plan to run
simultaneously, you select whatever suits your needs. In this example we only
need TAPVRTO1.

Select Tapvrt01, and click Add.

New Backup Policy - Select Devices - g@

—— Selectthe devices to use. These devices are used seguentially inthe arder added.

Media pool: V266K

Qicdoc -
Available deyGicdgh Selected devices:

et Qica2a
Mewwrtls — [Saveys
Tapyri Wt 40k
Tapurta7  [Vr1296k -

Tapwrtng W32k _
VG4 b -

= Back | Mext = | Cancel

Figure 7-25 Select media class

Note: If your tape device is not listed but you can still see a device description
from the i5 operating system, it means BRMS is not aware the device. Run
INZBRM *DEVICE, which picks up all existing tape drives. For more
information about this topic, refer to 7.10, “Adding a new tape drive to BRMS”
on page 427.
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2. Click Next, as shown in Figure 7-26.

New Backup Policy - Select Devices - E]@

Selectthe devices to use. These devices are used sequentially in the arder added.

Media pool: |32k W

Auailable devices: Selected devices:
Mewyrtil Taprtil
Mewnt1s

Tapvrtl? Remave =

Tapvrtoa

= Back | et = | Cancel

Figure 7-26 Select devices

3. Now decide whether to copy your volumes to physical media. In this scenario,
since backups are written to virtual volumes, you should.

In the window shown in Figure 7-27 on page 359, select Yes, mark the
media for duplication.
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New Backup Policy - Duplicate Media - E]@

=== Dovyouwantto markthe used media for later duplication to different media? Duplicating media
i can he usefulwhen storing an extra copy of critical data offsite for disaster recovery while still
keeping a copy onsite far convenience.

" Mo, do not mark the media for duplication.

= Back | Mext = | Cancel

Figure 7-27 Duplicate media

4. When backup is done, since BRMS maintenance is not going to be run and
will be a separate task in this scenario, select No, do not run maintenance
after save, and click Next, as shown in Figure 7-28 on page 360.
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New Backup Policy - Run Maintenance - E]@

Do you want to run maintenance after performing the save?

Maintenance should be run daily. This option allows you to automatically perform routine
maintenance operations aftter every completion ofthis palicy. Click Maintenance Options to view
or change the maintenance options. Changing these options will change the maintenance
options used for every backup policy.

" Yes, run maintenance after save

haintenance Options...

= Back | Mext = | Cancel

Figure 7-28 Run maintenance

5. The window shown in Figure 7-30 on page 362 allows you to add media. This
can, alternatively, be done as a separate task.

(To add media now, they should already exist. Otherwise you will receive the
error message panel shown in Figure 7-29 on page 361.)
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Add Media - Select the Image Catalog -

0 There are no volumes available to add in the selected imaoge catalog.

Figure 7-29 BRMS Add media, select image catalog error

Important: When backing out, be aware that if you cancel the whole task, all
previous work will be lost.

6. At this point, since volumes are not being added, click Next, as shown in
Figure 7-30 on page 362.
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New Backup Policy - Add Media - E]@

You can add media into a media pool that BRMS uses when saving data. Once you have added
B vour media, BREMS will draw the media it needs for the operations vou are perfarming from this
poal.

You anly have to add this media once. Fyau would like to add media now, click the Add Media...
huttan.

= Back Mext = Cancel

Figure 7-30 Add media

Before finishing, the create backup policy process shows a summary window
(Figure 7-31 on page 363) displaying an overview of everything that you
selected. If something is incorrect, click Back and select something else.

In this scenario everything is complete, so click Finish.
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New Backup Policy - Summary - g@

Click Finish to create a policy with the following attributes:
Falicy name: Rzodbsave
Policytype:  Backup

Description: |Saves all ITSO data hases

Setftings:

Mame Yalue

Where to save media

Devices Taprto1

Retain full save 3

Retain changes only save 3

Mark media far duplication RS

Save activity Save changes only
YWhat to save Customized

Run maintenance Mo

Once the policy is created, you can schedule when you want itto run. Ifyou click Cancel, all of yaur

choices up to this point will be lost.
= Back | Finish | Cancel

Figure 7-31 Summary screen - new backup policy

At this point, the backup policy is created.

7. A window appears, asking whether you want to run the backup policy right
away or schedule it.

In this scenario, since there are other things to set up, click Done, as shown
in Figure 7-32 on page 364.
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Mew Backup Policy - Policy Created

The palicy has been created. You can schedule this
palicy to run at 3 later time o you can run it now. When
wauld ol like this policy to run?

[
Schedule | Cane |

Figure 7-32 Policy created

8. To see the newly created backup policy, press F5 on the keyboard. This
shows Figure 7-33.

Policy | Description _ o
*Bkugrp Backs up all user data

Sysgrp Backs up all system data

System Backs up the entire system

.ﬁ.k.test CTLG for Albert Karels Residency Virtual Tape
IEDdbsave saves all [T50 data bases

Figure 7-33 Policy list
This concludes the setting up of a tailored backup policy.

The next section describes the processes involved in tailoring a backup policy to
behave the way you want it to. In a multi-tasking environment, you are not the
only player. There are many requirements to consider before allocating objects.

7.4 Tailoring a backup policy to specific requirements

To tailor the backup policy, bring it up again by selecting it from the list of Backup
Policies, right-clicking it, and selecting Properties. This displays a window similar
to the one shown in Figure 7-34 on page 365.

When running a backup, there are terms and conditions that should to be taken
in consideration. They appear within the three buttons shown in Figure 7-34 on
page 365:

» Before
» During
» After
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& Itsodbsave Properties -

Description:  |Saves all TS0 data hases|
Lastchanged: 2005-11-27 12:18:27
Changed by, Virttape3

Backup activities

—2 | [ — |
Before During After
(0] Cancel Help |‘?|

Figure 7-34 Properties

7.4.1 The Before activities

Prior to selecting Before in the Properties window, consider the following items
before actually starting to save data. The Before section has three tabs:

» General
» Job queues
» Subsystems

The General tab

Because this backup policy saves only i5 databases, under the General tab,
deselect options for taking down file servers, and so on. By default, the
check boxes for all the days are tagged, as shown in Figure 7-35 on page 366.

However, you can tailor it to your needs. You r decision about whether you have
to throw out your active users is application-dependent. In our scenario, since the
databases are not sensitive in that respect, we let them stay online.

You can specify the days on which you allow your backup to run. You can control
this with the help of the job scheduler. Click the Before button as shown in
Figure 7-34.
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@ *Bkugrp Properties - Before Save

|] Job Glueues] Suhsystems]

[ Sign off interactive users

minutes

Run server command

Command to run:

| | oo

Cays to run:

[+ Monday v Friday
[+ Tuesday v Saturday
[+ YWednesday v Sunday

[+ Thursday

[ Shut down integrated servers
[ Shut down hosted logical parditions
[ Shut doven TCRIP servers

[ Shut dowen Lotus servers

L 2k | Cancel ‘ Help “?|

Figure 7-35 General tab

The Job Queues tab

Under Job queues, specify which queues to stop before the backup starts. In this
scenario, since there is no such requirement, nothing was specified, as shown in
Figure 7-36 on page 367.
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(@ Itsodbsave Properties - Before Save

General |

Joh Queues:

] Suhsystems ]

Joh gqueue tao hold: Add
Library: Lse library list = Browse...

Joh Gueue | Librarng

| Hold hefore Save | Release after Save |

[0]54 | Cancel | Help |7‘

Figure 7-36 Job queues

The Subsystems tab
Similarly, under Subsystems, you can stop any subsystem. In this scenario, since
there is no requirement for any subsystem to be taken down during the backup,

they are left as they are, as shown in Figure 7-37 on page 368.

Chapter 7. BRMS and virtual tape working from the Navigator

367



@ ltsodbsave Properties - Before Save ﬁ

General] Jobk Queues ]

Subsystermn to stop: Add
Library: Lse library list = Browse...

Delay time for stop: |DE|EI*,r until joks endﬂ seconds

Suhsystems:

Suhsyste... | Library | Stop hefore Save | Delay Time {in Secon... | Start after Save |

[

(0]54 | Cancel | Help |7|

Figure 7-37 Subsystems

Since all the activities are complete, click OK. This takes you back to the
Properties panel, shown in Figure 7-38 on page 369.
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() Itsodbsave Properties -

Description:  |Saves all ITSO data hases|
Last changed: 2008-11-27 12:18:27
Changed by Virtape3

Backup activities

—
Before Dring After

I
E)

0] ] CanceIJ Help ?

Figure 7-38 Properties

7.4.2 The During activities

When you select During in the Properties window, a window with five tabs
appears, as shown in Figure 7-39 on page 371. We briefly explain these tabs
here:

» What - what to save
» Where - where to save it

» Media Retention - how long to keep your backup

» Save File Retention - save to save files

» Activity - perform full backups, or changes only

Most of this has already been specified. However, there are a few points to be
considered, including how much detailed information is needed.

The What tab

Normally, you should specify that you want the BRMS inventory files saved to
tape. You should also specify the amount of information you want to keep, that is,
every detail or just at the library level.

In the case of virtual volumes, you may debate if there is any meaning in writing
media information to such volumes. As long as BRMS is running, its online
databases are used. If you save BRMS inventory files to virtual volumes, the
physical tapes will, in fact, hold two inventory sets at the end.
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However, when virtual volumes are duplicated to real volumes, you should make
sure that these inventory files are added at the end of the physical tape. These
files will, at that point, also contain pointers to the output tapes, and not just to the
original virtual volumes. Pointing to virtual volumes only makes sense as long as
the virtual volumes are active. Once overwritten, they are gone.

Therefore, saving this type of information to a virtual tape only adds time to the
backup and wastes disk space. However, by doing so, you stand a risk of not
having the latest media information saved until you have copied your virtual
volumes to physical tapes.

Note: If you do not save BRMS media information (= inventory information
discussed earlier), and for whatever reason the system crashes beyond hope
of recovery, the inventory files contain information about all the backups.

If you do not duplicate your virtual volumes to physical media, you should at
least copy BRMS media information to a real tape on a daily basis and store it
in a safe place so that you can get these important files back. They are vital for
system recovery.

To get the data back, especially if you save to TSM, BRMS inventory is the
only place in which you will find the keys to your data in the Tivoli® server.

Following are the options for what to save:
» All

— All object details are kept in the backup history down to member level.
— When storing folders, this is the only option that is available.

» None

— No object detail is kept in the backup history.

— You will only be able to get online assistance with restore at the library
level.

— In case you restore a single object, you should know its name.

» Errors
— Only information about errors is kept in the backup history.
» Objects
— Only information about objects is kept in the backup history.
— Information about members is not kept.

The best course of action is to save everything. There is, however, a downside to
this. The more information you collect, combined with the longer you keep that
information, the bigger the inventory files will be.
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In this scenario, because the example backup is small, no such problem exists.

Therefore, we want to see what we have backed up in detail, but not as deep as

going to the object member level. Proceed as follows:

1. Click the What tab. Under the column Track Object Detail, select Objects, as
shown in Figure 7-39.

() Itsodbsave Properties - During Save

what | where | Media Retention| Save File Retention | Activity|
tems to save:

Items to Save or Action | Type | Track Object Detail | Crmits Cisk Pool B Add..
|21 Dhitzodk0? Likrary Mone /Mo |System and hag-| -
a1 Actions..
MNone
Remove
Errars [% — —
Objects
Omits...

Advanced... J Save While Active. ..

[ Unmount user-defined file systerms

QK | Cancel ‘ Help ‘?

Figure 7-39 What to save

2. Click Advanced under the What tab.

Before clicking Advanced, however, you should understand how BRMS acts
when saving the data if journaling is involved. The i5 operating system has
journaling built in. Journaling is aimed up to the last transaction recovery.

BRMS tries to minimize the backup run time and keep any downtime as brief
as possible. When saving changes only, if BRMS detects that files are
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372

journaled, it will not back up the actual file, but only the journal transactions or
journal receivers. This is brilliant, but it has a downside. It makes things
complicated, when the idea is to keep the recovery as simple as possible.

If you do not select Save journal objects when changing saved objects, keep
in mind the following:

— Files that are not journaled are restored normally with all their content.

— For files that are journaled, BRMS restores the latest full backup. You
should then add the transactions from the journal receivers using the
APYJRNCHGX command.

. Select Save journal objects when saving changed objects, in the window

shown in Figure 7-40 on page 373.

If files are journaled, and you can access their journal and journal receivers,
you can recover these files up to the last transaction. This helps you have the
best of both worlds. You have an easy recovery using BRMS (assuming you
select Save journal objects when changing saved objects), and you can
take the restore task a step forward and recover all the journaled files up their
last transaction.

Before trying this, however, contact the application provider so that you do not
end up with unbalanced data, where some files are recovered up to the last
transaction and some are recovered from the last backup.

4. Select Save contents of save files, if you have such files.

5. You can also specify whether restore will be done on a system with a different

release. However, in this scenario, since such a requirement is not there,
leave it at default. Click OK.
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@ ltsodbsave Advanced Proper...

Save logical file access paths: |‘r’es j

[+ Save contents of save files

Target release for restore operations: | Current had

(]34 | CancelJ _Help_ |j

Figure 7-40 What to save - Advanced

The Where tab
1. Click the Where tab. A window similar to the one shown in Figure 7-41 on
page 374 appears.
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(D Itsodbsave Properties - During Save

Wihera to save: |Media (senal) -

Sarial device selection

Media pool: |wrt32k s

™ Automatically select devices

| 15

# Use selected devices

Selected devices:

Tapwrti1

" Use available scratch media

= Append o avallable media

Advanced.,

Ok | Cancel | Help |‘?|

Figure 7-41 Where to save
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Specify whether you will take new volumes for each save, or put the backups
at the end of a volume already containing active data. (You need to decide
what is best for your environment.)

. Click Advanced. The window shown in Figure 7-42 on page 375 appears.

Here you specify how duplication of the virtual volumes to real tapes should
be done.

In a virtual environment, you will probably take new volumes for every backup,
so the first option of duplicating the complete volume is the natural choice.
That does not mean you need new volumes for the copy. For real tapes, you
can add backups one after another on the same physical tape, if you prefer it
that way.

3. After making your selections, click OK, as shown in Figure 7-42 on page 375.
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(@ Itsodbsave Advanced Properties - Where to Save

Use device's optimum block size: |If specified by the device ~ |

Compress data:
Compact data;

Full saves
[ Secure media

[+ Warkwvolumes

[+ Mark saved iterns for duplication

Storage location:

Minimurm available volumes required (1-9999) Mminimum __' ‘

hove policy:

Changes-only saves

[ Secure media

[+ Warkwolumes for duplication

[+ Mark saved items for duplication

Storage location:

Minimum available volumes required (1-99849) Mo minimum =

Move palicy:

|Ifdevice suppurtsj
|If device supports = |

for duplication

Ay location «

To_copy =

wny lacation = |

| =l
Dffgite

(0]:4 . Cancel [Ta_copy ) ki

Figure 7-42 Advanced properties

All the other tabs (Media Retention, Save File Retention, Activity) in the
During Save window shown in Figure 7-41 on page 374 are only a summary
of what has been specified. Therefore, you can leave them unchanged.

. Click OK in Figure 7-41 on page 374 to return to the Properties window
shown in Figure 7-43 on page 376.
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@ Itsodbsave Properties - E

Description: |Saves all ITSO data bases|
Last changed: 2005-11-27 12:18:27
Changed by, Vitape3

Backup activities

B @8 =9 |

— | —
Eefore Ciuring After ‘

Ik J CanceIJ Help ?

Figure 7-43 Properties window

7.4.3 The After activities

The After tasks are essentially the opposite of the Before activities.

The General tab

In the Before window, everything dealing with taking down servers was
deselected. Therefore, there was no requirement to start them after the backup is
finished.

Click After in the Properties window; the window shown in Figure 7-44 on
page 377 is displayed.
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O Itsodbsave Properties - After Save

General ] Power Down | Job Queues | Subsystems |
Fun serer command:

Server command:

Diays to run:
[+ Monday [+ Friday
v Tuesday Iv Saturday
I+ ‘“Wednesday I Sunday

[+ Thursday

Media action when save ends: |Unload =~
Save media information: Ohjects |

Maone
Libraries
[ Start hosted logical partitionObjects

[ Start integrated servers

[ Stant TCRIP servers

| Start Lotus servers

| Run maintenance Maintenance Options...

o |

Cancel ‘

Help |‘?|

Figure 7-44 General tab

The Power Down tab

Use Power Down if you want to restart your system after the backup is
completed. In this scenario, it is left untouched.

