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Preface

This IBM® Redbook provides a getting started level of information about supporting the

IBM Virtualization Engine™ TS7510 under i5/OS®, primarily using the Backup Recovery and
Media Services (BRMS), 5722-BR1, management product. BRMS is the primary backup and
recovery management product for i5/0OS.

This book cannot make you an expert in i5/0S backup and recovery or in the use of BRMS. It
also cannot make you an expert in full usage and management of the IBM Virtualization
Engine TS7510 capabilities. More complete coverage of the TS7510 is included in the

IBM Redbook /BM Virtualization Engine TS7510: Tape Virtualization for Open Systems
Servers, SG24-7189.

However, this book does provide sufficient information and examples to get you up and
running with the IBM Virtualization Engine TS7510 attached to an i5/0S partition or system
using BRMS. This book also helps you to understand where the IBM Virtualization Engine
TS7510 can fit into your complete set of backup and recovery processes where multiple
systems or servers, or logical partitions have to save data to a common repository. The
TS7510 helps you to minimize your backup window, facilitates data sharing among the
multiple systems, and helps you to minimize your total cost of ownership (TCO) in the backup
and recovery area.

Key topics include:

» Description of the IBM Virtualization Engine TS7510 hardware and software capabilities
» Planning information to use the TS7510

» Basic installation and setup information, along with hardware and software requirements
» Extensive examples using BRMS to save to and restore from the TS7510

» Overview information about available TS7510 monitoring, measurement, and problem
determination capabilities

» Basic i5/0S-oriented performance test results to help you estimate your “backup window”
requirements

The team that wrote this IBM Redbook

This IBM Redbook was produced by a team of specialists from around the world working at
the International Technical Support Organization (ITSO), Rochester Center.

Jim Cook is a Senior Software Engineer at the ITSO, Rochester Center. He leads teams that
produce IBM System i™ announcement presentation sets that are maintained on the
System i technical support Web sites, and he presents at ITSO iSeries™ Forums
internationally. Jim also produces IBM Redbooks™ about various System i and i5/0S-related
topics.

Jana Jamsek is an IT Specialist in IBM Slovenia. She works in Storage Advanced Technical
Support for EMEA as a specialist for Storage and IBM eServer™ iSeries. Jana has eight
years of experience in the System i, iSeries, and IBM AS/400® area, and four years of
experience in Storage. She holds a Master’s degree in Computer Science and a degree in
mathematics from the University of Ljubljana, Slovenia. She has co-authored several

IBM Redbooks and IBM Redpapers, including: iSeries in Storage Area Networks A Guide to
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Implementing FC Disk and Tape with iSeries, SG24-6220; iSeries and IBM TotalStorage: A
Guide to Implementing External Disk on eServer i5, SG24-7120; and Multipath for IBM
eServer iSeries, REDP-0777.

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

He has co-authored several IBM Redbooks, including i5/0S V5R4 Virtual Tape: A Guide to
Planning and Implementation, SG24-7164, and Integrating Backup Recovery and Media
Services and IBM Tivoli Storage Manager on the IBM eServer iSeries Server, SG24-7031.

You can contact Dan by sending e-mail to: dan. johansson@se.ibm.com

Kohichiroh Nishiue is an IT Specialist in Server Systems in IBM Japan. He holds a Master’s
degree in computer mathematics from the University of Tokyo Institute of Technology. He has
four years of experience on the System i platform. His areas of expertise include Linux®,
IBM Lotus® products, Windows® Integration and Tape storage running on the System i
platform.

He can be reached at knishiue@jp.ibm.com
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Why virtual tape on the System i
family?

This chapter provides an overview of the positioning of the IBM Virtualization Engine TS7510
as a tape backup and recovery “device” and the technology history of “real tape” technology.
It introduces the use of virtual tapes (tape interfaces but data actually stored on disk
technology). This includes basic positioning of the following tape-based backup options from
an i5/0S viewpoint:

» Save and restore with a real physical tape
» Save and restore with V5R4 i5/0S-based virtual tape support
» Save and restore using the IBM Virtualization Engine TS7510

© Copyright IBM Corp. 2007. All rights reserved. 1



1.1 Initial positioning of the TS7510 for backup and recovery

The TS7510 Virtualization Engine combines hardware and software into an integrated
solution designed to provide tape virtualization for open systems servers running multiple
different operating systems, all connected to the TS7510 over Fibre Channel physical
connections.

The following list summarizes the key benefits of integrating the TS7510 into your backup and
recovery processes, all at a moderate cost. The TS7510 is:

» Designed to allow multiple backup/restore jobs to run simultaneously on a single TS7510
for high performance and infrastructure simplification

» Designed to allow each backup server to allocate its own virtual library

» Designed to allow for a substantial number of mount points for very high performance,
allowing for a substantial number of virtual cartridges to support capacity on demand
growth

» Designed to allow for remote disaster recovery site copies, including electronic vaulting,
with high security features using encryption

» Designed to assist server failover and failback for high-availability requirements

The TS7510 looks like a tape library with several tape devices to the system backup software.
As such, virtual tape libraries provide the advantages of tape library products without most of
the management headaches such as trying to manage the use of library devices by multiple
systems during the same time period.

In some environments, the TS7510 could be the only backup and recovery device used by
several systems. In other environments, the TS7510 can be integrated as an important device
in a backup and recovery process that might use multiple devices.

In the following sections, we first review real tape technology history leading up to virtual tape
technology capabilities. Then we end this chapter listing the advantages of using real tape
devices, i5/0S V5R4 virtual tape support, and the TS7510 virtual tape support with i5/0S.