Return to the Properties page by clicking OK. This takes you back to the Backup
Policy Properties page. Since there is nothing more to specify, click OK, as

shown in Figure 7-45 on page 378.
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&) Itsodbsave Properties -

Cescription: |Sa\fes allITSO data hases|
Lastchanged: 2009-11-27 12:18:27
Chanoged by Virltape3

Backup activities

B 9| @ |

—
Befare Ciuring After

[o]34 CancelJ Help ?

Figure 7-45 BRMS backup policy, properties - done

Before execution, verify that you have virtual tape volumes relating to the
selected density *VRT32K. They should exist in the image catalog, since you are
pointing to it. It is much more convenient to have all your volumes in a common
image catalog.

This concludes the section on tailoring the backup policy.

7.5 Adding media to BRMS

Adding media to BRMS is a logical add only. No tape volumes are created. When
adding physical tape volumes, just provide names and they will be added. You
can add them in advance.

However, this is not the case for virtual volumes. They have to exist.
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You can add media “on the fly” as well, while creating a backup policy. To make

things simple, you can treat it as a separate task, and perform the following
actions:

1. Right-click Tape Volumes and select Add, as shown in Figure 7-46.

- %_ Backup, Recovery and Media Services
@ Archive Policies
Backup Palicies
@: Move Polices

= Media
Media Poals Explore
Open
Create Shaortout
Customize this View r
Reclaim...

— Add. ..

View Volumes Repart...
Add a connection

Install additional components
Figure 7-46 BRMS adding media

2. In the Welcome window that appears, click Next.

3. In the Select Media Pool page that appears, select the media pool (in this
case, Vrt32k) as shown in Figure 7-47 on page 380.
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Add Media - Select the Media Pool - = 2/ed

Selectthe media pool you want to add media to.
Media pools:

Media Pool Description
Mer240 .
Merv256 i
Qic100o Entry created by ERM configuration
Qic120 Entry created by ERM configuration
ic150 Entry created by ERM configuration
Qic2de Entry created by ERM configuration
Qic2gh Entry created by ERM configuration
Clicdde Entry created by ERM configuration Froperies...
Qicdgh Entry created by ERM configuration o
Qics25 Entry created by ERM configuration
Savsys Entry created by BRM configuration
W2 a0k Entry created by ERM configuration
W2 a6k Entry created by BRM configuration

| Entry created by BRM configuration

Entry created by ERM configuration -

| 3
[% <gack [T wew- | | Cancel |

Figure 7-47 BRMS adding media, media pools

By clicking Properties, you can make changes to a media pool (for example,
specifying a more understandable text). You can also change the amount of
megabytes that the resulting virtual tape volumes will store.

In this scenario, since the backup is not very large and disk space should not
be wasted on allocating empty areas, they were set to 5000 MB (5 GB), as
shown in Figure 7-48 on page 381. When this is full, BRMS will automatically
find a new volume the operating system places the data in.

Note: It is the operating system that executes a backup. BRMS only
supplies the terms and condition and stores the result when the backup is
finished.
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Vrt32k Properties - 3

Description: 32K density suites all real tape drives

Density: HaZk &7

Media capacity

(" Use media format

+ Specify capacity, |5 Units: |GE -

-

[ "Write once media

Advanced... J

Backup and Archive Policies. . |

0]34 | Cancel l Help 7

Figure 7-48 BRMS adding media, media pools - properties

The Advanced option in the Properties window shown in Figure 7-48 relates
only to physical media, while the Backup and Archive policies option helps
you specify whether you want to allow full saves, changes only, or both.

In the Advanced window, you can also indicate if you want to share media
across systems. This is normal when several systems back up to a common
tape library.

In this scenario, since we are saving to virtual tapes that are created under an
image catalog somewhere on an ASP (which makes it a bit complicated to
share volumes), this option is left unselected. The same is the case with Write
once media, since it applies only to optical media.

To leave the Advanced window, click OK.

. In the Select media pool window shown in Figure 7-47 on page 380, since
pool V32K is already selected, click Next.

. Specify where to find the volumes that are going to be added to BRMS. All
virtual volumes are created in image catalogs. BRMS presents you with all
the image catalogs that it is aware of at this point, as shown in Figure 7-49 on
page 382. Select your image catalog itsodb, and click Next.
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& Add Media - Select the Image Catalog - JIo&d

Selectthe image catalog from which you want to select the volumes to add.

Image catalog: Aktest b
Aktestp —
Bhtest

lt=odb

e rrt [%
Mycatalog
hycatalog2
ity [
Mewat -

= Back | Mext = | Cancel

Figure 7-49 BRMS adding media, select media pool

6. Alist of all volumes in the selected image catalog is presented.

In this example, there are five volumes. Add all of them to BRMS by selecting
them and clicking Next, as shown in Figure 7-50 on page 383.
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Add Media -Select Volumes - =Jo/Ed

Select the volumes that yvou want to add to0 ERMS.

Image Catalog: tsodb

Selectvolumes to add:

Yolume Mame J
WAZK01
YWazk0z2
YW3AZK03
WAZK04
YW3z2Kk05

<X

= Back I_Nextb | ‘ Cancel

Figure 7-50 BRMS adding media, select volumes to add

Now decide on where to place your volumes, since BRMS presents all the
existing locations. In this scenario’s move policy, it is specified that the
volumes should bounce between locations VIRTUAL and COPIED. Therefore,
the obvious thing would be to have them in location VIRTUAL.

You can place them in any location. However, think of these virtual tapes as
you would real tapes, that is:

— There should be a tape unit.

— The tape unit has to be varied on.

— The tape unit has to be ready.

— The tape unit has to have a tape mounted or at least loaded.

— The tape must be unlocked (write protect switch).

— The tape must be of correct density.

— The tape should be initialized.

— The tape must have a unique name.

— The tape must be expired unless you append to its end.

— You must have enough volumes to contain the data to be saved.
— BRMS must be aware of the tape units’ existence and characteristics.

Make your choice with these points in mind.
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7. Add virtual volumes to location VIRTUAL by using the drop-down menu
against Location in the Select Media Storage Location window. Select
location Virtual, and click Next, as shown Figure 7-51.

Add Media - Select Media Storage Location - (=JIOJEs

Storage locations define any place where your media is stored. Selectthe location
where you want to add this media. Click Mew Location to create a new storage

location.

Location:  |Home location = Mewy Location |
Home location
Copied Help

Wault

irtual t

= Back | Mext = | Cancel

Figure 7-51 BRMS adding media, select location

8. The next window, shown in Figure 7-52 on page 385, allows you to initiate the
media and virtual tape drive that should be used. Do so, if required.

In this scenario, since it is assumed that they are already initiated, click Next.
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Add Media - Initialize Volumes - (=

Select the volumes to initialize. Ifyou select lgnare Active Files, you will destroy any
active data an the wolume.

2 olumes to initialize:

Yolumes Initialize lgnore Active Files
W32k i ]
Wazknz I ]
Wa2k03 i ]
Wa2k0d H ]
Wazk0s i ]

What device dovouw want to initialize your media on?

Media pool; Wrt3d2k
Device: Tapwrt hd

Media action when daone: |LUnload S
= Back | et = | Cancel

Figure 7-52 BRMS adding media, initialize tape volumes

9. The last window is a summary of the selections made. In this scenario, since
you do not have to go back and change anything, click Finish.

This concludes the section on adding media to BRMS. You are now ready to
execute your backup policy.

7.6 Running the backup

To execute the backup policy, perform the following tasks:

1. Look up Backup, Recovery and Media Services and ensure that everything
is set to run the backup.
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Note: We deliberately set it up so the example backup will not work. The
backup, as defined, will work. However, we made sure that the virtual
image environment is not in a ready state to accept the data, exactly as it
would have been, had you forgotten to vary on the tape drive.

We thought it would be useful to show some of the pitfalls, rather than have
you discover them by yourself. The examples are found in n Chapter 8,
“Debugging examples using the GUI” on page 431.

2. Right-click Backup, Recovery and Media Services and right-click your
policy (in our case, Itsodbsave). Then select Run Now, as shown in

Figure 7-53.

Policy | Description Sy . - .

*Blkuarp Backs up all user data

*Sysarp Backs up all system data

*System Backs up the entire system

.ﬂ.ktest CTLG for Albert Karels Residency Virtual Tape

A “FItsodbsave Saves all [T50 data bases
Run Mow
Schedule. ..

Mew Based on...
View History...
Delete...

Save Save Files...
View Report...

Properties

Figure 7-53 BRMS running the backup, Run Now selected
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As an alternative, you can click the Run icon in the top left corner, as shown

in Figure 7-54.
(£ iSeries Navigator
File Edit Wiew Help
Z 0 9By e X
En ent: My Connections | Backup Policies
Run
ﬁ Collection Services | | Policy | Description
Logical Partitions *Blkugrp Backs up all user data
+ Metwark o *Sysgrp Backs up all system data
+ Integrated Server Administration *System Backs up the entire system
r T i o i
+ EIE':"'”t!"' i [HaDaily Contral group for daily backupg
+ T
-4 niiij:m roUps Imndhsave Saves all ITSO data bases

Figure 7-54 BRMS running the backup, run button

3. The window that appears, shown in Figure 7-55, asks if you want to perform
any overrides.

Since this is not required in this scenario, click OK, as shown in Figure 7-55.

(£ Run Backup Policy Itsodbsave - Backup Overrides
Save activity for all save items in policy

{+ {lza palicy seting Changes Only

" Owerride policy setting: |_ =]

Fetention for =ave information
+ Use policy settings

(" Override policy settings:

~ li

~lgnore backup policy omits. This does not affect omitted items in backup lists.

(0] 34 Cancel | Help |‘?|
Figure 7-55 BRMS running the backup, overrides

To run the job, you should be connected to the central system. If you are not,

you will be asked to (or the Navigator will try to connect you). This can take a
while.
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The Management Central servers in the endpoint or BRMS IBM @server

iSeries server should also be running. They should start automatically when
an iSeries is powered on.

The central system connects to the endpoint system to initiate the execution
of a task (for example, BRMS backup, restore, maintenance, and so on). Wait
for the connection to the central system to take place.

4. When this is done, specify whether you want the joblog or not. The first time
you run the job, it is useful to view the joblog regardless of the end result, just
to understand what the job did. Click OK, as shown in Figure 7-56.

@ Save Output (joblog) for BRMS Task - %
u]

The task output {oblog) is saved when a task fails. For some tasks, you may want t
also save the output even when the task completes successiully.

[+ Save task output when the BRMS task completes successiully:

Mote, the value above will be persisted and used for future ERMS task operations.

[ Do not show this dialog again.

ik Cancel

Figure 7-56 BRMS running the backup, save joblog

The Navigator status bar shows a message indicating what is going on, as
shown in Figure 7-57.

Task 'Fun Ttsodbsave’ backup policy started.
Figure 7-57 BRMS running the backup, started - indication on status bar

5. Pop-up windows such as the one shown in Figure 7-58 also appear. Click OK.

@ iSeries Navigator
-

Tazk'Run ‘tsodhsave’ backup policy has been started. Look in Task Activity
under Management Central to view status and wark with this task.

[+ Show this messade again

Figure 7-58 BRMS running the backup, backup policy started pop-up
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A status pop-up window, shown in Figure 7-59, displays while the backup is
executing.

'‘Run 'ltsodbsave” backup policy Status

File Help
®

Status: Started

Target Systems and Groups | Status
— B Started
Figure 7-59 BRMS running the backup, status started

When finished, the status displayed changes to Completed, as shown in
Figure 7-60.

‘Run ‘ltsodbsave’ backup policy Status

File Help
®

Status: Completed

Target Systems and Groups | Status
—j Completed
Figure 7-60 BRMS running the backup, status completed

This concludes the section on running the backup.

7.7 Restoring an object

Restoring objects is a simple task, and is done from Backup, Recovery and
Media Services Tasks.

It is assumed that:

» The image catalog is in loaded status.

» The virtual volumes still exist.

» There is a tape unit that is varied on.

» The tape unit is ready.

» The tape unit should have the backup tape mounted or at least loaded.
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In Chapter 8, “Debugging examples using the GUI” on page 431, some
scenarios are set up in which these parameters are not fully in place.

To restore an object, perform the following tasks:

1. Under Backup, Recovery and Media Services Tasks, select Restore iSeries
data, as shown in Figure 7-61.

E:';;_E:ackup, Recovery and Media Services Tasks
» [El Archive tasks
Save all save files
&, View or edit global policy properties
Add media for saves
View volumes report
&, Restore iSeries data QE']

@1 Print reports

|Restnres selected Dhject5.|

Figure 7-61 BRMS restore

If you require help, expand Restore iSeries data by clicking the green arrow
on the same line, as shown in Figure 7-62.

Jackup, Recoveryand Media Services Tasks

b (il Brchive tasks i B view save history
Save all save files E‘@_ Display BRMS log
% View or edit global policy properties t# Manage devices
% Add media for saves ¥ Manage disk pools
@ View volumes report b ' Mowvement tasks

@ Restore iSeries data - ? Help for related tasks

Back up selected data
Manage archive polides
Manage backup polices
Manage containers
Manage disk pools
Manage lists

Manage media

Expire media
Customize Media folder
Customize Save Histary
Customize BRMS log

Bt o - - D D8 4 8- 8- k- T80

Figure 7-62 BRMS restore, help

2. Select Restore iSeries data. A dialog box appears, telling you how to use the
next window. Click OK, as shown in Figure 7-63 on page 391.
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% Restore - E]@

Cn the following panel, you can specify the criteria to help locate the specific iterm yau
want to restore. Once you locate the item fram the Save History window, right-click an the
itern and click Restore.

Cancel | Help |‘?|

Figure 7-63 BRMS Restore instructions

3. In the window that appears, shown in Figure 7-64 on page 392, fill in details
about what to restore, select between dates and other selection criteria, if any.
Use Browse if required.

The save items window comes up in different shapes, depending on what is to
be restored. In this scenario Library, objects and members was selected,
which allows you to restore a single object, namely the database file PARTS
in the library DBITSODBO1.

Since a single object named “parts” is being restored, input the following
values, and click OK, as shown in Figure 7-64 on page 392.

— Policy: itsodbsave
— Saved items:
e Type: Libraries, objects or members
e Library: dbitsodb01
¢ Object: parts
e Objecttype: File
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@1 Save History - Include - ' E]@

Palicy: [tsodbsave = Browse. .
Media pool: I ~ Browse. .

Save dates: All bt
| = | =
Yalume: I -
Completion status: |All =]
Disk pool number; JAll -
Disk pool narme; I b Browse...
Expiration dates: All - ™~
| = [ Decernber 1, 2005
Type of save; |AII j
System: Local system | Browse...J
Saved items

Type: |Lihraries, objects, or members ~|

Library.  |dbitsodb0l  ~ |

Object  Jparts <]

Object type: [Fila =l
Member |l Ea

(0]34 | Cancel ‘ Help |'?|

Figure 7-64 BRMS restore, what to restore

The window that appears states that restore task has been started. There is
no cause for worry since nothing will happen until you tell recovery from which
backup you want to restore.

The Save History window reappears, showing the backups it found based on
the recovery selections, as shown in Figure 7-65 on page 393. In this
scenario, two choices were provided:

— A backup from November 27
— A backup from November 30

Both are full backups, in which 67 objects were saved.
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4. Mark the latest backup (that is, November 30) by double-clicking it as shown

in Figure 7-65.
@1 Save History
Fle Edit “ew Hep
| Policy: Itsodbsave System: Library: Dbitsodb01 Object: Parts  Object type: File
Saved Item |T3-'|:|e | Path | Date |'I'|me Save Type | Volurne | Expirati... | Objects Saved
EDParts File  Library Dbitsadb01  11/27/05 1:56:02FM  Full viZkol 1130005 &7
(AParts File  Library Dbitsodb01'  11/30/05 5:24:33PM  Full v3zko3  12/3j05 67

Figure 7-65 BRMS restore, mark which save

As an alternative, you can right-click a backup and select Restore, as shown
in Figure 7-66.

Save History -

File Edit Wiew Help

=& & X EBH

Policy: Ttsodbsave System: Appn.rchas0s

Saved Item |T}'pe |F‘aﬁ1

CdParts File  Library 'Dbitsodb01
—FParts File e I

Restare,..
Media
Media Set
Delete, .,
Detailz

Figure 7-66 BRMS restore, mark which to save

A third option is to click the Restore icon, as shown in Figure 7-67 on
page 394.
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& Save History -

File Edit Wiew Help

= Q4 X B F
| P':'"C""|Restnre|ave

Saved Item | Type | Path

__EParts File Library 'Dbitsodbo1’

Figure 7-67 BRMS restore, mark which save using Restore button

Now you have to choose whether to restore the entire save or just parts of it.
In this scenario, since only one file is being restored, you can specify that you
want to restore only one of its members.