1.2 Short history of tape technologies

Tape devices (drives) and their supported media provide data interchange and backup and
recovery functions. What started out as a rather casual use has turned into a demand for
higher reliability, and, in general, the following price/performance pairings:

» Highest speed (throughput) and highest single media capacity, with acceptance of high
cost to achieve the highest speeds

» Lower cost tape hardware with moderately high speeds and capacity per single media

Over time these two objectives have lead to marketplace acceptance or adjustment to
compatibility differences among the media used by the devices to achieve these objectives.

Various speed capacities, write and read algorithms, and media format capacities have
evolved over time. Individual, separately managed tape devices now can be packaged with
additional automatic tape media loaders and also within tape libraries where one or more
tape devices are enclosed in an associated frame that also contains a library of physical
media and arms to move the media. Based upon commands from a control panel or from
operating system software, the appropriate media can be automatically mounted, read from
or written to, or unmounted.

2 IBM Virtualization Engine TS7510: Getting Started with i5/0S and Backup Recovery and Media Services



As stated, the general driving force behind all these technolgies is higher speeds, higher data
density (capacity) per tape media, automated mounting and unmounting of tape media, and
increased reliability. Tape data encryption and decryption capabilities are becoming more
available.

As the tape technologies have been introduced into the marketplace, many have evolved into
follow-on generations, which can be viewed as enhancements to the original technology that
might, for example, make a previous generation high cost product a relatively lower cost
product now; thus enabling a use of the technology and hardware by a wider set of
customers. Of course, just as in the auto industry, reliability has to be factored into
acceptance of technology advancements.

One generation evolution example that we mention here is with Linear Tape-Open (LTO)
technology. LTO is considered an open-format tape storage technology, because it has been
developed by several companies: Hewlett-Packard (HP), International Business Machines
(IBM), and Quantum. The term open format means that users have access to multiple
sources of storage media products that will be compatible.

There are highest capacity and highest speed implementations and relatively lower cost,
capacity, and speed implementations of this technology.

A high-capacity implementation of LTO technology is known as the LTO Ultrium format, or
simply LTO Ultrium. Many vendors provide various LTO products, with generation 3 (LTO
Ultrium 3, or LTO-3) being the most commonly available highest speed implementation at this
time.

Note that LTO Ultrium generation 4 has been officially announced during January 2007. With
the availability of generation 4 specifications, HP, IBM, and Quantum have again expanded a
well-received open format tape technology for users in the midrange tape category. Products
based on the LTO-4 format generation are expected to be available during 2007.

At the same time that there is continued innovation at the higher speed end of tape
technology, there is also innovation at the lower or entry level tape technologies. In the
industry, the technologies most often discussed media formats for this environment include
Quarter Inch Cartridge (QIC), VXA Packet, and DSS.

Many System i customers are familiar with the QIC technology devices as, until the last few
years, this was the only entry level tape device and media offered with System i
configurations. VXA tape drives, now offered on System i configurations, have more
advanced technology and are in more common use among many operating systems than
QlC.

Digital Data Storage (DDS) is a tape data storage format developed by HP and Sony to adapt
the Digital Audio Tape (DAT) audio technology for data storage. Tape data storage requires
much higher data integrity than is available with DAT. Even though DSS is the technically
correct term for the data format stored on the tape media, the term DAT is now most
commonly applied to the data storage device and often used interchangeably with DDS.

DDS is currently at generation level 5.

Note that DDS tape drives will reject DAT audio tape media. At the time of writing this book,
i5/08S did not support a DSS technology tape device.

A key problem area with real tape devices, which is worth noting here as we progress to the
topic of virtual tape, is the physical action commonly referred to by the term backhitch. With
the increased speeds of the newer technology tape devices, the operating system software,
depending on the operating environment, could have periods when it did not present a data
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block to the device “fast enough” on write operations. When this happened, the high speed
tape device was forced to stop and go back, and when new data was available, go forward
writing again. This process is described by backhitch. Depending on the frequency of
occurrence, this could significantly detract from maximum throughput capacities of the
device.

While technology advancements continue to be made for real tape hardware, including
addressing the backhitch occurrence, the emergence of virtual tape capabilities have also
been introduced into the marketplace by several vendors, including IBM. The term virtual tape
applies, because the operating system software thinks it is talking to a real tape device,
typically in the context of a tape library configuration. However, the hardware is actually a
computer with its own unique operating system and disk devices (or other storage medium)
that stores the tape data.

As originally conceived, this kind of storage device was intended to manage less-frequently
needed data but offer the simplicity of attachment by looking like known tape devices. Virtual
tape is a good choice to be part of a hierarchical storage management (HSM) system in
which data is moved as it falls through various usage thresholds towards least often used
data being stored on less costly forms of storage media.

In the context of this IBM Redbook, virtual tape can also be used as part of a storage area
network (SAN) where at least moderate speeds, significant storage capacity, and shared use
among several partitions or separate systems is the expectation. All of this can be managed
by a single virtual tape server for a number of networked systems, partitions, or both.

Things to keep in mind for virtual tape technology include:

» As virtual tape hardware throughput rates improve over time, there is no performance
degradation due to a tape backhitch occurrence during write operations.

» With backed up data stored only on hardware that includes disk drives, the data is not
really protected as it would be if it were on a real physical media that can easily be
transported to a different physical location as part of a disaster recovery protection plan.