We have already specified to BRMS that we are only interested in details at
the object level. Consequently, BRMS cannot provide guidance about how
many members this file has. Nor can it tell their names.

It should be filled manually if only one member is to be recovered. Select only
one object for restore. Select Restore entire selected save in the window
shown in Figure 7-68 on page 395.
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@. Restore - Restore Entire Save - g@]g

Do you want to restare the entire save, or do you want ta specify iterms to restare?

Saved iterns to restore:

Sawved ltem Date Saved | Time Saved | Save Type | Ohjects Saved |

(Ohject 'Parts’ of type File'in library 'Dhitsodb01' 11/30/05 A:24:38 PM Full 67

1| ﬂ

" Restore entire selected save

' Specify items in the save to restore?

Wember. Al hd

= Back I Mext = | | Cancel | |

Figure 7-68 BRMS restore, entire save or selected objects?

You can also select specific items. Since a single object (that is, a file) is being
saved, the only thing you can select is its members. If you had specified
restoring an entire library, other options would have shown up.

Click Next.

The second window shown in Figure 7-69 on page 396 asks if you want to
restore to the same disk pool or not. Select Yes, restore to the same disk
pool, and click Next.
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&, Restore - Restore to Same Disk Pool - g@

Do you want to restore the saved items to the same disk pool from which they were saved?

" Mo, restore to a different disk pool:

e

= Back | Mext = | Cancel |

Figure 7-69 BRMS restore, same disk pool

5. To restore to the same location, select Yes, restore to the same location,
and click Next, as shown in Figure 7-70 on page 397.
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(&} Restore - Restore to Same Location - g@

% Do you want to restare the saved items ta the same location from which they were saved?

Dhitsodbo1

" Mo, restore to a different location:

= Back | Mt = | Cancel |

Figure 7-70 BRMS restore, same location

6. Select which tape drive to use. Earlier in this section, it was pointed out that
the recovery media should be thought of as a real tape volume that should sit
in a tape drive, which in turn should be varied on and be ready, and so on.

To prevent the system from picking a drive pointing to something totally
different, select the same tape drive that saved the data on the virtual
volumes. Select Tapvrt01, click Add Before or Add After, and click Next, as
shown in Figure 7-71 on page 398.
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ﬁ Restore - Use Save History Device u@]

Do youwant a device to he automatically selected for the restare?
" “Yes, automatically select a device
+ Mo, specify up to 4 devices:
Available devices Selected devices
Mewsrtol Tapvrto1
MNewwyrtls
Taprthh Add After --=
Tapwribhl
Tapwribh2 Remave =--
Tapwri02
Tapvrios
Tapyri0?
Tapvrtog
= Back et = Cancel |

Figure 7-71 BRMS restore, select tape drive

7. The next window, shown in Figure 7-72 on page 399, asks if you want to see
the joblog. In this scenario, since we do, click OK.
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[, Save Output (joblog) for BRMS Task -

The task autput {oklog) is saved when atask fails. For some tasks, you may want to
also save the output even when the task completes successtully.

[+ Save task output when the BRMS task completes successtully,

MHate, the value above will be persisted and used for future BRMS task operations.

[~ Do not show this dialog aoain,

I:OK;I _Canﬂ

Figure 7-72 BRMS restore, produce joblog

You are now at the point when you can begin restoring. A summary of the
selections is shown and you can decide to either run it now or schedule it for a
later date.

8. There is one more thing to verify, before finishing the task. Click Advanced
Options in the Restore Summary window shown in Figure 7-73 on page 400
to do so.
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. Restore - Summary - glg]ﬁ

% Click Finish to restore the selected items now. Click Schedule to restare the items at a later time. Be sure to
: mount the volumes you need or make sure they are availahle before running the restare.

ltems to restore:; 1

Devices: Tapri01
wolumes needed: [voume
W3z2k03

Advanced Options.J

= Back | | Finish | GCancel | ] schedule

Figure 7-73 BRMS restore, summary

After clicking Advanced Options..., specify how you want the tape to behave
when done. Should it rewind, unload, or stay in the current position? In a
virtual environment, this is not so important. However, keep in mind that the
virtual volumes are identical to real physical tape volumes. If you display a
volume, it starts from the beginning and seeks its way, sequence number by
sequence number, until it finds what it is looking for.

For doing a restore, the approach is a bit different. A tape has called block
numbers, which BRMS stores in its databases. When BRMS commands that
something be restored, it hands out the block number to the operating
system. With that in hand, the tape drive can do a fast positioning to the exact
spot where the backup is and immediately start restoring.
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This is also the case with append. It directly looks up the last file on the
volume and adds the new dataset behind.

Restriction: While some tape drives can do fast positioning, others
cannot. All virtual drives can.

The Advanced panel offers a few more options, namely, the database
members to restore and whether you want to allow differences or not.

9. In this scenario, since nothing else has to be restored, select Unload against
the End of tape action field in the window shown in Figure 7-74.

Select whatever you find reasonable, and then click OK.

@&, Restore - Advanced Options

Device aptions

End of tape action: |Rewind e

Database members to restore: [all members —]
Allow ohject differences
[ Al
[ File level

[ Authaorization list
[ Crvvner

[ Prirnary group

(0] 8 | Cancel Help ?

Figure 7-74 BRMS restore, end of tape action plus allow differences

10.This brings you back to the Summary page shown in Figure 7-73 on
page 400. Since you have nothing more to add, click Finish.

If need be, from the Summary window, you can also schedule it for later
execution.

11.This launches the restore, as shown in Figure 7-75 on page 402. Click OK.
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@1 iSeries Navigator

Task ‘Restore tems  has heen started. Look in Task Activity Lnder
Management Central to view status and work with this task,

[v Show this message again

Figure 7-75 BRMS restore, execute

This returns you to the status window shown in Figure 7-76.

& & Restore Items (2)" Status _ |
File Help [File Help

@ 0 @
Status: Starting... Status: Completed

Target Systems a... |Status | [Target___ Status - —[
B Starting, — | — B 9.6t cCompleted

Figure 7-76 BRMS restore, execute status

The restore action is now completed successfully.

7.7.1 Determining whether the restore worked
There is a long way and a short way of finding out if the restore worked.

The long way
In the Navigator, perform the following tasks:

1. Select Management Central.
2. Expand Management Central by clicking the plus (+) sign.
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3. Select Backup, Recovery and Media Services. This shows the jobs that
were executed and whether their status is completed or failed, as shown in

Figure 7-77.

iSeries Navigator

File Edit Wiew Help

e

Central System:

| Task Activity: Backup, Recovery and Media Services

|- (B Management Central |
=--F] Task Activity i
i

Commands
Packages and Products

% Inventory

@ Fixes
ﬁ Collection Services
[ Users and Groups

|| Task

| status
@,Resb:ure Items Completed
B run Ttsodbsave’ back... Failed
Rrun Ttsodbsave back... Failed
Rrun Ttsodbsave' back... Failed
@Run Ttsodbsave' back... Completed
DRun Ttsodbzave’ back... Completed

%|Backup, Recovery and Media Services|

Figure 7-77 BRMS restore, finding out - list of jobs

4. Select your job and click Task Output, as shown in Figure 7-78.

2! "Restore ltems
File Help

@
Statu{ Task Outout]

Target Systerms and Groups | Status

' Status

—ﬂ Completed
Figure 7-78 BRMS restore - task output

5. This brings up the listings for that job. In this case, it is only the joblog.
Use the Open icon or double-click it, as shown in Figure 7-79 on page 404, to

bring up the joblog.
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011194/ 0zrcsrvs/Quser Printer Output -

File Edit View Help
=) 3 | ¥ X | @
L_Erh*ilir194ﬂ2userﬂ12Tcsrvs
Open
File Name | User-spedfied Data | Lser | Status
¢ 1i0pjoblog QZRCSRENVS Quser Ready to print

Figure 7-79 BRMS restore, finding out - BRMS restore - task lists

The joblog is displayed, as shown in Figure 7-80. Restoring a single file
generates a CPC3703 message stating One object restored.

@ I €
Message . . . . I Data area QIAREYSPAC created in library QTEMP.
CEC3703 Completion 00 12/01/05 1B:18:25.023328 QlaMs QBRM *STMT QZRUCLSE 29

From user . . . « « = + = = 1
From module . . « « « + « &« 1
From procedure . . . . « « 3

MsgOS400FRCBI0StringQ2 10glaMessage

lfqla!sg?gperLR:TQQ_L3qla$essag tack

Statement . . . . . . . . . 3 24

To module . SR JZE

To procedure . . . . .+ « .« @

Statement . . . . . 4 . . o d 83

Message . . . . 3 1 objects restored from DBITSCDBOl to DBITSODBOI1.

Cause . v o . « % -- 1 objects were restored. -- 0 spooled files restored.
Data was restored from saved library DBITSODB01 to library DBITSODBO1l at
12/01/05 18:18:19. oObjects were restored from sequence number 2 on volume

V32K

Figure 7-80 BRMS restore, finding out - joblog

If you drill down, you will see some useful information (although it is difficult to
read). You can see, for instance, message CPF3722 stating that an older
version of PARTS type FILE in DBITSODBO01 was restored: The version
restored is older than the VOL(*SAVVOL) version of the object. If the
RSTLIB and SAVLIB values are not equal, the save history is lost.
Otherwise, the version restored is not the VOL(*SAVVOL) version and
the records of the newer versions are lost.

There is obviously a later backup. In this scenario, BRMS was asked to only
look up saves that were done within the control group. It may have been a
better idea to specify A11, which would have included all backups of this
object.

The joblog also provides the following information: To restore the former
VOL (*SAVVOL) version, specify RSTOBJ 0BJ(PARTS) SAVLIB(DBITSODBO1)
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DEV(tape-device-name) OBJTYPE(*FILE) VOL(PAR003) LABEL(DBITSODBO1).
Specify SAVDATE and SAVTIME as 12/01/05 17:17:48.

As mentioned earlier, the CPC3703 message states that 1 object was
restored. The details against it are: Data was restored from saved library
DBITSODBO1 to library DBITSODBO1 at 12/01/05 18:18:19. Objects were
restored from sequence number 2 on volume V32KO03.

This message is also sent to the BRMS log. Therefore, in the next section we
describe the easy way of seeing whether the restore worked.

The easy way

The easiest way to determine whether something is restored is to use the BRMS
log. There are a number of ways in which you can select information from this
log. Follow these steps:

1. Under the Backup, Recovery and Media Services Task bar, open the BRMS
log by selecting Display BRMS Log, as shown in Figure 7-81.

P¥eackup, Recovery and Media Services Tasks

E Back up the system 5 Print reports
b % Backup tasks % Perform maintenance and deanup
b @ Archive tasks % View save history

Save all save files % Display BEMS log |
% View or edit global policy properties %’ Manage devices
Add media for saves (¢ Manage disk pools |Displays the BRMS log.

Figure 7-81 BRMS restore - BRMS log using environment tasks

2. The BRMS Log - Include window shown in Figure 7-82 on page 406 appears.
Input the appropriate date and time range and click OK.
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@ BRMS Log - Include

Entry types: All i
Minimum severity (0-99); I—III:|
Message I Il -
Dates:
" All dates

{+ Specific dates
Fram: | Mowember 27, 2005
Ta: | Movember 29, 2005

Times:
" Alltimes

(+ Specific times

F%m: 22026 PME|:
To: B.20:268 PME|:

Program: I -
Lser: Il -
Joh name: Il -
Joh numbhber: Il hd

[v Always show this first

(0] 4 | Cancel | Help |‘?‘

Figure 7-82 BRMS restore - BRMS log includes

This displays a window similar to the one shown in Figure 7-83 on page 407.
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BRMS Log - =X
File Edit View Help

D‘ 1 minutes old
Date Sent: 11/27/05 - 11/2%/05 Time Sent: 5:20:26 PM - 6:20:26 PM
Message ID | Severity | Entry Type | Message | Date Sent | Time Sent User | [A
Brm1143 0 Media Volume YRTVO1 removed from media inventary, 11/28/05 9:11:41 AM  Virttapel :
Brm1144 10 Media Volume YRTVD 1 with media dass VRT256K added to t...  11/28/05 9:13:20 AM  Virttape1
Brm1380 10 Backup Begin processing for control group AKTEST type *BKL. 11/28f05 91335 AM  Virttapel
Brm1097 a Backup Interactive users are allowed to stay active, 11/28f05 91336 AM  Virttapel
Brm 1669 10 Backup Devices TAPVRTOT will be used for control group AKT...  11/28/05 9:13:36 AM  Virttapel
Brm1058 0 Backup Starting save of library AKTEST™* to devices TAPVYRTO7.  11/28/05 9:13:38 AM  Virttapel
Cpfasss 10 Unknown  CRTQTAARA DTAARA{QTEMP/QSRPARFMT) TYPE(*C... 11/28/05  9:1%:38AM Virttapel
Cpc0S04 20 Backup Da;&rea QSRPARFMT created in library QTEMP. 11/28f05 9:13:38 AM  Virtiapel
Brm1315 0 Media Volume VRTVO 1 moved, 11/28/05 9:13:39 AM  Virtiapel
Cpc3701 20 Backup 11 objects saved from library AKTESTO1. 11/28/05 9:15:52 AM  Virttapel
Cpc3701 20 Backup 11 objects saved from library AKTESTO2, 11/28f05 91552 AM  Virttape1
Cpc3701 20 Backup 11 objects saved from library AKTESTD3, 11/23f05 9:15:52 AM  Virttape1
Cpc3701 20 Backup 11 objects saved from library AKTESTO4. 1142305 9:15:52 AM  Virttapel
Cpc3701 20 Backup 11 ohjects saved from library AKTESTOS. 11/28/05 9:15:52 AM  Virttapel
Cpc3701 20 Backup 11 objects saved from library AKTESTOS. 11/28f05 9:15:52 AM  Virttapel
Cpc3701 20 Backup 11 objects saved from library AKTESTOT. 11/28f05 9:15:52 AM  Virttapel
Cpc3701 20 Backup 11 objects saved from library AKTESTOS, 11/28/05 2:15:52 AM  Virttapel
Cpc3721 20 Backup & libraries saved. 11/28/05 9:15:52 AM  Virttapel
Brm1647 10 Backup Starting save of media information at level *CBJto d...  11/28/05 9:15:53 AM  Virttape1
Cpc3701 20 Backup 19 objects saved from library QUSRBRM, 11f28/05 91557 AM  Virttapel [v
<l | B

1- 20 of 898 obiects

Figure 7-83 BRMS restore - BRMS log entries

As with any information presented in this manner, you can sort the columns
by clicking their headers. The next click sorts in the opposite direction. You
can expand or shrink the width of the columns if they are too narrow or too

wide.

The window shown in Figure 7-84 shows an example of the window after the

sorting action.

& BRMS Log -
File Edit View Help

B I

| Date Sent: 12/1/05 - 12/1/05 Time Sent: 5:20:26 PM - 6:20:26 PM  User: Virttape3

Message ID | Sewverity Entry Type | Message | Date Sent | Time Sent

Cpc0904 30 Restore Data area Q 1AKEYSPAC created in library QTEMP, 12/1j05 6:18:24FM
Cpc0904 30 Restore Data area Q1AKEYSPAC created in library QTEMP, 12/1/05 6:18:24PM
Cpc3703 30 Restore 1 objects restored from DEITSODBO1 to DBITSCDED1. 12f1/05 6:18:25 FM

Figure 7-84 BRMS restore - BRMS log entries severity 30
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Double-clicking a message row returns detailed information to you, as shown in

Figure 7-85.

Detailed Message Information
Message 1D CRC3T03

Date and time sent. 121005 6:18:25 P

Severity: a0

Entry type: Festore

Message:

1 objects restored from DEITSODEO to DRITSODEOT.

Wessage help:

Cause .. .... -- 1 objects were restored. -- 0 spooled files restored. Data
as restored from saved library DEITSODEDT to library DBITSODEOT at

12101005 18:18:19. Ohjects were restored from sequence number 2 on
nlume ¥32K03.

Frograrm: 2 aactianr

Jab name: CIZFLSvs
(WE=T=1 8 Wirttape3
Mumber: 011194

Ik | Help “?|

Figure 7-85 BRMS restore, detail message text

This concludes the action of restoring an object.

7.8 Duplicating volumes

To secure your data, copy your virtual backup to physical media. In this scenario,
only one volume is added.

7.8.1 Adding physical tape volumes

To duplicate virtual volumes to real tapes, add the target tapes to BRMS. This is
no different from adding physical media.
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Following these steps:

1. Under Backup, Recovery and Media Services, right-click Tape Volumes and
select Add volumes, as shown in Figure 7-86.

]

Customize this View
Add a connection Redaim...
Create a backup policy Add...