Currently, you can consider there to be three environments where real and virtual tape
technology products are targeted, primarily based upon the amount of storage capacity
afforded by the products:

» Enterprise tape systems
» Midrange tape systems
» Entry tape systems

A more complete treatment of the available real and virtual tape technologies and orderable
hardware components within these environments is beyond the scope of this IBM Redbook.
The IBM Internet Web page for tape storage products provides a good source of information
in this area. It includes descriptions of available IBM products in these environments and a
“Computer tape systems” option to help you in your choice of tape technologies.
We list the IBM site and some other links to various tape technology Web sites here:
» |IBM Internet tape storage products Web site:

http://www.ibm.com/storage/tape

For information about DDS/DAT support, search using “DDS”.
» Industry LTO technology Web site:

http://www.Tto-technology.com
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» HP storage products Web site:

http://www.hp.com/products

Click the Storage link.
» VXA Alliance group:

http://www.vxa.com
» Exabyte Web site documentation:

http://www.exabyte.com
i5/0S V5R4 virtual tape support, at least for data stored within an i5/0S partition’s Integrated
File System, offers a second virtual tape solution. Because the scope of this book is to get the
TS7510 up and running with i5/0S and licensed program Backup Recovery and Media
Services (BRMS), 5722-BR1, a thorough treatise of when to use real tape and two virtual
tape solutions under i5/0S cannot be covered. However, in this book, we do discuss a
general set of basic advantages and disadvantages for using real hardware tape, hardware

virtual tape (the TS7510), and software virtual tape (i5/0S virtual tape support) and show
some performance comparisons.

We also provide an appendix that reports performance test throughput rates using a selected
set of i5/0S save and restore configurations over a real high speed tape, i5/0S virtual tape
configurations, and a TS7510 virtual tape (Appendix A, “Sizing and performance examples”
on page 281). You have to understand the test configurations and how they apply to your
environment to determine what is the best usage of these capabilities for you.

For more information about i5/OS virtual tape support, see the IBM Redbook i5/0S V5R4
Virtual Tape: A Guide to Planning and Implementation, SG24-7164.

You should not expect any one of these tape options to be the single backup and recovery
tape solution choice for most customers.

It depends.

The following sections in this chapter provide the general advantages and disadvantages of
using the kinds of tape support available to i5/0S users:

» Real high speed tape devices

» i5/0OS virtual tape support

» TS7510 virtual tape support

The succeeding chapters are focused on getting the TS7510 up and running under i5/0S and
BRMS.

1.3 Saving and restoring with a real tape

Saving and restoring with a real tape device has advantages when:

» You need a real, physical tape volume. Saving to a real tape means that you have a
physical volume that can be physically secured and duplicated according to the
requirements unique to each customer environment.

» You have to minimize the cost of tape hardware technology and the amount of data to be
saved and the time it takes to save the data has a wide time window to get the backup
done without impacting application throughput.
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» Alternatively, a high speed tape device can perform the backup within the time constraints
of the business, the price/performance costs of the tape technology are acceptable, and
the system workload management and hardware configuration are sufficient to:

— Minimize application downtime.

— Deliver the save data “fast enough” to maintain close to the rated speed of the high
speed tape device. Typically, this involves backing up single larger files (millions of
records). Saving multiple small to intermediate sized objects often prohibits the saving
application and operating system from delivering the data to the tape device “fast
enough” to maintain rated speed.

In other words, the tape hardware technology can actually be used by the runtime
environment.

The disadvantages of using real tapes come into play when any or some of the following
events occur:

» Multiple saves (or restores) have to be done at the same time. This can occur in at least
the following environments in any medium complex operating environment:

— Multiple partitions within the same system have to save (or restore) data at the same
time

— Multiple systems of similar or dissimilar hardware configurations and operating
systems within the same computer complex have to save (or restore) data at the same
time

Now the expense of multiple system adapters and high speed tape devices has to be

considered.

An alternative that several i5/0S customers use is to schedule the saves times for each
partition for a specific time period or sequence. That way, using, for example, dynamic
logical partition (LPAR) capabilities, an authorized user can complete the save function for
one partition, assign the tape hardware adapter to the next partition, and perform the save
for that partition.

» Many small and medium sized objects have to be saved at the same time, including from
form multiple jobs or threads. Typically, this causes object to object processing overhead
that impacts the ability to deliver the data to be saved “fast enough” to achieve the
necessary data rates.

» Your system availability has been and could continue to be significantly compromised if
tape errors occur during critical times of operation.

If a scheduled use of the same tape hardware by multiple partition or systems does not meet
all your backup and recovery needs, the need for multiple tape devices and associated
system hardware starts to become a larger cost and management impact. There are times
when you have to consider disk to disk backups along with use of real tape technologies to
meet your overall backup and recovery objectives.

Important: As we discuss the virtual tape disk to disk capabilities throughout the
remainder of this book, keep in mind that somewhere in your backup and recovery
process, you probably require important data stored on a real tape volume for maximum
recovery capability.
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1.4 i5/0S internal virtual tape overview

Under i5/0S, the capability to save and restore using a disk to disk based object called a save
file has been available under i5/0S (0S/400) for many years. It has the following advantages:

» Speeding up a save function

» Providing an object that can later be manually saved to backup media

» Providing an object that can later be transmitted (for example, using FTP) to another
i5/0S partition

This “base i5/0S disk to disk save and restore capability” addresses the faster than real tape
save and restore requirements. It also introduces the need to manage your disk space
consumption and track any movement of data stored on the system to a real tape device.

This is required to:

» Conserve total disk space consumption
» Protect against system or disk hardware errors that make your saved data unavailable at
critical times

Save files have many advantages, but do have some limitations that are not inherent when
you choose another disk to disk backup and recovery option, such as saving to i5/0S internal
virtual tapes and, as documented in this book, saving to an external virtual tape device.

i5/0S V5R4 introduced virtual tape support that essentially uses the physical tape interfaces
to save and restore data to i5/0S managed disks that look like real tape devices. This virtual
tape support internally emulates tape media stored in image catalog volumes.

You can select any supported tape media, but you have to ensure that the virtual media block
size selected matches the capabilities of the physical tape media and device to be used for
the duplication.

As you would expect, this i5/0S virtual tape has the big advantage of fast copying disk to disk
with no physical human mounting and unmounting, while save and restore functions can use
“similar to tape” interfaces. And, of course, there are no physical tape device errors or media
errors to worry about during a critical save window.

Saving to real tape can be done at a less critical time.

Advantages and disadvantages of using internal i5/0S virtual tape

As summarized from the IBM Redbook i5/0S V5R4 Virtual Tape: A Guide to Planning and
Implementation, SG24-7164, the primary advantages of using i5/0S virtual tape include:

» There is no need for physical tape devices to be attached during backup or restore. If real
tape devices are being used, conflicts over usage of the same device can occur if:

— 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, selected virtual media still has to be duplicated to physical media, but any
need to suspend application processing on certain objects during the actual save
should be for a shorter duration. Duplication to a physical media or remote i5/0S
system can be performed asynchronously to application usage of the real object.

» 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.
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» The popular BRMS for iSeries, 5722-BR1, product provides powerful interfaces to i5/0S
virtual tape support, through recognition of a virtual tape device type.

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

— In the partition or 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 partition or system and you do not
use a switchable independent Auxiliary Storage Pool (iASP) to store the virtual tape
images on. The image can be used in either switchable iASP or user auxiliary storage
pool (ASP).

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

» It can reduce the save time, depending on the configuration and workload.

» There are no media errors with virtual tape. This feature especially eases the concern of a
media error during an i5/0S Save-While-Active (SWA) function.

» Use of i5/0S virtual tape 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 IBM Domino®, you can restore the files directly from the virtual volumes.

» It allows you to have 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 quick recall of the data.

» It allows the full range of capabilities to save more than one library of objects at one time
in one i5/0S “save job.” A save job per tape device is straightforward. Allowing one save
job to save to multiple real tape devices at the same time requires careful setup of the
save operations and tape configuration. Virtual tape makes this much easier using base
i5/0S save commands and even easier using BRMS capabilities.

v

In contrast to using the TS7510, you do not have to go through a major education effort to
learn new hardware, new interfaces, and new management techniques.

The primary disadvantages of using internal i5/0OS virtual tape support compared to using real
tape devices are:

» Ensuring that you do not forget to make a real tape media copy of must be protected
backup data.

» |t is easy to continue to back up data and forget to manage the associated system disk
storage being consumed. You have to manage internal disk storage consumption within
the virtual tape medial catalog stored within the i5/0S Integrated File System. If not
managed, “old data” and “new data” can lead to a frequent quick occurrence of the
“auxiliary storage threshold reached” message. Then you must perform detailed
analysis to determine what in the Integrated File System is taking up all the storage and
what you can delete.
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The primary disadvantages of using internal i5/OS virtual tape support compared to using
external virtual tape support under the TS7510 include:

» Only i5/0S V5R4 support and management of only a single i5/0S partition’s data. The
TS7510 can back up and recover multiple physical systems and partitions and operating
systems listed in Table 1-1 on page 9.

» i5/0S internal virtual tape support requires i5/0S V5R4, while the TS7510 is supported
under releases V5R2, V5R3, and V5R4.

» The need to manage the increased utilization of an i5/0S partition's disk storage that
contains the virtual tape data. The disk space consumed is on the TS7510.

Notes:

» The BRMS network feature provides a level of i5/0S management across multiple
systems running i5/0S or multiple i5/0OS partitions.

» Any i5/0OS partition can host the virtual devices (including system and data disks) for:

— An i5/0S partition running supported AIX® 5L™ (System i5 required) or Linux on
Power release

— A supported xSeries® system integration hardware adapter (Integrated xSeries
Server (IXS), Integrated xSeries Adapter (IXA) or the newer internet Small
Computer System Interface (iISCSI) adapter) running a supported Windows release
and Linux distribution

Hosted virtual I/O data is stored within that i5/0S partition’s Integrated File System. By
understanding this directory structure, you can use a single i5/0S partition to
essentially back up and restore several AlIX and Linux partitions running on the same
System i configuration, as well as back up and restore several Windows operating
systems or Linux distributions running the integrated xSeries software under that same
i5/08S partition.

1.5 TS7510 external virtual tape overview

The industry has several hardware-based products with supporting software that provide
“virtual tape” functions to several different operating systems. The IBM Virtualization Engine
TS7510 is one of products from IBM in this area.

The TS7510 can back up and recover multiple physical systems and partitions running
multiple operating systems, such as i5/0S, Windows, AlIX, Linux, HP, and Sun™. See
Table 1-1 for a summary of these possible host systems.

A more detailed table (Table 4-19 on page 63) shows these hardware and software platforms.

Table 1-1 Supported TS7510 host systems

Platform Minimum supported levels
i5/0S V5R2 or later
RS6000 or AIX 5L Version 5.1 or later

IBM eServer pSeries® | Red Hat Enterprise Linux 3 (RHEL 3), SUSE Linux Enterprise Server 8
(SLES 8), and SLES 9

Wintel and xSeries Microsoft® Windows 2000 (build 2195 or later), Windows 2003 (build 3790
or later), Linux RHEL 3.0, SLES 8 SP3, and SLES 9
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Platform Minimum supported levels

IBM eServerpSeriesor | SLES 8 SP3 and SLES 9
IBM eServer zSeries®

for Linux
HP HP-UX 11.0, 11.i (64 bit), 11.23i, and 11.23pi
Sun Solaris™ 8 and 9

i5/0S supports hardware attachment of the TS7510 via Fibre Channel Tape Controller
(Adapter) features: #2765, #5704, or #5761, i5/0S V5R2 and later. Support under i5/0S is
available as a request for price quotation (RPQ). RPQ level support indicates limited
availability of the support and there are currently some restrictions in that support under
i5/08S.