- % Backup, Recovery and Media Ser vrinis U!rb.lal Catalogll
[y Archive Policies Vrtd1s  virtual Catalog0l
Backup Policies ¥32k01  Mot_copied Itsodb
[ Mave Policies ¥32k02 Mot _copied Itsodb

- Media ¥32k03  Mot_copied Itsodb
Vaokna ot copied -
Media Pools Vault Ttsodh
Open Home location  Ttsodb
Create Shortout

very and Media Services Tasks

12 system
sks

Figure 7-86 BRMS duplicating volumes, add physical media - add volumes

2. In the Welcome wizard window, click Next.

3. The next window asks you to specify the media pool in which you want to
place your tape volume. Select one that matches your tape drive or your

virtual volume.

Remember that you are now creating a tape that may be used for recovery.
Since duplicating tape volumes is an ordinary batch job, there is normally no

time constraint. The main issue to keep in mind is, what is important for a

recovery situation, speed or flexibility.

In this scenario, since the lowest density for the virtual tapes is taken to be
flexible, adhere to that concept and select a low density format for the physical

tape.

Important: Be aware that, although you may have selected the lowest
possible virtual volume density, you cannot be certain if a physical low

density cartridge can be produced. Most modern physical tape drives do
not support writing to low density cartridges. This is because the physical

layout of the tape drives’ read and write heads are different. Typically, a

high-density drive divides the tape surface into more stripes and writes the

bits closer to each other.

Make your choice and click Next, as shown in Figure 7-87 on page 410.
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Add Media - Select the Media Pool - =Joe3
Selectthe media pool vou want to add media to.
Media poals:
Media Pool Descriptian
Qic1000 Entry created by ERM confiquration
Qe 20 Entry created by BRM configuratian
Qic150 Entry created by BRM configuratian
QicZde Entry created by BRM configuration
QicZoh Entry created by ERM configuration
Qicdde Entry created by BRM configuration
Qicdgh Entry created by ERM confiquration
Qics25 Entry created by ERM configuration
Savsys Entry created by BRM configuration
Wr240k Entry created by BRM configuration
W2 a6k Entry created by BRM configurat
WrtIzk 32K density suites all real tape drives
WG 4k Entry created by ERM confiquration
‘ 2l
= Back l Mext = | | Cancel

Figure 7-87 BRMS duplicating volumes, add physical media - select media pool

4. In the Add volumes window that appears, type the volume name and click
Add. Repeat until all the volumes are added to BRMS.

In this scenario, only one is added. Click Next, as shown in Figure 7-88 on
page 411.

Important: Volume names should be unique even across systems.

Avoid misleading names such as Monday, and so on, even if you only have
a single drive. There is a definite chance of such a naming scheme
breaking when the tape for Wednesday has to be mounted on Saturday.
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Add Media - Add Volumes - ME[=

Wihat volumes do you want to add? You can enter either the volurme name or enter a
prefix and the number ofvolumes that have that prefix.

2 Forexample, ifyou want to enter a zingle volume named GRMOOT, yvou would type
GRMO0T and click Add. To add 50 volumes that all have the prefix GRM, you would
type GRMN in the preficfield, select 50 for the number, then click Add.

Yolume name or prefi: |qi|:IZIIZI1

Mumber of volumes with prefix 1E|:

Valumes to add:

@ico0d
Remove
= Back | Mext = Cancel

Figure 7-88 BRMS duplicating volumes, add physical media - add named volumes

5. Add your volume to a location, as shown in Figure 7-89 on page 412.

The quarter-inch tape drives are not tape libraries. They are only simple,
single drives. They do not even have a tape loader, so a location does not
really apply to them. At this point, you can create locations TAPO1, TAP02,
and so on, but there is little benefit in doing so, since they can only hold one
volume at a time.

In this scenario, the example tape is placed in location *HOME.

As discussed earlier, every volume has to be in a location. This is especially
important to physical media. BRMS always creates a location named VAULT,
which is used in this example. However, you should also know where your
physical scratch tapes are. If you have a tape library, they will be there. If you
have only a single drive (as is the case in this scenario), it is beneficial to have
a location named TAPESHELF, COMPROOM, DRAWER, or whatever suits
you best. Since *HOME is also possible, it is used here.

Click Next.
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Add Media - Select Media Storage Location - o

Storage locations define any place where your media iz stared. Select the location
where you want to add this media. Click Mew Location to create a new starage
S locatian.

Location:  |Home location = Mew Location |
Help

= Back | Mext = | Cancel

Figure 7-89 BRMS duplicating volumes, add physical media - add volumes to location

6. Initialize volumes in the window shown in Figure 7-90 on page 413.

However, since the volume is already initialized in this scenario, skip that and
click Next.

412 i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation



Add Media - Initialize Volumes - =JoOEd

Select the wolumes ta intialize. Ifyou select lgnare Active Files, yvou will destray any
active data on the wolume.

A olumes toinitialize:

Walumes Initialize lgnore Active Files
Qicon u r

What device dayou want to initialize your media on®
tedia pool: Qic2gb

Device: Lantap hd

Media action when done: |Rewind E
Unload

Rewind ext = Cancel
~—{Leave

Figure 7-90 BRMS duplicating volumes, add physical media - initialize volumes

Tip:
» If you initialize only one volume, change Media action when done from
UnToad to Rewind.

» If you initialize more than one volume, take them in reverse order so that
the first to be used can be left in the drive.

7. As there is nothing else to be done, in the Summary window shown in
Figure 7-91 on page 414, click Finish.
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Add Media - Summary - Mm=x

Click Finish to add media with the following attributes:

Media poal: QicZgh

Device: Lantap

Location: Home location

Yolumes:
Yolumes Initialize lgnare Active Files N
Qic00d i []

Media action when done: Rewind

= Back | | Finish | Cancel

Figure 7-91 BRMS duplicating volumes, add physical media - summary

Important: BRMS has its own way of keeping track of retention periods.
Physically, all BRMS tapes have “PERM (permanent) as retention period to
avoid having them overwritten if they are loaded into another system.

If you add a tape volume to BRMS, it assumes that the volume is empty and
adds it as *EXPIRED. You will lose whatever was on that volume regardless of
whether you initialized it or not.

If the volume is unknown to BRMS and you want to keep the data intact, but let
BRMS add data to the same volume, use the 5250 commands Add Media
Information to BRM (ADDMEDIBRM) and Extract Media Information to BRM
(EXTMEDIBRM). You should also set an appropriate retention period for the
volume manually.

8. Click Finish in Figure 7-91 to return to the window where you started, as
shown in Figure 7-92 on page 415. Press F5 for refresh.
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Volume | Location | Image Catalog | Status | Expired | Media Pool | Markec| |
Wrtd13 Virtual Catalogl1 Expired ‘Yes Wrt25ak Mo

Yrtd12 Virtual Catalogl1 Expired ‘Yes Vrt25ak Mo

vrt011 Virtual Catalogl1 Expired ‘Yes yrt25ak Mo

Yrtd10 Virtual Catalogl1 Expired ‘es Vri25ak Mo

Yrt0os Virtual Catalogd1 Expired ‘Yes Wrt25ak Mo

VrtQos Virtual Catalogl1 Expired ‘Yes Wrt25ak Mo
Yrtda7 Virtual Catalogl1 Active Mo Vrt25ak Yes
YrtQ0s Virtual Catalogl1 Active Mo Vrt25ak ez
Vrtoo4 Mot_copied Catalogl1 Active Mo Vri25ak ‘fes
Yrt0o3 Virtual Catalogd1 Active Mo Wrt25ak fes
Vrtaoz2 Virtual Catalogl1 Active Mo Vrt25ak Mo

Yrido1 Virtual Catalogl1 Active Mo Vrt25ak Mo
QicO01 Home location Expired Yes Qic2gb Mo )
£ >

Figure 7-92 BRMS duplicating volumes, add physical media - done

This concludes the first part of duplicating virtual volumes. You now have a
physical tape volume that BRMS is aware of and knows where it is.

7.8.2 Duplicating volumes

At the time of writing, duplication using the Navigator could not be done.

The only other option was to use 5250 emulation. Perform the following tasks to
duplicate volumes here:

1. Start a 520 emulation screen (if that has not already been done).

If you do not have a shortcut to the screen, from the Windows Start panel,
select Programs — IBM iSeries for Windows — Emulator — Start or
Configure sessions, as shown in Figure 7-93 on page 416, and create a
path if none exists.
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= By K I Access IBM »
— == = I Accessories »
Environment: My Connections
I Adobe »
+ Disk Unns. 4‘@ AFF Workbench for Windows , ¢ Catalog | Status | Expired | Media Pool | Marked ... | ... | Val... | Volume
= DE Devices ) &) Games N Expired Yes vrt3zk Mo Mo 1 Mo
Stand-fqlonx.a Devices | = ) ] Expired Yes Vrt3zk Mo Mo 1 Mo
] Tape Libraries I 1M Infoprint ol Active __hn yriiok  Ves No 2 i
% Tape Image Catalogs IEM iSeries Access for Windows ¥ Emulator » | 88 ConvertMacro
& % E.of'tu\'lare e I 1BM Personal Communications  # |[f) Programmer's Toolkit v B Convert Macro (2)
+ ixes Inventory =
8 Collection Services I/ Infoprint Select v Service 3 E Menu-Bar Customization Utility
I Logical Partitions I 15CI Tools v | B AFP Workbench Viewer By Menu-Bar Customization Utiity (2)
@ Internet Explarer I TS50 FrameMaker Toolkit ¥ | 2@ Data Transfer From iSeries Server Multiple Sessions
Jj Lavasoft Ad-Aware SE Plus » @8 Data Transfer To iSeries Server Multiple Sessions (2)
New Office Document I Lotus Applications > IE Directory Update @ Start or Conf{~re Session
@ Open Office Document I Lotus SmartSuite > EZ-Setup IE Start or Configure Session (2)
I Microsoft Office Tools > B_! IBM Key Management B Trace Faciity
@ Set Program Access and Defaults Jj Object REXX for Windows 3 g] Internet Information @ Trace Fadility (2)
res oo res
& Jj Office Viewers 3 E iSeries Access for Windows Properties
\:‘_\/ Windows Catalog fes Mo 5 fes
; I PrintMe Internet Printing » (@) iSeries Navigator Yes No 4 Yes
% Windows Update I/ Sstartup » ODEC Administration Yes Mo 3 Yes
Jj Tivoli Storage Manager 1= Operations Console MNo Mo 2 fes
[ Programs y |0 Utilities M| [E] ReadMe No No 1 Yes
I Workstation Security Tool » g Selective Setup :D :D i :D
» . No o o
<y Documents * ) Zone Labs v ] service Pack Read Me
L5 = Mo Mo 1 Mo
[::I[’ Settings 5 @ Acrobat Distiller 6.0 g Start Directory Update No Yes 3 No
E3 Adobe Acrobat 6.0 Professional @) User's Guide
D elcome W [
7 Search 3F -} In.ternet Explorer _. Welcome Wizard | Verify moves
me— 9 Microsoft Excel @ Run all mave palices
@.- €l and suppor Microsoft PowerPoint .ﬁf'_ Manage locations
7 Run. Microsoft Word [ view mave policies report

anage containers

! o s . =
5 Personal System Configuration g - A
Of shutDown... §.. Remote Assistance i

— 5! Windows Journal Viewer

1y Slar @ e G@ Windows Media Player
Figure 7-93 BRMS duplicating volumes - Start 5250 emulation

A media policy is required for the physical volumes. Only in 5250 emulation,
does a Media policy exist on its own. In the Navigator it is not a separate
entity, and is built in under the backup policy.

2. To access the media policy in 5250 emulation, enter the following command
and press Enter:

WRKPCYBRM *MED
Select Option 1 = Create.

In this scenario, the Media policy is named TWO0_WEEKS and the retention period
is set to 17 days to cover for long weekends.

Since this media policy deals with physical tapes, a move policy is required.
BRMS always creates a base setup, which includes a move policy named
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Example 7-1 BRMS

OFFSITE. It ensures that the volumes are stored in a safe place. Determine
an appropriate logical flow for your volumes that suits your business, and
create as many locations as required. In this scenario, the OFFSITE move
policy is used as shown in Example 7-1.

duplicating volumes, create Media policy for physical media

Create Media Policy

Type choices, press Enter.
Media policy . . . . . . . . . .. TWO_WEEKS Name
Retention type . . . . . . . . . . 2 1=Date, 2=Days,
3=Versions, 4=Permanent
Retain media . . . . . . . . .. 17 Date, Number
Move policy . . . . . . . . . .. OFFSITE Name, *NONE, *ADSM, F4
Media class . . . . . . . . . . . QIC2GB Name, *SYSPCY, *ADSM, F4
Storage location . . . . . . . . . *ANY Name, *ANY, F4 for list
Save to save file . . . . . . .. *NO *YES, *NO
ASP for save files . . . . . .. *SYSTEM Name, *SYSTEM, 1-32
Save file retention type . . . . 4 1=Date, 2=Days,
3=Permanent, 4=None
Retain save files . . . . . . *NONE Date, Number, *NONE
ASP storage Timit . . . . . .. *SYS *SYS, 1-99
Secure media . . . . . . . .. .. *NO *YES, *NO, *ADSM
Text « . & v o000 o s e e Media policy used for physical media saved 17 days

More...

F3=Exit  F4=Prompt Fb5=Refresh  Fl2=Cancel

3.

When done, you can duplicate by entering the following values for the
parameter DUPMEDBRM and pressing Enter:

— VOL: V32K02

— FROMDEV: TAPVRTO1

— TODEV: TAPOL

— MEDPCY: TWO_WEEKS

— FROMVOL: V32K02

— FROMENDOPT: *REWIND
— TOENDOPT: *UNLOAD

— TOVOL: QIC001

— SAVMEDINF: *0BJ

This job failed because it filled up the volume. Unfortunately, since there were
no volumes ready for that media class, the job had to be cancelled as shown
in the following message example.

No media of class QIC2GB is available in location *HOME:

— Reply..: C
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The joblog appears as shown in Example 7-2.

Example 7-2 BRMS duplicating volumes, unsuccessful joblog

Tape duplication completed successfully.
Duplication mark for volume V32K02 removed.
Save or restore operation ended unsuccessfully.

Note: The message Tape duplication completed successfully is a bit
contradictory to the last message Save or restore operation ended
unsuccessfully.

This is because the saved library fit on the volume. What did not fit, however,
were the BRMS inventory files needed for disaster recovery.

Since the data was copied correctly, the duplication mark was removed from
virtual volume V32KO02.

4. There is an easy way of solving the problem of the duplication making it only
half-way through. Add another cartridge to BRMS and restart with the
following command:

ADDMEDBRM VOL(QIC101) MEDCLS(QIC2GB) INZ(*YES) DEV(TAPO1)
Then press Enter.

As an alternative, you can restart from a failing point by using the
DUPMEDBRM command. Use the following command:

WRKMEDIBRM VOL(V32K02)
Then press Enter.
Press F11 until you see the columns shown in Example 7-3.

Example 7-3 BRMS duplicating volumes, WRKMEDIBRM - Resume key

Saved Save Save  Item Duplicate Marked for Duplication
Item Date Time Type Save Item Duplication Resume Key
DBITSODBO1 12/05/05 15:59:43 *LIB *YES *NO

QUSRBRM 12/05/05 16:00:45 *0BJ *YES *NO 012612

Replace the Volume Name and RSMKEY in the DUPMEDBRM command
with the following values:

— VOL: *RESUME
— RSMKEY: 012612

The other parameters stay the same. Press Enter.

Example 7-4 on page 419 shows the job log, which states that tape
duplication is complete.
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Example 7-4 BRMS duplicating volumes, joblog complete

Tape duplication completed successfully.

Save of BRM media information at level *0BJ complete.
19 objects saved from Tibrary QUSRBRM.

Tape duplication completed.

You can see that the target volumes automatically moved to location
OFFSITE, as outlined by the move policy that was used in the copy operation.

5. Use the following command to verify the volumes:
WRKMEDBRM
Then press Enter.
Example 7-5 shows that the target volumes have moved to a new location.

Example 7-5 BRMS duplicating volumes, target volumes moved to new location

Volume Move

Serial System Policy
QICo001 APPN.SYSAS08 OFFSITE
QIC101 APPN.SYSAS08 OFFSITE

Note: We should point out that the example provided here is not very realistic.
First of all, there is little meaning in saving BRMS media inventory to virtual
volumes. Normally, you cannot take them anywhere. In a running system,
BRMS has all the latest information it requires on its online inventory
databases. However, there is a risk if something negative happens between
the time of your backup and the time when these inventory files are saved to
physical media.