For information about how to order this RPQ, refer to 4.1.3, “Ordering information” on
page 51.

For a summary of restrictions under i5/0S, see 1.6, “TS7510 support restrictions under
i5/0S”.

The IBM Virtualization Engine TS7510 represents to i5/0S one or more virtual tape libraries
each with one or more virtual tape devices, as though they were a real physical tape library
and attached tape device.

You define one or more virtual tape libraries and tape devices within each tape library through
the Virtualization Engine for Tape Console interface, connected to the TS7510 itself. When
defined and the physical Fibre Channel cables are correctly attached between the TS7510
and the corresponding i5/0S Fibre Channel adapter, the system detects the new
configuration objects. The only way to verify that a media tape library definition under i5/0S is
virtual rather than real is to compare the library device’s serial number under i5/0S (Work
with Hardware Resources (WRKHDWRSC) command - Type(*STG)) with the serial number
of the virtual library and devices that can be seen using the Virtualization Engine for Tape
Console.

See the succeeding chapters for specific virtual tape libraries and tape devices that are
supported and how to see what is defined to each i5/0S partition.

Advantages and disadvantages of using external virtual tape TS7510

Because the virtual tape library and virtual tape devices are reported to i5/0S as real libraries
and devices, all i5/0S and BRMS interfaces to tape library devices are supported.

Therefore, almost all of the advantages of the internal i5/0S virtual tape support and the use
of tape libraries are available to the i5/0S user except those unique to the “saved tape image
catalogue volumes” such as file transfer and switching iASPs to a second system.

The primary unique advantages of using the TS7510 virtual tape support include:

» Supported i5/0S releases include V5R2, V5R3, and V5R4.

» The virtual tape configuration is treated as a real tape library configuration objects, no
special “image catalog” interfaces.

» The saved data requires no additional disk space to be managed by an administrator of
the i5/08S partition.

» Saved and restored data can be from multiple i5/0S systems and partitions as well as
different operating systems and hardware platforms.
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» A single save, restore, and management of saved data interface for multiple operating
systems.

» The TS7510 offers copy or replication functions, which provide additional protection of a
virtual volume. These functions are set up and managed using the Virtualization Engine
for Tape Console. We provide additional details on these functions in 2.7.5, “Network
Replication” on page 28.

Use of these TS7510 capabilities with i5/0S has some restrictions. See 1.6, “TS7510
support restrictions under i5/0S” on page 13.

The primary disadvantages include:

» You have to order and maintain a new hardware set of rules and learn a new interface to
create virtual tape configurations and manage the TS7510’s disk storage.

» You have to understand when to use real tape support versus virtual tape support.

» At this time, you have limited ability to specify how saved data is spread across the
physical disk devices within the TS7510.

You have to develop new expertise for managing the disk storage within the TS7510 and
coordinate the tracking of TS7510 to real tape and real tape to the TS7510 for recovery
purposes with any backup and recovery management product on the various operating
systems that had the originally saved data.

Important: In the industry, it is common to find statements advocating not to attach a real
physical tape device to any hardware virtual tape configuration. This is primarily due to the
recommendation to keep any operating system tape management and backup application
in full control of the location of the cartridge and backup data. The TS7510 and most of the
other virtual tape offerings have export and import capabilities as well as network
replication capabilities that tape and backup management software is not aware of.
Therefore, you have to specifically plan your recovery process to address using the
duplicated data in any recovery process.

Note that at the currently available hardware and software levels, there are usage
restrictions in this area when using the TS7510 with i5/0S. See 1.6, “TS7510 support
restrictions under i5/0S” on page 13, for more information.

The virtual tape system’s duplication functions can be put to effective use or not used. You
will have to review the product documentation and the information in 1.6, “TS7510 support
restrictions under i5/0S” on page 13, to determine best practices in your operating
environment.

An example of what can happen when using the TS7510 duplication capabilities is that you
can end up with more than one media with identical volume serial numbers. Without proper
planning, this can cause problems to any tape management and backup recovery product,
including Backup and Recovery Media Services for iSeries.

Additional i5/0S-based information in this area is provided in the following chapters:

» Chapter 2, “Description and terminology of the TS7510” on page 15
» Chapter 3, “Planning for i5/0S and the TS7510” on page 35
» Chapter 6, “i5/0S, BRMS, and TS7510 in action examples” on page 129
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The information in these chapters can help ensure that you understand the need to keep
management software such as BRMS “in synch” with any management of the data saved to
the TS7510, within the TS7510, including:

» Standard saved files and tape volumes stored within the TS7510’s logical units (LUNS) -
logical disks

» Movement of TS7510 volumes and files within its virtual vault

» Movement of saved volumes and files between the virtual vault and actual tape devices
that i5/0S is unaware of (attached to the TS7510)

Note: Whether you save and restore using the i5/0OS internal virtual tape volumes or
the TS7510 volume, you still have to consider having specific critical recovery data
stored on a physical tape volume that can be secured in a safe place for disaster
recovery purposes.

Also, keep in mind that for large objects of data, both IBM 3592 and LTO3 are faster than
the TS7510 in an environment where the system resources and operating system
software can deliver the data “fast enough” to achieve the rated physical tape throughput.
With critical restore scenarios, the system and software must also be ready to read the
data as fast as possible from either a virtual tape environment or a real tape environment.

Virtual tape may be your best choice for other save and restore scenarios, such as:

» Many small objects
» Many intermediate sized objects
» Needing to write to multiple tape devices at the same time

Note that a single TS7510 configuration has more bandwidth than a single 3592 or
LTO83, allowing more aggregate throughput when multiple saves are occurring during
the same time period to multiple virtual tapes.

When considering use of the IBM Virtualization Engine TS7510 with one or more i5/0S
partitions, read the remainder of this book and do careful assessment of your save and
restore scenarios. You should also read at least the following IBM Redbooks:

» [5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation, SC24-7164

» |BM Virtualization Engine TS7510: Tape Virtualization for Open Systems Servers,
SG24-7189

Apply the content to your own working environments.

And, always test your save and restore processes, especially the recovery scenarios,
before the restore is necessary for successful business operations.

In Appendix A, “Sizing and performance examples” on page 281, given the time
constraints of the residency to produce this book, we completed some performance
tests that should help you determine performance expectations for using i5/0OS internal
virtual tape support or external virtual tape support using the TS7510. Keep in mind,
however, the data and object attributes of our test cases may be significantly different
from your environment.
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1.6 TS7510 support restrictions under i5/0S

Typically, RPQ level support means that there are restrictions of some kind. We list the most
significant functional considerations here:

» You use the TS7510’s Virtualization Engine for Tape Console interface to define a virtual
tape library and associated virtual tape devices. i5/0S performs standard auto device
detection during startup and controller or device varyon processing. For recognized
TS7510 configurations, the machine type, model, and density values do not match those
of the emulated devices. The emulated devices support only their native density. For
example, reported density might be *FMT3592P2, rather than *FMT3592A1 or
*FMT3592A2. This is different from a real tape device. The reported density value or
special i5/0S parameter values of *DEVTYPE or *CFGTYPE result in functions working
properly.

» When using the Virtualization Engine for Tape Console interface during TS7510 setup,
you might see a screen option titled “AS/400 mode.” This option does no specific setup for
i5/0S support.

» The device serial numbers generated by the TS7510 do not meet the requirements for
i5/0S attachment. In a “dynamic SAN configuration environment,” where cable
attachments may be moved and multiple sets of virtual tape libraries and virtual devices
configured on the TS7510, this can lead to i5/0S having multiple virtual tape library and
virtual tape device objects configured, when only one set is desired.

As a result, this might cause confusion when mapping the i5/0S tape device descriptions
to the associated TS7510 virtual tape objects shown using the Virtualization Engine for
Tape Console interface. This can impact identifying a device for normal use or for
alternate installation.

We describe this situation in this book in the following sections:

— 5.5.1, “Recognition of a virtual tape library using i5/0S commands” on page 108
— 5.5.3, “Recognition of a virtual tape library using iSeries Navigator” on page 113

» The TS7510 may have attached real tape devices. i5/0S has no knowledge of those tape
devices or of any operations performed to those tape devices. Using the Virtualization
Engine for Tape Console interface, data stored on the TS7510 may be exported to a
media on one of those attached tape devices. i5/0S does not support accessing the data
on that media.

If you want i5/0OS data saved to the TS7510 to be placed on a real tape media, you can
use either the i5/0S Duplicate Tape (DUPTAP) command or the corresponding BRMS
Duplicate Media using BRM (DUPMEDBRM) command.
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Description and terminology of
the TS7510

This chapter introduces the IBM Virtualization Engine TS7510 capabilities, and its hardware
and software components and associated terminology.

The succeeding chapters introduce the IBM System i and i5/0S view of the IBM Virtualization
Engine TS7510 when it is attached to an i5/0OS partition.

© Copyright IBM Corp. 2007. All rights reserved. 15



2.1 IBM Virtualization Engine TS7510 overview

16

There is an ever increasing requirement for fast save, fast restore, and backup of large
consolidated systems and servers with a unified management for all these platforms. As the
functions in this area expand, new backup approaches have emerged. Many of them employ
backup and recovery between system disks and external media, such as via a tape device
and also system disk to system disk. In high availability and disaster recovery needs, the
backup copy of data is typically replicated to another disk configuration.

In the real world, although there is more emphasis on multiple systems or single large system
environments to use disk to disk, there is still the need to back up and recover using real tape
devices and media.

The IBM Virtualization Engine TS7510 fits well into these environments, emphasizing system
disk to disks with a virtual tape interface to the client operating systems, while still allowing
flexibility for use of tapes as part of the overall backup process.

The IBM Virtualization Engine TS7510 (sometimes also referred to as the TS7510
Virtualization Engine) was the first member of the IBM Virtualization Engine TS7000 Series of
virtual tape libraries. The TS7510 Virtualization Engine combines hardware and software
into an integrated solution designed to provide tape virtualization for open systems servers
connecting over Fibre Channel (FC) physical connections.

The TS7510 Virtualization Engine combines IBM server and disk technology and is designed
to virtualize or emulate tape libraries, tape drives, and tape media. Real tape resources can
then be attached to the TS7510 Virtualization Engine to help address information lifecycle
management and business continuance. In some environments, real tape devices can also
be configured directly to a system for backup recovery purposes.

Through the implementation of a fully integrated tiered storage hierarchy of disk and tape, the
benefits of both technologies can be leveraged to help enhance performance and provide the
capacity required for today’s tape processing requirements. Deploying the IBM Virtualization
Engine TS7510 should help reduce batch processing time, total cost of ownership (TCO), and
management overhead.

From an i5/0S viewpoint, we see the IBM Virtualization Engine TS7510 as a good choice for
disk to disk backup and recovery operations with multiple systems or logical partitions
present, with multiple operating systems present including i5/0S, AlX, Linux, and Windows
operating systems.