Also, the resulting volume ended up with two sets of BRMS inventory files,
with the first set reflecting the time the original backup was taken. Everything
in there points to the virtual tape, which is essentially worthless if you have to
run to a recovery site, since you normally cannot bring your virtual volumes
along. The second inventory set is the only useful one, as it now points out the
real physical volume as the recovery media for our data.

The recovery report

The recovery report correctly points to the physical volume QIC001. The refers to
restoring only library DBISTODBO1, which is fitted on tape QIC001. Therefore,
the recovery report does not list volume QIC002 here. QIC002 contains only the
BRMS media inventory files.
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The recovery report is normally a result of the BRMS maintenance job. However,
you can produce a recovery report by using the following command:

STRRCYBRM
Then press Enter.
Example 7-6 shows a recovery report.

Example 7-6 BRMS duplicating volumes, recovery report - selection only

Saved Save  ----- ASP ------ Save Save
Item Type Name Number Date Time

DBITSODBO1 *FULL  *SYSBAS 00001 12/05/05 15:59:43

--- Objects ---
Not Sequence Control Volume
Saved Saved  Number Group Identifier
67 0 1 ITSODBSAVE QIC001

Note: The disaster recovery report shows whatever date and time range you
have specified; that is, the volumes and instructions required to recover the
system up to that point in time. It does not show any previous versions of the
data.

To restore older generations, pick a volume that is not yet overwritten, and use
the Work with Media Information (WRKMEDIBRM). The results are shown in
Example 7-7.

Example 7-7 BRMS duplicating volumes, WRKMEDIBRM

Saved Save Save Save Parallel Volume
Item Date Time Type Devices Serial
DBITSODBO1 11/27/05 13:56:02 *FULL V32K01
DBITSODBO1 11/30/05 17:24:39 *FULL V32K03
DBITSODBO1 12/05/05 15:59:43 *FULL V32K02
DBITSODBO1 12/05/05 15:59:43 *FULL QICo001

Note: The target volume from duplication has the same date and time stamp
as the volume it was copied from.

Finding what to duplicate automatically

In this scenario, a specific volume to copy (that is, V32K02) was used as an
example. However, you can also duplicate volumes using two other useful
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parameters in the DUPMEDBRM command, namely *SEARCH and *SCHHST,

as described here:
» *SEARCH

This duplicates complete volumes.
» *SCHHST

This only duplicates data sets that are not already copied.

For more information about these parameters, refer to their help text.

To specify that you only want specific datasets to be marked for duplication, go to
the Backup Policy Properties, under Advanced, in the During tab, as shown in

Figure 7-94.

Use device's optimum block size: |If specified bytmevice 8

Compress data: If device supportsq
Compact data: If device supports = '
Full saves

[ Secure media
[+ Markvolumes for duplication

I+ Mark saved iterns for duplication

Storage location: Any location =
Minimum available volumes required (1-9999) |N|:| minimum -
howe policy: To_copy x

Changes-only saves
[ Secure media
[+ Markvolumes for duplication

Mark saved items for duplication

Storage lacation: mny location |

tdinimum available volumes required (1-9999) ’W

Move policy: e
Offsite

Ok | Cancel [To_capy 7

L)

() Itsodbsave Advanced Properties - Where to Save

Figure 7-94 BRMS duplicating volumes, mark datasets for duplicate
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Note: You cannot run several *SEARCH or *SCHHST jobs at the same time
or in combination. The result will be unpredictable.

This concludes the recovery action.

7.9 Parameters available only from Navigator

The naming convention differs between Navigator and the 5250 emulation. In
Navigator, both the backup policy and the control group are combined in one
task. The backup policy in 5250 is more of a general definition containing default
parameters that the system policy does not specify.

The backup policy in 5250 also overrides anything in the system policy if they
both contain the same variable. What really counts is the control group, which
overrides everything.

When displaying a control group in 5250 emulation, there are some attributes
you cannot touch. They are shown, but you cannot change them. They are
controlled from the Navigator only; for example, the last page of a 5250 control
group (the direct command is WRKCTLG) shown in Example 7-8.

Example 7-8 BRMS Navigator only, 5250 Control group - attributes

Client backup policy . . . . . . . . . : SERVERBACK
Allow activity overrides . . . . . . . . *YES
Allow retention overrides . . . . . .. *YES
Additional management:
TCP/IP Servers . . . « « « v v v « . . *BOTH
Lotus servers . . . . . . ... ... *BOTH
Integrated Windows servers . . . . . . *BOTH
Guest partitions . . . . . . . .. .. *BOTH
Unmount user-defined file systems . . . *YES
Run maintenance after backup . . . . . . *NO

Some attributes are specified when you create the backup policy by selecting
options such as Yes, unmount user-defined file systems, as shown in
Figure 7-95 on page 423.
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New Backup Policy - Unmount User-Defined File Systems - g@

=1 Do vyouwantto unmount user-defined file systems?

W You must unmaunt these file systems in arder to save the objects in the directaries upan
which these file systerms are mounted. Ifyou do not unmount a UDFS, the objects in the
LDFS are saved as ifthey are in the directary upon which itis mounted, and the ohjects

disk pool inwhich it is stored.

™ Mo, leave user-defined file systems mounted

Help

= Back | Mext = | ‘ Cancel

actually in the directory are not saved. ¥ou also lose all information aboutthe UDFS and the

Figure 7-95 BRMS Navigator only, unmount file systems

Other attributes hide behind the tabs, shown in Figure 7-96 on page 424, in an

existing backup policy.
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@) Itsodbsave Properties -

Description: |Saves all ITSQ data basaes|
Lastchanged: 2008-11-27 12:18:27
Changed by Vitape3

Backup activities

— [ | — ]
Before During After J
ks J Cancel Help "?|

Figure 7-96 BRMS Navigator only, properties buttons - Before, During, After

Against Before are the following parameters, as shown in Figure 7-97 on

page 425:

» Shut down integrated file servers

» Shut down hosted logical partitions
» Shut down TCP/IP servers

» Shut down Lotus servers
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(@ Serverback Properties - Before Save

General | Jab Queues | Subsystems |
[+ Sign off interactive users
Delay signoff (0-899); |—5L| minutes
Message natification interval: 2 minutes
Run semer command
Command to run:
| N[ coe

Days to run:

[+ Maonday ¥ Fricay
v Tuesday vV Saturday
v Wednesday M Sunday

v Thursday

[+ Shut down integrated serers %
[v Shut down hosted logical partitions
[v Shut down TCPIR serers

[v Shut down Lotus servers

0K | Cancel | Help ‘7|

Figure 7-97 BRMS Navigator only, before save - General tab

Against During, What is one of the tabs. It has a parameter at the bottom stating

Unmount user-defined file systems, as shown in Figure 7-98 on page 426.
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@ Serverback Properties - During Save

What | where | Media Retention| Save File Retention | Activity |

lterms to save:

lterns to Save or Action | Type | Track Object Detail | QOrnits | Disk F
(3 Al directory data | Al =l Seelist [All ava

Save While Active...

v Unmount user-defined file systems
Kl | 2

Ok | Cancel | Help |'?|

Figure 7-98 BRMS Navigator only, during save - What tab

Against After are the options used to start whatever you took down under Before,
as shown in Figure 7-99 on page 427.

426 i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation



(@) Serverback Properties - After Save

General ] Power Down | Job Gueuss | Subsystems
Run gerer command:

Server command:

' [t |

Diays to run:

[+ Monday ¥ Friday
Iv Tuesday v Saturday
[+ Wednesday ¥ Sunday

[+ Thursday

Media action when save ends. |Unload -
Save medis information: Objects -

[+ Start integrated servers
[v Start hosted logical paditions
[+ Start TCPIP servers

|« Start Lotus servers

Maintenance Cptions. ..

—
QK | Cancel | Help |'?|

Figure 7-99 BRMS Navigator only, after save - General tab

This concludes the section on the BRMS parameters available only from the
Navigator.

7.10 Adding a new tape drive to BRMS

Assume that you have created a virtual tape device named TAPVRTO03, and it is
the one you want to use in the backup policy. In the Stand-Alone Devices list
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shown in Figure 7-100, you see this virtual tape drive, but it does not appear on
the BRMS list of available devices.

' | Stand-Alone Devices

Tape Device Status Type-odel
Ehiapurttapt  Available 6380-001
Ehipurttap  Available 6380-001
b Lantap Unavailable  6380-001
EhTapurtol  Available 6380-001

EhTapurto2  Unavailable  6380-001
BhTapurtd3  Unavailable  6380-001

EbTap01 Unavailable  6382-001
b Tap03 Unavailable  3570-C12
EbTapoa Unavailable  3570-C12

Figure 7-100 BRMS Backup policy, list of Stand-Alone devices

There are two ways of fixing this:

1. In 5250 emulation, enter the following command:
INZBRM *DEVICE

As an alternative, you can bring up Manage devices using the Navigator, as
shown in Figure 7-101. (The example used here is from another system.)

- % Backup, Recovery and Media Ser
[BY, Archive Policies
Backup Policies
G Move Policies
- L Media
% Ta Explore
%\3 Me Cpen
- Create Shortout
- Customize this View »
'—,‘-___ r View History...
Add a connection Manage Devices...

Figure 7-101 BRMS Backup policy, Manage devices

2. Click New Media Device to add TAPVRTO03, as shown in Figure 7-102 on
page 429.
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Manage Devices - g@ﬁ

Awailable devices:

Device Categaony Type-Model | Description Lacation Edit...
'E? Japvrttap? Wirtual tape B3ABOMOT Entry created by BRM confin... Home location _ .
o), | 7 g MNew Media Device. .
Jipwritap Wirtual tape B3B0/M0T Entry created by BRM confin... Home location
Lantap Tape 6380001 Entry created by BRM confin... Home location

Mew TSM Device. .
E Tapmlb01 Tape media libr... 348700C12 Entry created by BRM config... Tapmlb0ol

E Tapmlb02  Tape media libr.. 35700C12 Entry created by BRM config... Tapmlb0z

Manage TSM Connections

Tapw‘[m Wirual tape B3B0f001 *MOME Tapyriid

Tapwtd2  Virlual tape 63B0/001  Virual tape device TAPYRT.. Home location MNew User Media Library..
TapO1 Tape 6382001 Entry created by BERM confin... Home location

Tap03 Tape 3ATOICT2 Entry created by BRM confin... Home location

Tapod Tape AATOINCT2 Entry created by BRM confin... Home location

ClDSEJ Help ?

Figure 7-102 BRMS Backup policy, manage devices

3. This makes BRMS search for any device it does not yet know. It finds
TAPVRTOS and it brings it up for tailoring, if required.

Finish by clicking Add, as shown in Figure 7-103.

—

New Media Device
Media device: |Tapwrt0a _L|

Description:  [virtual tape device TAPYRTO3

Location: \Use device name = | Add..
LIse device name
Horme location [%

———AT el

Figure 7-108 BRMS Backup policy, add new device to BRMS

Cancel | Help ‘7‘

4. Refresh by pressing F5. The new tape device should now be visible and
ready to use in BRMS.

7.11 Reinstating dialog boxes

At some point you may have indicated that you are not interested in joblogs from
successful jobs and that you do not wish to see the dialog box again.
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However, if you later change your mind, you can reinstate the dialog box by
right-clicking Backup, Recovery and Media Services and selecting Enable
BRMS Dialogs, as shown in Figure 7-104.

- I, Backup, Recovery and Media Ser| ||

@, Archive Policies Explore
Open
Create Shortout
= Media Customize this View »
Tape Volumes
Media Pools Back Up System...
I Rchasm27 Save All Save Files...
Restore...
m Print Reports, ..

Add a connection Run Malntenfance. —
Install additional components Manage Devices...
Manage Disk Pools, ..
Global Policy Properties

Enable BRMS Dialogs
Figure 7-104 BRMS enable dialog boxes
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Debugging examples using
the GUI

This scenario is a follow-up to Chapter 6, “BRMS and virtual tape” on page 279"
It assumes that the backup policy ITSODBSAVE is set up and ready for
execution, but that nothing has been done in terms of having tape drives, image
catalogs, and so on, ready.

We deliberately set it up this way so that it does not work initially. This is
eventually what may happen if you simply jump into the concept of virtual tape
without understanding how it works. We thought it would be better to detail the
pitfalls, rather than have you discover them. The scenarios described here are
meant to educate you. You can run them on your machines to understand them
better.

This chapter presents three debugging examples as a first attempt, a second
attempt, and a final attempt.
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8.1 First attempt

This debug information follows from the previously described BRMS scenario. In
this case, we are trying to run a backup policy and it fails. When you are using
virtual tape there still has to be a virtual tape drive that is ready, a volume
mounted or at least available, and so on.

Right-click the ITSOBACK backup policy and select Run now, as shown in
Figure 8-1, or click Run (this is not shown) in the upper left corner.

Paolicy | Description

*Bluarp Backs up all user data

*Sysarp Backs up all system data

System Backs up the entire system

.E'.ktest CTLG for Albert Karels Residency Virtual Tape

" FItzodbsave Saves all ITSO data bases
Run Mow
Schedule...
Mew Based on...
View History...
Delete...
Save Save Files. ..
View Repart...
Properties

Figure 8-1 Starting a backup
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5. A window appears, asking whether you want to override policy settings, as
shown in Figure 8-2. Select Use policy setting for both the fields in the
Figure, and click OK.

(& Run Backup Policy Itsodbsave - Backup Overrides

Save activity for all save iterms in policy

f* {lse policy setting Changes Only

" Owerride policy setting:

Retention for save infarmation
&+ Use policy seftings

" Owertide policy setings:

3 ]

i+

[ Ignore hackup policy omits. This does not affect omitted iterms in backup lists.

|_OK

Cancel | Help |'?‘

Figure 8-2 Backup overrides

To run the job, you should be connected to the central system. If you are not
connected, you will be asked to do so or the Navigator will try to connect you.
This could take a while.

When done, specify whether you want the joblog or not. This job is supposed
to fail so that a joblog is produced. Select any of the options in the window
shown in Figure 8-3 on page 434, then click OK.
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@ save Output (joblog) for BRMS Task -

The task autput joblog) is saved when a task fails. Far some tasks, you may want to
also save the output even when the task completes successfully.

[+ Save task outputwhen the BRMS task completes successtully:

Maote, the value ahove will be persisted and used for future ERMS task operations.

[ Do not show this dialog again.

(0] 4 Cancel

Figure 8-3 Save joblog

6. If for some reason you selected Do not show this dialog again in Figure
8-3, but want to get the dialog boxes again, right-click Backup, Recovery
and Media Services, and select Enable BRMS Dialogs, as shown in
Figure 8-4.

- I, Backup, Recovery and Media 5er ||

@ Archive Polides Explore
Open
Create Shartout
= Media Customize this View 3
Tape Volumes
Media Pools Back Up System...
i Rchasm27 Save All Save Files...

Restaore...
Print Reports...

Add a connection ! Manknance....

Install additional components Manage Devices. ..
Manage Disk Pools. ..
Global Policy Properties
Enable BRMS Dialogs

Figure 8-4 Dialog boxes

Meanwhile, the Navigator status bar shows a message indicating what is
going on, as shown in Figure 8-5 on page 435.
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[Task 'Run 'Ttsodbsave’ backup policy  started. |
Figure 8-5 Status bar message

Pop-up windows also appear, such as the ones shown in Figure 8-6 and
Figure 8-7.

(L) iSeries Navigator

Task 'Run tsodbsave' hackup policy has heen started. Look in Task Activity
Linder Management Central to view status and work with this task.

[+ Show this message again

Figure 8-6 Status pop-up

File Help
@

Status: Failed

Target Systems and Groups | Status
— A Failed
Figure 8-7 Status failed

7. Figure 8-7 shows that the job failed. To determine why, click Task output
button, as shown in Figure 8-8.

e

‘Run 'ltsodbsave’ backup policy (7)" Status
File Help

Jal
Status[Task Output]

Target Systems and Groups | Status

] Failed

Figure 8-8 Task icon

Chapter 8. Debugging examples using the GUI

435



436

This brings up the Viewer showing the joblog. In the Viewer, you can find the
exact reason why the job failed. In this case, a BRM1034 message states that
a device could not be allocated. Therefore, you should look at the device you

are trying to use.

Remember that we are saving to virtual volumes, and it is no different from

saving to real tape volumes. There still has to be a tape drive that is ready, a
volume mounted or at least available, and so on. You should figure out how to
do this when dealing with virtual volumes.

8. Scroll down the Navigator until it displays the tape devices, as shown in

Figure 8-9.