The IBM Virtualization Engine TS7510 enables the system disk to external disks approach
over a FC-based network. It contains disk drives and virtualization software that emulates and
manages virtual tape libraries within the TS7510 itself.

A System i partition running i5/0S and other open systems connected to the TS7510 see
these virtual tape libraries and tape devices as physical tape libraries and devices. Thus, their
normal backup and recovery management software uses standard tape library interfaces.

Because backup operations to virtual tape library go to disk, we expect most save, restore,
and tape management functions to be faster than with a physical tape library. However,
having saved data on tape is more reliable than having them on disk. Therefore, we state one
more time in this book, we strongly recommend that you copy critical recovery data from
virtual tapes (residing on disk) to real tapes. We discuss this issue, where appropriate,
throughout this book.
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Another advantage of the TS7510 is that you can define multiple virtual tape libraries (up to
128), which drastically increases the flexibility for backing a up large number of systems or
partitions using only one physical device.

In the following sections, we describe the parts of TS7510, placing the parts in a rack, and
ways to connect a TS7510 to an i5/OS partition. In this chapter, we describe the primary
physical enclosures that make up the TS7510 hardware configuration. In Chapter 5,
“Installation and basic setup” on page 67, we provide more detailed diagrams of these
enclosures and connections.

The TS7510 combines IBM server technology, disk technology, and tape technology, and is
designed to virtualize or emulate tape libraries, tape drives, and tape media. The TS7510 has
the following advantages:

Helps to reduce backup window

Helps to improve the entire restore process
Facilitates data sharing

Low total cost of ownership

Throughput is superior in saving many small objects

vyvyVvyyy

Here are some of its highlights:
» Up to 128 virtual libraries per system (single system, single server, single logical partition)
— Designed to allow each backup system to allocate its own virtual library
» Up to 1024 virtual drives per system
— Designed to allow for a substantial number of mount points for very high performance
» Up to 8,192 virtual cartridges per system

— Designed to allow for substantial number of virtual cartridges, allowing for capacity on
demand growth

» Up to 1024 concurrent backups per system

— Designed to allow multiple backup/restore jobs to run simultaneously on a single
TS7510 for high performance and infrastructure simplification. The maximum number
of concurrent backup/restore jobs is determined by the number of virtual tape devices
defined and the system and the capability of the software performing the
backup/restore to issue input/output (I/O) operations to all the defined virtual tape
drives.

» 2:1 compression capability
— Provides up to 92 terabytes (TB) cache physical capacity at 2:1 compression
» Support for major operating systems and hardware platforms
— Supports your diverse information technology (IT) infrastructure
» 4 FC ports for host/tape attachment per CV5 8 FC ports if two CV5s are configured
— High FC port count is designed to offer low independent software vendor (ISV) costs
» Optional IP remote replication function, with optional compression and encryption

— Designed to allow for remote disaster recovery site copies. Designed to allow for
electronic vaulting, with high security features using encryption

» Dual node server with failover/failback capacity

— Designed to provide for automatic server failover and failback for high-availability
requirements
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» Dual core 3.0 GHz processors
— High CPU speeds and dual processors address processor-intensive functions such as
compression/encryption with minimal performance impact

Figure 2-1 shows a base frame in which the IBM Virtualization Engine TS7510 components
reside. The following sections describe these components and most of the optional features.

Figure 2-1 Single frame IBM Virtualization Engine TS7510

Note: The IBM Virtualization Engine TS7700 (also called the TS7700 Virtualization
Engine) was announced in mid 2006. It is the newest member of the IBM Virtualization
Engine TS7000 Series of virtual tape libraries. Having greater internal processor power,
disk capacities, and advanced technologies, compared to the TS7510, it is intended as a
mainframe virtual tape solution designed to optimize tape processing.

The TS7510 is intended for smaller scale capacities and performance characteristics at a
price level that is a more viable option (relative to the TS7700) within the backup and
recovery options of many small and medium businesses (SMBs).

2.2 TS7510 Virtualization Engine: 3954 Model CV5

TS7510 Virtualization Engine (3954 Model CV5) is a member of the xSeries family of servers.
The Peripheral Component Interconnect (PCI) slots 1 through 4, shown in Figure 2-2, contain
the dual ported QLogic (QLA2342) Fibre Channel adapters with Lucent Connectors (LC). The
3954 Model CV5 is a modified xSeries 346, 8840-A5U, with the following features:

» 2 GB memory
» Two 3.0 GHz processors
» Two FC cards each with 2 ports (FC initiators) to connect to disks

An FC initiator is the device that initiates input/output activity through an FC link at initial
connection and at each subsequent communication. For example, an FC adapter in a host
server is an FC initiator.
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»

>

Two FC cards, each with two ports, that can connect to host servers (as FC targets) or to
physical tape drives in a tape library (as FC initiators)

An FC target is the device that receives input/output activity through an FC link at initial
connection and at each subsequent communication. For example, a storage device is an
FC target.

Dual AC Power units

No disk drive (boots from 3955-SV5)

DvVD/CD, FDD

Light Path Diagnostic panel

2 Gigabit Ethernet ports

Remote Supervisor Adapter (RSA)

RS485 Ports 1 and 2 unused in this configuration
TS7510 Virtualization Engine runs Linux

The TS7510 Virtualization Engine 3954 Model CV5 is shown in Figure 2-2. A rear view of the
3954 Model CV5 installed in the IBM lab in Rochester is shown in Figure 2-3.