Environment: My Connections

Stand-alone Devices

+ a Extreme Support
+ Systems with Partitions
+ h Clusters
- w My Connections
- fj 9.5.92.32
+-45 Basic Operations
+ @ Work Management
- Ei’@' Configuration and Service
Lﬁ System Values
CH History Log
g Time Management
- Hardware
All Hardware
Communications
% System Adapters
LAM Resources
@‘ Warkstation Resources
Processor Information
E‘?ﬁj} Cryptography Resources
Optical Units
& Disk Units
- ;2}, Tape Devices
% iStand-Alone Devices|-

E= Tape Libraries
%2l Tape Image Catalogs

Tape Device

- IEJ;/Lanteq:u

Merwrt
Newvrtd1
[ac) i
Ehnewvrtos
Tapvrﬂ:ul:u
Tap'-.-'rﬂ:ul:u 1
Tapvrﬂ:nl:uz
EhTapurto1

| [EhTapurtoz

Tapvrtlil3
T’apvrtDE
TapvrtDE
Ta|:|'-.-'rtEII-"
Ta|:|'-.-'r1£l8
Ta|:|'-.-'rt34
EhTapo1

EhTapoz

Status
Lnavailable
Available
Available
Available
Available
Available
Available
Unavailable
Unavailable
Unavailable
Unavailable
Available
Available
Available
Unavailable
Available
Available

Type-Model
5330-001
53B0-001
53B60-001
53B60-001
53B60-001
53B60-001
63B0-001
63B0-001
63B0-001
53B0-001
53B0-001
53B0-001
53B0-001
53B0-001
53B0-001
5380-001
5382-001

Figure 8-9 Tape devices

When you look up the tape device TapvrtO1, you will see that the status is

Unavailable.
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9. Right-click tape device Tapvrt01 and select Make Available, as shown in

Figure 8-10.

EhTapurtbbz  Available 6380-001

E'Tapurtdl  Unavailable  6380-001

BhTapurto2  Unavalable  6380-001 Make Available
EhTapurtds  Unavailsble  6380-001

EhTapurtos  Unavaiable  6380-001 Reset...
EhTapurtds  Available 6380-001

EhTapurto7  Available 6380-001

Figure 8-10 Make tape drive available

If this too fails, in the dialog box shown in Figure 8-11, select the message,
and click Details. Click OK.

Make Available Error -

=)<

Command subrmitted: VEYCFG CFGOBITapwrt01) STATUSFOMN) CFGTYPEFDEY) Details

Device TAPYRTOT varny on failed.

ary comimand not processed.

Copy

o] 4

=
__cony |

Figure 8-11 Select for detailed message
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This displays a window similar to the one shown in Figure 8-12.

Detailed Message Information
Message [D: CRD27D2
Message:

Device TAPYRETO1 vary an failed.

Message help:

Cause ... ... The device resource is currently in use by object
MERWYRET type *DEVD. Ifthe ohject name and type are hlanks, either
the resource is in use by the Dedicated Service Tools (DST), another ’
client, arthe data is not available.

If a media library drive is heing allocated, the drive may already
he allocated to another media library device that is varied on.
Recovery ... Doone ofthe fallowing:
-- Wary offthe active device and vary on device TAPYRETOT.
-- Llze the active device instead of device TAPVRETOT.
-- Deallocate the device on Metwork Server MERVVRT.
--Wary off the active media library device, or deallocate the drive from
the active media library device.
-- Zhange the resource name specified for device description
TAPYRTO1 to correspond to 2 resource that does not have a varied ™

Figure 8-12 Detailed message

This window indicates that a resource is currently being used by someone
else. Find out which resource is creating the problem.
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Go back to the window shown in Figure 8-10 on page 437, right-click the
device, and select Properties. A window similar to the one shown in
Figure 8-13 is displayed.

Tapvrtm Properties - E]@E
Tapwrt01
Description: |Vir1ua| tape device |
Hardware resource: [Tapyri3s |
Description:
Status: Lnavailable
Type-Model: RIB0-001
Serial number: 00-00034
Yolume: J
Jah:
User:
Mumber:
|— Oﬂ Cancel | Help |'?|

Figure 8-13 Tape drive properties

Figure 8-13 shows that the status for resource TAPVRT35 is Unavailable.
This indicates it is being used by another device (Mervvrt, as shown in
Figure 8-14), thus making it unavailable. Click OK.

10.Make the virtual tape device available, as shown in Figure 8-14, and retry the
job.

Tape Device Status Type-Model | Job

¥ Lantap Unavailable 6380-001

Merwrt Available grma-nnd

Mewwrtdl  Available g :
HEWWUIIE Available g Maks Unavailzble

Figure 8-14 Make other tape drive unavailable
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8.2 Second attempt

Launch the job the same way you did in the first attempt. This time around too,
the attempt fails, as shown in Figure 8-15.

'‘Run ‘ltsodbsave’ backup policy Staty

File Help
®

Status: Started

Target Systerms and Groups | Status

— B Started
Figure 8-15 Second attempt started

Perform the same steps as you did when the first attempt failed. This time
message CPF41B4 appears, showing the status of the virtual volume as
Unavailable; see Figure 8-16. It also states that a virtual volume should be
mounted, or at least loaded.

— T T e e —— e
Disk Units & BRDEPEND2 Loaded TAFVRTEE2  Avaiable Dependent 2 of bbimgdg  BBIMGCLG
. pzt[;e:cjls e &L gpIMccLG Lozded TAPVRTEB Availzble Brian's image catzlog
Tapr;_ L-ibroanrliaes Bices BBTEST Unloaded Test tape image catalog
m; DEPEI‘-JDEP-JT Unloaded My dependent catalog... MYCATALOG
: @ Software ITSODB Loaded TAPVRTO1 Available Image catalog for IT5...
£/ Fixes Inventory R MERVVRT Loaded MERVVRT Unavailable

Figure 8-16 Tape image catalog

We recommend that you use the Work with image catalog entries
(WRKIMGCLGE) command to fix it. This is a 5250 emulator command.

Since you are in the Navigator, do the following instead:
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1. Right-click the image catalog and select List Volumes, as shown in

Figure 8-17.
l'I'SDDB Loaded TAPVRTNA fuzilzble |
& MERVVRT Loaded zilable
RMYCATALOG Unloaded Unload Image Catalog...
& MycaTALOGZ Unloaded

Add Volume. ..

List Volumes

Propertes

Figure 8-17 List volumes

A window similar to that displayed in Figure 8-18 appears.

T 2
<ael
o 16 minutes old

Index Volume Name | Status Type Density Write Protected Percent Used Maximum Size
1 V32K01 Loaded Standard labeled FWRT32K No 99,8 1,000
2 V32K02 Loaded Standard labeled FWRT32K No 0.1 1,000
[2e] 3 V32K03 Loaded Standard labeled WRT32K Na 99.8 1,000
4 W32K04 Loaded Standard labeled SWRT32K Mo 0.1 1,000
5 W32K05 Loaded Standard labeled FRT32K Mo 0.1 1,000
g W32K0E Unloaded Standard labeled WRT32K Mo 22.0 25,000

Figure 8-18 Volumes shown

The CPF41B4 message stated that volumes should be loaded or mounted.
However, Figure 8-18 shows there are several volumes that are loaded in the

image catalog. Go back to read the error message once again.

It only stated that volume V32KO06 is not available, but nothing was said about
the volumes that were available.

So, let’s first take a look at how BRMS sees a tape device.
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2. Right-click Backup, Recovery and Media Services and select Manage
Devices, as shown in Figure 8-19.

Add a connection

- %_ Backup, Recovery and Me "~
@ Archive Policies Ex
Backup Policies
@T Move Policies

I
plore
Open

= Media Customize this View »

(el

Ta?: Vu:ulurlnes Back Up System...

[zl

=l Media Pools Save All Save Files...
i Rchasm27 Restore

Print Reports...
BRMS Log <
Run Maintenance... !

Create Shortout

Manage Devices...

Figure 8-19 Select manage devices

This displays the window shown in Figure 8-20.

Manage Devices -

Available devices:

BEX

Type-Model | Description

Deavice | Categary
Tapmbb Wirtual tape B3B0/001
# Tapvrtb... Virtual tape BIBOMO01
Tapyrth... Virtual tape BABOD01
Virual tape B3B0/001
Virual tape B3B0/001
Virual tape B3BE0/001
y Virual tape B3B0/001
TameE Wirtual tape BABOSO01
TapvrtD? Wirtual tape BIBOSO01
TapvrtDB Wirtual tape BIBOO01
2= Tapyrt34 Virtual tape B3B0M001

Lucation_

Entry created by ERM config...
Entry created by BREM config...
Entry created by BRM config...
Entry created by BEM config..
Entry created by BRM config...
Entry created by BRM config...
Entry created by EEM config...
Entry created by BRM config...
Entry created by BRM config...
Entry created by BRM config...
Entry created by BRM config..

Home location
Horme location
Hormea lacation
Horme location
Horme location
Horme lacation
Horme location
Yirtual

Yirtual

Horme location
Horme location

a

Edit...

i

Mewy edia Davice...

Memw TSM Device...

Manage TSM Connections

Mew Uzer Media Likrary...

L

=1

Close ‘ Help |‘?‘

Figure 8-20 List of tape drives

What is odd in Figure 8-20 is that all the tape drives, including the one

selected by you, are pointing to a location named Home location, except two

drives that use location Virtual. If you recall, you placed all the volumes in
location VIRTUAL, and not *"HOME.

However, the tape device is now set looking for volumes in *HOME. Since the

message explicitly named volume V32KO06, take a closer look at the virtual
device Tapvrt01.
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3. Select Tapvrt01 and click Edit. Against the General tab in the window shown
in Figure 8-21, change the tape drive to the location in which you placed your
virtual volumes. You have to do this although it is actually a virtual location.

Edit Device - Tapvrt01

General | options | Capabilities |
Tape device: Tapwrtl]
Type-mModel: G3BOMOT

Description: |vi1rualtape dewice

Location: Home location = A, J

Home location
MHot_copied
Wault

irtual

|_ (0]34 | Cancel ‘ Help |?|

Figure 8-21 Edit tape drive to point at location

4. To determine why BRMS pinpointed volume V32K086, click Tape Volumes
under Backup, Recovery and Media Policies (in Figure 8-19). Figure 8-22 is
shown.

Valume | T... | Image Catalog | Status | Expiration | Media Poaol
==l y32k01 Itsodb Active Wrt32k
W32k02 Ttsodb Expired Vrt32k
=l 32503 Itsodb Active Wrt32k
=2 y32k04 Itsodb Expired Vrt32k
B2l 3205 Itsodb Expired Vrt32k
==l y32k0s Itsodb Active 11/30/05 Yrt3zk

Figure 8-22 Tape volumes list
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The window shown in Figure 8-22 does not provide information about where
the volumes are. Since all the available columns are not shown, add the
column Location to your view, as shown in Figure 8-23.

- % Backup, Recovery and Media Ser addo1z Bbadd
Archive Policies Addo1z Bbadd
Eﬂad‘“i F;F"_'”ES = | | = addo14 Bbadd

N & AddD 15 Bbadd

o & : Add015 Bhadd

Media Poo Explure Bbadd

il Rchasmz7 pen Bbadd
Create Shortout Ehadd

T Customize this View » Sort...

] Include... Fi1
Redlaim... Columns.. . Fi2
Add a connection -"'-.dd- - Auto Refresh, .
Install additional componer]  View Volumes Report.., Lo

tasks
save files

Figure 8-23 Columns to view

5. Add the column Location in the order in which you want it to appear, as
shown in Figure 8-24. Click OK.

@ Columns

Columns available to display: Columns to be displaved:

Container = Add Before --= olume

Date Added or Reused Image Catalog
Description Add After --= Status
Duplicated Wolume mMedia Pool
Expiration
Expired Remove =--
Location

Marked for Duplication
howed Date o
e Policy

Secured

Slot Murmber j

8] Cancel Help

Figure 8-24 Add column
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In the same window, add other columns that you will require later, such as
Marked for duplication, Duplicated volume, and those you find usable. The

result will be as shown in Figure 8-25.

Volume | e | Image Catalog | Status | Expiration | Media Pool | Location
v3zkoi Itsodb Expred Vrt3zk Virtual
V32ko2 Itsodh Expired Vrt3zk Virtual
V32ko3 Itsodb Expired Vri32k Virtual
v32ko4 Itsodb Expired Vrt32k Virtual
V32k0s Itsodb Expired Vrt3zk Virtual
V32kos Itsodb Expired Vrt3zk Home location

Figure 8-25 View after adding columns

The reason why the job did not run was because BRMS was looking in a
location pointed by the virtual drive *HOME and there was only one volume,
V32k06, and that volume was unavailable since somebody had played with it.

8.3 The final attempt

For the last time, run the example backup again, as shown in Figure 8-26.

‘Run "ltsodbsave’ backup policy (11)" Status
File Help
®

Status: Started

Target Systermns and Groups | Status
- ) Started
Figure 8-26 Final attempt of run backup

It appears to be running well, as shown in Figure 8-27 on page 446.
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‘Run 'ltsodbsave” backup policy Status

File Help
®

Status: Completed

Target Systerms and Groups | Status
—! Completed

Figure 8-27 Successful run backup

While running this example backup, we want to show another pitfall you may run
into.

Make sure you have eliminated the problems you ran into last time, that the tape
drive is available, the correct image catalog is loaded, and there are volumes to
write to, as shown in Figure 8-28.

Environment: My Connections | Stand-Alone Devices
+ a Extreme Support | | Tape Device Status Type-Model
+ Systems with Partitions EBLantap Unavailable £380-001
+-1,g Clusters EMervurt  Available 6380-001
= My Connections BiNewvrtol  Available 6360-001
S 5a8n32 ENewvrtds  Available 6380001
+ 1 Basic Operations EhTapurtbh Available 6380-001
+ % Wark Management ach .
H Efé Configuration and Service Tapvrﬂ:nl:ll .-'-wa!IaI:lIE 6360-001
j System Values Tapvrtl:ul:uz Available £3B0-001
Lb] History Log ) | Tap'-.-'rﬂill Unavailable £53B0-001
Time Management EhTapwrtd2  Unavailable  6380-001
= g Hardware Tapurtl:l3 Unavailable 63B80-001
Al Hardware Tap'-.-'rtlZIE Unavailable 653B0-001
g Communications Tap'-.-'rUZIG Available 6380-001
% System Adapters Tapurtl:l? Available 6360-001
LAM Resources Tap'-.-'rU:IB Available 6360-001
@‘ Workstation Resources Tapwt34 Unavailable 53B0-001
@ Processor Information EbTapo1 Available £380-001
"1 Cryptography Resources| | |Bshrangy Available 6382-001
Optical Units
&7 Disk Units
| Tape Devices
= Tape Libraries 1
Tape Image Catalogs

Figure 8-28 Manage tape devices
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1. First, make the virtual tape drive available, as shown in Figure 8-29.

EhTapurtbh2  Available 63B0-001

='Tapyrt0l  Unavalable  £380-001

EhTapurtd2  Unavaiable  6380-001 Make Available
BhTapyrtd3  Unavailable  £380-001

BhTapurtds  Unavaiable  6380-001 Reset...

B Tapurtds  Available 6380-001

B Tapurtd7  Available 6380-001

Figure 8-29 Make tape drive available

2. Ensure that the image catalog is loaded, as shown in Figure 8-30.

ap\.rrml

Available

TapvrtEIE
Tap'-.-'rtElB
Tap'-.-'rtElE
Tap'-.-'rtElE
Tapvrtlil?
Tap'-.-'rtElB
Tap'u'rt34
i3

Format Tape

Unavailable
Unavailable
Unavailable
Unavailable
Unavailable
Unavailable
Unavailable
|

Make Unavailable

Load Image Catalog...

Figure 8-30 Load image catalog

3. Select the image catalog, as shown in Figure 8-31 on page 448. Click OK.
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(2 Load catalog on TapvrtO1 -

Load the image catalog to the tape device.

Tape device: | Tapvrtd1 ~
Image catalog: |Ak_UDFS 1 =

\Write protect volA_JDFS_1 - =

AK_UDFS_2

 Default |opnEpEND

Al BETEST

- wona  |DEPENDENT
TS0DE

MERWRT
Ok | MYCATALOG = BIP H

Figure 8-31 Select image catalog to load

4. Verify whether there are volumes with loaded status (by right-clicking the
virtual tape drive and selecting Load Volume as shown in Figure 8-32.)

After the image catalog is loaded, more options are available. For instance,
you can operate on individual tape volumes.

[@;‘I’apwtﬂl Avazilable A3RN-011
TapvrtDZ Unavailable

TapthS Unavailable Make Unavailable
TapvrtDE Unavailable
Tapvriﬂﬁ Unavailable
Tap'-.-'rtD? Unavailable
Tap'-.-'l'tElB Unavailable
Ta|:r-.-'|'t34 Unavailable
<

Format...

Display Yolume Labels. ..
Duplicate. ..

Print Tape 4

l&al Format Tape

Unload Image Catalog...
Mount Volume. ..
Load Valume,..

Unload Volume. ..

Figure 8-32 Load volume

The window that appears, shown in Figure 8-33 on page 449, does not
contain all the volumes in the image catalog. Only those that can be loaded
are shown. The volumes that are already in loaded status are excluded.
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In this case, the following have appeared for selection:
— V32K06, because somebody else took it, as described previously.

— V32K01, because it was left in the drive from the previous backup. It has
the status Mounted, which you can verify from its properties.

@ Load volume in Tapvrt01 -

. l Load a volume from the catalog.
h/ Image catalog: ITSODE
d " Yolurme: WaZKO -
il

/32101
oK | WA2K06 Help H

Figure 8-33 Select a volume to load

At this point, you do not have to do anything. However, if you want to mount
another volume, you can do so, as shown in Figure 8-34.

apwtﬂl Available £200 nnd
Tap\rrUJZ Unavailable
TapvrtEIB Unavailable
TapvrtEIS Unavailable
Tap\rrﬂilﬁ Unavailable
Tapvrtl:l? Unavailable
TE'I:'\-'rtEIS Unavailable Format...

_Tapwrt34 Unavailable | pisplay Volume Labels. .,

£ Duplicate. ..

Print Tape ¥

Make Unavailable

14| Format Tape

Unload Image Catalog. ..
Mount Volume. ..

Load Volume...

Unload Volume...

Figure 8-34 Mount volume

These operations are not related to BRMS at all. The reason they are being
described is to show you how to operate in this virtual environment. For
running a backup within BRMS, it is sufficient to have the volumes in loaded
status. You can mount a volume if you like. However, you cannot be sure
whether it will be the one written to. BRMS has its own candidate list
regarding the volume it will select. Therefore, at this point, you do not have to
mount anything.
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However, the volume from the earlier backup is still mounted. Leave this

& Mount volume on Tapvrt01 -

Maunt a volume fram the catalog.
Image catalog: ITSODE

Yolume: m
W32ZK02
W32K03 Help |7
K04

Figure 8-35 Mount a specific volume

volume as selected, and see what happens (Figure 8-35).

Finally you have to check, in BRMS, which location the tape drive points at.
Right-click Media under Backup and Recovery Media Services and select
Manage devices (Figure 8-19 on page 442). This displays a window shown in
Figure 8-36. Verify whether your drive shows location VIRTUAL, since, from a
BRMS perspective, it is there that your tape volumes are placed.

Manage Devices -

Ayailable devices:

o

Device | Category Type-Maodel | Description ' Laocation Edit... |
Lantap Tape G380/001 Entﬁr created by BRM config... Home location - :
b Menwrt  Virual tape 360001  Eniry created by BRM config... Home lacation e IBE BEIES.. |
% MNewwrt. . Virual tape G3IB0M01 Entry created by BRM config... Home location Mew TSM Device... |
# Mewrt. . Vitual tape AAB0M01 Entry created by BRM config... Home lacation
# Tapwrthh Vitual tape 6380001 Entry created by BERM config... Home location Manage TSM Connections |
o lapwrih... Virtual tape GIB0M01 Entry created by ERM config... Home location
b Tapwrib... Virual tape GIBOMO1  Entrycreated by BRM config.. Home location Mew LIser Media Librany.. |
T TapwriDl Virtual tape G3B0M01 Entry created by BRM config... wirtual
% Tapwri02 Virtual tape GIB0M01 Entry created by BRM config... Home location
% Tapwriod Virtual tape GIB0M01 Entry created by BRM config... Home location
= Tapyrtds Virtual tape G3BOMOT Entry created by BRM canfia... Hame lacatian

Help M

Close |

Figure 8-36 Manage devices

The goal here is to show what happens when the backup hits a volume end and
continues into the next volume. To make that happen, extend what is saved.

Go to the backup policy and double-click it. Under During against the What tab,
click Add and include a couple of more libraries. Select something from the IFS
for a change. Ensure that it is big enough so that it does not fit on one volume.
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When launching the backup, you can make another alteration. Create a backup
policy in such a way that it will save only changes. Since the initial backup
became a full backup, with BRMS converting it, this backup will be a “changes
only” backup in the true sense of the word. To ensure that you fill a full tape
volume, force another full backup at this point (Figure 8-37).

Since you allowed changes at runtime, you can tell it to run another full backup,
although it is not required from a recovery standpoint. Your goal should be to fill
more than one volume.

&) Run Backup Policy Itsodbsave - Backup Overrides

Save activity for all save iterms in palicy

" Use policy setting
v Owerride policy setting: |Full -
Retention for save infarmation
(* |sze policy settings
" Owerride policy settings:
r E]

{*

[ lgnore backup policy omits. This does not affect omitted items in backup lists.

014 —l Cancel | Help |‘?|

Figure 8-37 Override cumulative forcing a full backup

The job will fail after running for a while, as shown in Figure 8-38.

File  Help
@ L

Status: Failed

Target Systems and Groups | Status
Failed
Figure 8-38 Backup job failed

The system operator's message queue shown in Figure 8-39 on page 452
provides a clue concerning the failure.
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No media of class VRT32K is available at location VIRTUAL. (C G)
Reply.: C

Operation ended by media management. Reason code 0003.

Some libraries not saved.

Control group ITSODBSAVE type *BKU ended abnormally.

Figure 8-39 No media available

The job failed since there was no media (volumes) available for your media
class in location VIRTUAL. Check the joblog shown in Figure 8-40 for more
details.

Starting save of Tibrary DBITSO* to devices TAPVRTOL.

Volume V32KO03 on device TAPVRTO1 is density *VRT32K.

13686 blocks processed for sequence 1, volume V32K03, on device TAPVRTOL.
13231 blocks processed for sequence 2, volume V32K03, on device TAPVRTOL.
12591 blocks processed for sequence 3, volume V32K04, on device TAPVRTO1.
End of volume detected for file QSYSTAP in QSYS.

The next volume inserted on device TAPVRTO1l has volume identifier V32K04.
Operation ended by media management. Reason code 0003.

0003 = The user entered a cancel reply for a media mount message.

24 objects saved from library DBITSODATA.

Some libraries not saved.

Save or restore operation ended unsuccessfully.

Figure 8-40 Backup job failed joblog

However, this too is unclear about why the job failed. To determine the cause of
the failure, you need to understand how BRMS operates.

BRMS is an application. The i5 concept, all the way back to the System/38™, is
single-level storage, a layered structure that shields the programs from the
platform they run on, and is truly portable from release to release. As is the case
with any other i5 application, BRMS requests that things be executed using the i5
operating system. The only goal of BRMS is to have data backed up and to keep
track of it.

BRMS achieves this goal by using a set of policies. It has a number of databases
where all this information is stored. Any other operation, such as saving,
restoring data, initializing tape volumes, and so on, is done by the operating
system on request from BRMS.
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The operating system can handle three types of tape devices:

» Direct or fiber attached, including virtual, such as:
— Single drives
— Tape libraries
» Remote drives such as Tivoli Storage Management servers

In most cases, in order to do something using a single device, you require an
operator. Tape libraries, on the other hand, carry out all these operations by
themselves—but they require some kind of command telling them what to do.

So for tape libraries, the data flows directly to the tape drive selected by the
library manager function. The commands that tell the library what volume to
mount and so on, go to the library manager function. Tape libraries are of
different brands and are constructed a bit differently. Although the details of that
topic is beyond the scope of this chapter, it is important to understand the logic
behind tape libraries.

In a tape library environment, the operating system does not have control over
the individual tape drives in the tape library. They are varied off. It is the library
itself that picks up a suitable drive for you, depending on your needs. The
operating system only “speaks” to a library manager function and when contact
to the drive (that is, the library manager function selected) is established, the
data is sent directly to the tape drive. Any command to a library must contain at
least two things: what to do, and which volume to operate upon.

Before discussing single drives, you should understand TSM. From the BRMS
standpoint, TSM is simply a tape device sitting in the net. BRMS saves to
temporary save files. It inserts an identification tag, chops the save file into
pieces, and sends them to a network address, which in fact is the TSM server.
When done, BRMS only stores these identification tags so that it can request the
data back.

What actually happens to the data in the TSM server is up to TSM to handle.
TSM either handles the data by using its own policies, or BRMS tells it which
policies to use (or supplies policies).

Note: An IBM @server iSeries can be a TSM server itself using the QShell
environment, but the concept remains the same.

Our backup scenario uses a virtual tape device which is seen as single tape unit,
and not a tape library. If set up properly, a tape library can handle its volume the
way it wants to. Normally, a single drive cannot do this. It requires a manual
operation when, for instance, it comes to mounting the next tape. In a virtual
environment like this, there is no way of doing this, nor is there a need for it since
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everything is virtual. However, someone has to take care of the next volume
mount message that comes from the tape drive end of volume indication.

The operating system checks it to see if it can handle the situation. If not, it
passes the message to the application running the job. How BRMS handles that
exception is defined in its own tape device descriptions, that is, those that were
created when running INZBRM *DEVICE.

Perform the following tasks:

1. Bring up manage devices and click Edit..., as shown in Figure 8-41.

Manage Devices - q@
Availahle devices:

Device | Categary Type-Model | Description Lacation T Edit... J
Tap\tr‘[bb virtual tape F3IE0M0T Entry created by ERM config... Home location =l — - —
Tapurth... virtual tape §3B0/001  Entry created by BRM canfi.. Home location el M DB D
Tapwrth... Yirual tape B3IB0M0 Entry created by BERM config... Home location [ew TSM Device
Tapwrt01 Virual tape AIB0s001 Entry created by BERM config... Home location e
Tapwrt02 Vidual tape B3B0s00T Entry created by BRM config... Home location Manage TSM Connections
Tapwrt03 Virual tape B3B0M001 Entry created by BRM config... Home location —

= Tapwrils Virlual tape BIBMM0T  Entrycreated by BRM config.. Home location _ Mew UserMedia Library.. ‘
# TapwrtOB Yirual tape AIB0M0T Entry created by BRM config... Yirtual

% Tapwrt0? Virual tape BIB0A00T Entry created by BRM config... Yirual

% Tapwrt0d Vidual tape B3IB0001 Entry created by BRM config.. Home location

=b Tapwt3d Virual tape gap0mot Entry created by ERM confin... Home location ﬂ

Close ‘ Help |‘?‘

Figure 8-41 List of tape drives
In the window that appears, under the tab Options, you see a field Send

message when ready for next volume; see in Figure 8-42 on page 455. If this
option is selected, it means that an operator has to mount the next volume and
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reply to the message. In a virtual environment, since this makes no sense, the
operation is cancelled and the job is completed after the first volume is filled.

Edit Device - Tapvrt01
General Options Capahilities]
I~ Send message when ready for next valurme
-
-
-
8154 Cancel

Figure 8-42 Message handling

Fortunately, when working from Navigator, you will not see this problem. It is
taken care of automatically.
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Block sizes
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Block size chart

Table A-1 shows the tape drive types, highest supported density, block size, and
whether the tape drives are capable of using optimum blocking.

Table A-1 Details about tape drive types

Type Highest density Block size Optimum blocking
3480 *FMT3480 64 K No
3490E *FMT3490E 256 K Yes
3490F - 18 track *FMT3480 64 K Yes
3490F - 36 track *FMT3490E 256 K Yes
3570-Bxx *FMT3570 256 K Yes
3570-Cxx *FMT3570E 256 K Yes
3580-001 *ULTRIUM1 256 K Yes
3580-002 *ULTRIUM2 256 K Yes
3580-003 *ULTRIUM3 256 K Yes
3590-Bxx *FMT3590 256 K Yes
3590-Exx *FMT3590E 256 K Yes
3590-Hxx *FMT3590H 256 K Yes
3592-J1A *FMT3592A1 256 K Yes
4685-001 *VXA2 240 K Yes
6335 *QIC3040 32K No
6341 *QIC120 32K No
6342 *QIC525 32K No
6343 *QIC1000 32K No
6344 *QlC2GB 32K No
6346 *QIC120 32K No
6347 *QIC525 32K No
6348 *QIC1000 32K No
6349 *QIC2GB 32K No
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6366 *QIC120 32 K No
6368 *QIC1000 32 K No
6369 *QIC2GB 32 K No
6378 *QIC525 32 K No
6379 *QIC1000 32 K No
6380 *QIC2GB 32 K No
6381 *QIC2DC 32 K No
6382 *QIC4DC 32 K No
6383 *QIC5010 32 K No
6384 *SLR60 256 K Yes
6385 *QIC5010 32 K No
6386 *MLR3 256 K Yes
6387 *SLR100 256 K Yes
6390 *FMT7GB 240K No
63B0 - virtual *VRT256K 256 K Yes
7207-122 *QIC4DC 32 K No
7207-330

7208-002 *FMT2GB 240K No
7208-012 *FMT5GB 240K No
7208-222 *FMT7GB 240K No
7208-342 *FMT20GB 240K Yes
7208-345 *FMT60GB 240K Yes
9346 *QIC120 32 K No
9348 6250 32 K No

Appendix A. Block sizes

459



460 i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation



Sample command language

BRMS allows the addition of only one virtual volume at a time using the
ADDMEDBRM command, as discussed in Chapter 6, “BRMS and virtual tape”
on page 279 and Chapter 7, “BRMS and virtual tape working from the Navigator”
on page 329.

However, if you have to add many virtual volumes in BRMS, write a program that
adds volumes automatically into BRMS.

The material in this appendix has not been submitted to any formal IBM test and
is published as is. It has not been subject to rigorous review. Your feedback is
welcome to improve the usefulness of the material.

IBM assumes no responsibility for the accuracy or completeness of the
information presented in this book. The use of this information or the
implementation of any of these techniques is a client responsibility and depends
on the client’s ability to evaluate and integrate them into the operational
environment
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How command language program works

The intention of the command language (CL) program is to add multiple virtual
volumes to BRMS with one command. Since the virtual volumes in BRMS are
based on the virtual volumes in the image catalog, and the image catalog
volumes should exist before adding a volume to BRMS, the sample source also
creates the virtual volumes in the image catalog.

If a virtual volume with the same name already exists in the image catalog, it will
be ignored and the program will proceed with the next volume. However, the
existing volume mentioned will be added to BRMS if it is not in the BRMS media
inventory.

It also assumes that the virtual tape device is varied on.

Command language sample source

The CL source shown in Example B-1 is just an example of how to do this in CL.
This CL source must be used in conjunction with the command source listed in
Example B-2 on page 466.

Example: B-1 Sample CL source for adding multiple volumes to BRMS

/***********************************************************/

/* Please use this CL source only in conjunction with */
/* the Command source listed on next page. */
/* */

/* The intention of this program is to automate adding */
/* volumes to the image catalog AND BRMS. Remember that */

/R BRMS allows only adding 1 volume at a time. */
/* */
/* Not all parameters are covered for adding virtual */
/* volumes to the image catalog and BRMS. */
/* */
/*************** """" *kkkkkkkk k% **************************/

/***** Parameter ]1St **************************************/

PGM PARM(&ImgClg
&TapDev
&MaxVol
&Prefix
&VrtClass
&Location
&Init
&Code)

+

+ + + + + +
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/***** Dec'l are Var‘i ab'l es ***********************************/

/* Total of volumes to add */
DCL  VAR(&MaxVol) TYPE(*DEC) LEN(3 0)

/* Volume sequence number to be added */
DCL  VAR(&VolINbr) TYPE(*DEC) LEN(3 0)

/* Only used internally in this source for */
/* casting decimal to char */
DCL  VAR(&VolNbrChar) TYPE(*CHAR) LEN(3)

/* Volume name will be a combination of Prefix */
/* and volume sequence number (VolNbr */
DCL  VAR(&Volume) TYPE (*CHAR) LEN(6)

/* First 3 chars of volume */
DCL VAR (&Prefix) TYPE(*CHAR) LEN(3)

/* Media Class to be used in BRMS */
DCL VAR(&VrtClass) TYPE(*CHAR) LEN(7)

/* Init volume when ADDMEDBRM*/
DCL  VAR(&Init) TYPE(*CHAR) LEN(4)

/* Image catalog name */
DCL  VAR(&ImgClg) TYPE(*CHAR) LEN(10)

/* Virtual tape device name */
DCL  VAR(&TapDev) TYPE(*CHAR) LEN(10)

/* Virtual tape device name */
DCL  VAR(&TapDevSts) TYPE(*DEC) LEN(5 0)

/* BRMS location */
DCL VAR (&Location) Type(*CHAR) LEN(10)

/* Label vol ASCII or EBCDIC */
DCL VAR (&Code) TYPE(*CHAR) LEN(7)

/* Density is determined by &VrtClass and is */
/* used for the image catalog */
DCL  VAR(&Density) TYPE(*CHAR) LEN(8)

/* Reflect volume name in text in BRMS */
DCL  VAR(&VolText) TYPE(*CHAR) LEN(20) +
VALUE(X'00"')

/* Error Text */
DCL VAR(&ErrorText) TYPE(*CHAR) LEN(50) +
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VALUE(X'00")

/* Code start **‘k*"k****‘k*"k*‘k*"k‘k***‘k*************************/

/* Checking existence of Image catalog object */
/* If not, prepare error text and leave the program */
CHKOBJ 0BJ (QUSRSYS/&ImgClg) OBJTYPE(*IMGCLG)
MONMSG MSGID(CPF9801) +
EXEC(DO) /*0bject not found */
CHGVAR VAR(&ErrorText) VALUE('Specified Image Catalog' +
*BCAT &ImgClg *BCAT 'does not exist.')
GOTO CMDLBL(ERR_MSG)
ENDDO

/* Checking existence of Virtual Tape Device &
/* If not, prepare error text and leave the program */
CHKOBJ 0BJ(QSYS/&TapDev) OBJTYPE (*DEVD)
MONMSG MSGID(CPF9801) +
EXEC(DO) /*0bject not found */
CHGVAR VAR(&ErrorText) VALUE('Specified Tape Device' +
*BCAT &TapDev *BCAT 'does not exist.')
GOTO CMDLBL(ERR _MSG)
ENDDO

/* Check status of Virtual Tape Device and vary on if it is varied off */
/* If vary on is not possible, then prepare error text and leave program*/
RTVCFGSTS CFGD(&TapDev) CFGTYPE(*DEV) STSCDE(&TapDevSts)
IF COND(&TapDevSts *EQ 0) +
THEN(DO)  /* Virtual Tape device varied off */
VRYCFG CFGOBJ (&TAPDEV) CFGTYPE(*DEV) STATUS (*ON)
MONMSG MSGID(CPF0000)
DLYJOB DLY(1)
RTVCFGSTS CFGD(&TapDev) CFGTYPE(*DEV) STSCDE(&TapDevSts)
ENDDO
IF COND(&TapDevSts *NE 30) +
THEN(DO)
CHGVAR VAR(&ErrorText) VALUE('Unable to vary on' +
*BCAT &TapDev *BCAT '.')
GOTO CMDLBL(ERR_MSG)
ENDDO

NxtVol: CHGVAR VAR (&Vo1Nbr) VALUE (&VoTNbr + 1)
CHGVAR VAR(&VoINbrChar) VALUE(&VolNbr)
CHGVAR VAR (&Volume) VALUE (&Prefix *TCAT &VolNbrChar)
CHGVAR VAR (&Density) VALUE('*' *TCAT &VrtClass)
CHGVAR VAR (&Vo1Text) VALUE('Virtual Volume' *TCAT &VolNbrChar)
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/*

/*

/*

/*

/*
/*
/*

/*

/*

/*

/*

/*
/*

Add volume to Image catalog */
Before associating a virtual device with the image */
catalog (LODIMGCLG) at least 1 volume must be in the catalog */
ADDIMGCLGE IMGCLG(&ImgClg) FROMFILE(*NEW) +
TOFILE(&Volume) VOLNAM(&Volume) +

DENSITY (&Density) CODE(&Code)

Catch messages */
MONMSG MSGID(CPF0000)

Load of image catalog needs only to be done once, */

but it is required for BRMS. You cannot add a volume */

to BRMS when the image catalog isn't loaded. */

IF COND(&VoINbr *EQ 1) +
THEN(DO)

Now load imagae catalog */
LODIMGCLG IMGCLG(&ImgClg) DEV(&TapDev)

Catch messages */
MONMSG MSGID(CPF0000)
ENDDO

Add volume to BRMS */

ADDMEDBRM  VOL (&Volume) MEDCLS(&VrtClass) INZ(&Init)
IMGCLG(&ImgC1g) DEV(&TapDev)
LOC(&Location)

CHECK(*YES) CODE (&Code)
TEXT(&VolText)

+ + + +

Catch messages */
MONMSG MSGID(CPF0000)

Add next volume if total amount of volume isn't */
reached yet. */
IF COND (&VolNbr *LT &MaxVol) +
THEN(GOTO CMDLBL (NxtVol))

GOTO CMDLBL (END_PGM)

NO_TAPDEV:/* Specified Tape Device does not exist */

SNDPGMMSG  MSG('Specified Tape Device' *BCAT &TapDev +
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*BCAT 'does not exist.')
ERR_MSG: /* Send error message */
SNDPGMMSG  MSG(&ErrorText)

END_PGM: /* Program end  */
ENDPGM

Command source to use with the command language

To make it easier to use the CL source and to prevent the most common user
errors, the command source shown in Example B-2 should be used in
conjunction with the CL source.

Example: B-2 Command source to use in conjunction with the CL

/***********************************************************/

/* Please use this command source in conjunction with  */
/* the previous Tlisted CL. */

/*************** """" *kkk "'**************************/

CMD PROMPT ('Add virtual volumes to BRMS')

/* First parameter is Image catalog name */
/* No check is included for a valid Image catalog name */
PARM KWD (IMGCLG) TYPE(*CHAR) LEN(10) MIN(1) +
INLPMTLEN(10) PROMPT('Name of Image Catalog')

/* Specify your Virtual tape drive here */
/* No Check is included for a valid Virtual tape device name*/
PARM KWD(TAPDEV) TYPE(*CHAR) LEN(10) RSTD(*NO) +
MIN(1) VARY(*NO) PROMPT('Tape Device')

/* A Maximum of 256 virtual volumes can be added to 1 image catalog */
PARM KWD (MAXVOL) TYPE(*DEC) LEN(3) RSTD(*NO) +
DFT(1) RANGE(1 256) PROMPT('Amount of +
volumes to add')

/* The prefix represents the first 3 characters of the volume name */
PARM KWD(PRFX) TYPE(*CHAR) LEN(3) DFT(VRT) +
FULL(*YES) PROMPT('Volume Prefix')

/* The listed values below are used for the density (blocksize) */
/* of the image catalog entry and also for the BRMS media class. */
/* Within BRMS you can create your own media class name, however */
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/* the CL and command source Tisted here do not cover this. */

PARM KWD (VRTCLS) TYPE(*CHAR) LEN(7) RSTD(*YES) +
DFT(VRT256K) VALUES(VRT32K VRT64K VRT240K +
VRT256K) DSPINPUT (*PROMPT) +
CHOICE(*VALUES) PROMPT('Specify Media Class')
/* The location will be used within BRMS */
/* There is no check if the name is valid. */
PARM KWD(LOC) TYPE(*CHAR) LEN(10) DFT(*HOME) +
PROMPT('Location of Volume within BRMS')
/* Init is used to specify if the volume should be initialized */
/* or not when adding the volume to BRMS. */
PARM KWD(INIT) TYPE(*CHAR) LEN(4) RSTD(*YES) +

I

DFT(*YES) VALUES(*YES *NO) VARY (*NO)
PROMPT('Initialize tape')

/* Label volume in EBCDIC or ASCII */
PARM KWD(CODE) TYPE(*CHAR) LEN(7) RSTD(*YES)
DFT(*EBCDIC) VALUES(*EBCDIC *ASCII)
VARY (*NO) PROMPT('Code")

+ +

Command options

At the command prompt, specify the following options:
» Name of image catalog (IMGCLG)

This is the name of the image catalog you want to use. The image catalog
should already exist and does not have to be loaded. After the command is
issued and the volumes are added to the image catalog and BRMS, the
image catalog is loaded and associated with the tape device specified.

» Tape device (TAPDEV)

This is the name of the virtual tape device you want to use with the image
catalog.

» Amount of volumes to add (MAXVOL)

This is the total number of volumes to be added. Possible values vary from 1
to 256, with 256 being the maximum number of volumes per image catalog.

» Volume prefix (PRFX)

This is composed of the first three characters to be used in the volume name.
The default value is VRT, which if not changed will result in VRT001, VRT002,
VRTO003, and so on.
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Special characters are not allowed for image catalog volume names, but the
program or command does not check this.

Note: Ensure that the volume name you want to add to BRMS does not
exist on any system in a BRMS network.

» Specify media class (VRTCLS)

Specify the BRMS media class name here for the virtual media to be added.
There are four different BRMS media class names you can use here:
VRT256K, VRT240K, VRT64K, and VRT32K. No other values are allowed in
this sample source. Therefore, if you created your own media classes within
BRMS, you cannot specify them here.

This parameter is also used for determining the tape density parameter, which
has to be specified in the ADDIMGCLGE command.

» Location of volume within BRMS (LOC)

If not specified, the default location of the virtual volumes within BRMS will be
*HOME. However, you can specify other locations or the location name you
created.

» Initialize tape (INIT)

This parameter, too, is used only within BRMS. Therefore, when adding the
virtual volume to BRMS, initialize it. The default is *YES and possible values
are *YES and *No.

» Code (CODE)

This specifies whether the tape label is written in ASCII or EBCDIC. This is
used for the tape volumes in the image catalog and within BRMS. Possible
values are “ASCII and *EBCDIC.

Figure B-1 on page 469 shows an example of the prompt screen when adding
the virtual volumes to BRMS using the sample program.
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Add virtual volumes to BRMS (ADDVRTVOL)

Type choices, press Enter.

Name of Image Catalog . . . . . CATALOGO1 Character value

Tape Device . . . . . . . . .. TAPVRTO1 Character value

Amount of volumes to add . . . . 20 1-256

Volume Prefix . . . . . . . .. VRT Character value

Specify Media Class . . . . . . VRT256K VRT32K, VRT64K, VRT240K...
Location of Volume within BRMS VIRTUAL Character value
Initialize tape . . . . . . .. *YES *YES, *NO

Code . . . . . . . o o .o *EBCDIC *EBCDIC, *ASCII

Figure B-1 Example of adding multiple virtual volumes to BRMS
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Quick start guide

In this appendix we provide information that will help you use virtual tape quickly.

Note that we list only the most basic commands and steps here; we do not detalil
parameters, limitations, or important considerations. For more details about
those topics, refer to the applicable chapters in this redbook.
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Setting up virtual tape

We describe the basic steps and commands for setting up virtual tape here. The
first section lists the steps using IBM @server iSeries Navigator. The following
section lists the commands for 5250 emulation users.

Setting up virtual tape through iSeries Navigator

Here are the basic steps involved in setting up virtual tape through iSeries
Navigator:

1. Create or change to a virtual tape device.

Currently, virtual tape devices cannot be created through IBM @server
iSeries Navigator. However, an existing device description can be changed to
use a virtual resource, or you can create a virtual tape device from a 5250
emulation session.

— Change existing device.

i. Select Configuration and Services — Hardware — Tape Devices —
Stand-alone Devices.

ii. Make sure the physical tape device’s status is Unavailable. If it is not,
right-click the device and select Make Unavailable.

iii. Right-click the existing tape device and click Properties.

iv. Change the hardware resource parameter to Generate virtual
resource and click OK.

— Use the following command to create through the command line:
CRTDEVTAP DEVD(TAPVRTO1) RSRCNAME (*VRT)
2. Vary on the virtual tape device.

a. Select Configuration and Services —» Hardware — Tape Devices —
Stand-Alone Devices.

b. Right-click the device (for example, TAPVRTO01) in the right window pane,
and select Make Available.

3. Create a virtual tape image catalog.

a. Select Configuration and Service —» Hardware — Tape Devices.
b. Right-click Tape Image Catalogs.
c. Select Create Image Catalog.

e Enter the Catalog name (for example, Backup).

¢ Enter the Directory path (for example, /images/tape/backup).
d. Click OK.
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4.

5.

Create virtual images in the image catalog.

a. Select Configuration and Service —» Hardware — Tape Devices —
Tape Image Catalogs.
b. Right-click the image catalog and select Add Volume.
c. Enter the following values:
* From tape image file: New volume
¢ To tape image file: VOL001
¢ Volume name (on the Options tab): VOL001
d. Click OK.

Load the image catalog on to the virtual device.

a. Select Configuration and Service —» Hardware — Tape Devices Tape
Image Catalogs.

a. Right-click the image catalog and select Load Image Catalog.

b. Click the drop-down arrow on the Tape Device parameter and select the
tape device (for example, TAPVRTO01).

c. Click OK.

Virtual tape storage is ready for operation.
Use the virtual tape device as the backup device.

Setting up virtual tape through 5250 emulation

Here are the basic commands for setting up virtual tape through 5250 emulation:

1.

To create a virtual tape device:
CRTDEVTAP DEVD(TAPVRTO1) RSRCNAME (*VRT)

. To vary on the virtual tape device:

VRYCFG CFGOBJ(TAPVRTO1) CFGTYPE(*DEV) STATUS(*ON)

To create a virtual tape image catalog:

CRTIMGCLG IMGCLG(backup) DIR('/images/tape/backup') TYPE(*TAP) CRTDIR(*YES)
To create virtual images in the image catalog:

ADDIMGCLGE IMGCLG(BACKUP) FROMFILE(*NEW) TOFILE(VOLOO1) VOLNAM(VOL0O1)
Repeat for as many volumes as needed.

To load the image catalog on to the virtual device:

LODIMGCLG IMGCLG(backup) DEV(TAPVRTO1)

The virtual tape storage is ready for operation:

TAPVRTO1 is used as the device (DEV) parameter.
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Additional steps for BRMS

If you are using Backup Recovery and Media Services 5722BR1, you have to
perform the following additional steps to incorporate virtual tape into your BRMS
environment.

1. Add location.

We recommend that you add a location such as VIRTUAL for your virtual
media by performing the following tasks:

a. Enter the following command, and press Enter:
WRKLOCBRM

b. Select 1=Add.

c. Change values, if any.

2. Add virtual devices.

— To do this manually:

i. Enter the following command:
WRKDEVBRM

ii. Select 1=Add.
iii. Change location to virtual media location.
iv. Change other values, if necessary.
v. Repeat for additional devices, if any.

— To do this automatically, enter the following:
INZBRM OPTION(*DEVICE)

This adds all the new devices into BRMS. This also resets the default
values for system-supplied devices, if any.

3. Create media class.
Create a media class with the density of your virtual volume.
a. Enter the following command and press Enter:
WRKCLSBRM
b. Select option 1 and add a new media class.

c. Use the density compatible with your virtual volumes, for example,
*VRT256K.

d. Enter any other desired values.
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4. Add volumes.
Enter the following command:
ADDMEDBRM VOL(VOL001) MEDCLS(VRT256K) IMGCLG(Backup) LOC(VIRTUAL)
Repeat this step for each volume.
5. Move policy.
Create a move policy, if required.
a. Enter the following command and press Enter:
WRKPCYBRM
b. Select option 1 and specify a move policy.
c. Enter the values.
6. Create media policy.

Create a media policy with your move policy, media class and storage
location.

a. Enter the following command:
INZBRM OPTION(*DEVICE)
b. Select option 1 and specify a media policy name.

c. Enter the correct move policy, media class, storage location, and other
desired parameters.

7. Create control group.

Create a control group with your virtual tape device and media policy if
required.
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Related publications

The publications listed in this section are considered particularly suitable for a
more detailed discussion of the topics covered in this redbook.

IBM Redbooks

For information about ordering these publications, see “How to get IBM
Redbooks” on page 478. Note that some of the documents referenced here may
be available in softcopy only.

» Integrating Backup Recovery and Media Services and IBM Tivoli Storage
Manager on the IBM @server iSeries Server, SG24-7031

» Backup Recovery and Media Services for OS/400: A Practical Approach,
SG24-4840

» IBM @server iSeries Independent ASPs: A Guide to Moving Applications to
IASPs, SG24-6802

Other publications

These publications are also relevant as further information sources:
» (0S5/400 Backup and Recovery V5R3, SC41-5304

» Backup Recovery and Media Services, SC41-5345

» IBM i5 and iSeries System Handbook, GA19-5846

> IBM i5, iSeries, and AS/400e System Builder, GA24-2155

Online resources

These Web sites and URLSs are also relevant as further information sources:

» iSeries Information Center, and then navigate to System Management,
Backup and Recovery

http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp
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How to get IBM Redbooks

You can search for, view, or download Redbooks, Redpapers, Hints and Tips,
draft publications and Additional materials, as well as order hardcopy Redbooks
or CD-ROMs, at this Web site:

ibm.com/redbooks

Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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