Front View

Rear \View

Adapter4 Adapter s Adapter 0 Adapter 1
PCI Slot 1 PCISlot 3

goyio
o 7||:||:| H \

I_IOI_ILI|:||:| =

/ Adapter & Adapter7 Adapter 2 Adapter 3 \
PCISlot 4
PCISlot 2

Figure 2-2 Virtualization Engine CV5
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Figure 2-3 3954 Model CV5: Rear view in the lab in Rochester

We provide more details about attaching the cables in Chapter 5, “Installation and basic
setup” on page 67.

Note: In this book, we refer to the TS7510 Virtualization Engine, as either a 3954 Model
CV5, orjustas a CV5.

For more information about Fibre Channel topology, refer to the IBM Redbook /IBM SAN
Survival Guide, SG24-6143.

Emulation of virtual tape libraries happens partially in the Linux software in the CV5 and
partially in the microcode within the FC adapters that connect to host servers.

2.3 TS7510 Cache Controller: 3955 Model SV5

The 3955 Model SV5 is a modified IBM TotalStorage® DS4100 disk system. For the 3955
Model SV5, IBM has configured the dual controller model of the TotalStorage DS4100,
providing 14 internal 250 GB Serial Advanced Technology Attachment (SATA) disk drives
inside every controller. The 3955 Model SV5 can provide ample yet scalable storage for the
IBM Virtualization Engine TS7510. There are four 2-gigabit Fibre Channel ports to attach to
the 3954 Model CV5 on dual controllers. Two 3955 model SV5s are built into every

IBM Virtualization Engine TS7510 configuration.

The 3955 Model SV5, shown in Figure 2-4, consists of the following components:

» IBM TotalStorage DS4100

» Fourteen 250 GB SATA disk drives, Redundant Array of Independent Disks 5 (RAID-5)
protection on arrays of seven disk drives

» Dual array controllers
» Dual AC Power
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» Fibre Channel host ports 1 and 2 connected to CV5
» Fibre Channel expansion ports connected to expansion unit SX5

SV5 Front View

Rear View

Hot-swap fan bays

Raid controllers

—— Hot-swap
power supplies

Figure 2-4 3955 Model SV5
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A 3955 Model SV5 installed above 3954 Model CV5 in the IBM lab in Rochester is shown in
Figure 2-5.

Figure 2-5 3955 Model SV5 and 3954 Model CV5 in the lab in Rochester

We provide more details about attaching the cables in Chapter 5, “Installation and basic
setup” on page 67.

Note: In this book, we refer to TS7510 Cache Controller as a 3955 Model SV5, or just as
an SV5.

For more information about TotalStorage disk system DS4100, refer to Fibre Array Storage
Technology A FASIT Introduction, SG24-6246, and Introducing IBM TotalStorage FAStT
EXP100 with SATA Disks, REDP-3794. Note that Disk system DS4100 was formerly known
as FAStT100.

2.4 TS7510 Cache Module: 3955 Model SX5

The 3955 Model SX5 is the disk expansion drawer associated with the 3955 Model SV5. It is
an IBM TotalStorage DS4000™ EXP100 Expansion unit.

The new 3955 Model SX5 is a rack-mountable enclosure configured with fourteen 250 GB
SATA disk drive modules, offering up to 3.5 TB of raw capacity per enclosure. The IBM
Virtualization Engine TS7510 configured capacity of each SX5 drawer is 3.0 TB usable. The
3955 Model SX5 consists of the following components:

» IBM TotalStorage DS4000

» Fourteen 250 GB SATA Hard Disk Drives (disk drives)
» Dual Enclosure Service Modules

» Dual AC Power
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The SX5 connects to an existing SX5 or SV5 as shown in Figure 2-6.

SX5 Front View

e

s S -

Figure 2-6 3955 Model SX5

Note: In this book, we refer to the TS7510 Cache Module, as a 3955 Model SX5, or just as
an SX5.

2.5 Frames

The Tape Frame 3952 Model FO05 is the 19-inch rack that contains components of the
IBM Virtualization Engine TS7510, that is, CV5, SV5, and SX5. A single IBM Virtualization
Engine TS7510 can consist of one or two 3952 model FO5 frames.

One 3952 Model FO5 comes with every configuration of IBM Virtualization Engine TS7510. It
is referred to as the base unit. If a configuration of IBM Virtualization Engine TS7510 contains
more than six 3955 Model SX5, a second 3952 model FO5 is required. The second 3952
Model FO5 is referred to as the expansion unit.

The 3952 Model F05 is shown in Figure 2-7. A Tape Frame 3952 Model FO5 installed in the
IBM lab in Rochester is shown in Figure 2-8.
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Tape Frame

Figure 2-7 3952 Model FO5

L e

Figure 2-8 3952 Model F05 in the lab in Rochester

Note: In this book, we refer to a tape frame 3952 Model FO5, as a 3952 Model F05.

A logical representation of the CV5 and SV5 enclosures within the 3952 Model FO5 frame is
included in Figure 2-12 on page 33.
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2.6 Disk drives and logical volumes

Serial Advanced Technology Attachment (SATA) disk drives in 3955 Model SV5 and 3955
Model SX5 are protected by RAID-5. Each 3955 Model SV5 and 3955 Model SX5 contains
14 SATA disk drives of size 250 GB, which are divided in two RAID-5 arrays of seven disk
drives. Up to fourteen 3955 Model SX5 can be installed in IBM Virtualization Engine TS7510,
six of them in TS7510 base frame and eight of them in TS7510 expansion frame. Both 3955
Model SV5, and two 3955 Model SX5 in expansion frame contain two spare disk drives.

Logical volumes (LUNSs) are defined by the TS7510 itself, from each RAID array in a SV5 or
SX5. LUNs in SV5 are used for boot and repository of Virtualization Engine 3954 Model CV5,
and for saved data, while LUNs in SX5 are used only for saved data. For more information
about how LUNSs are defined, refer to Appendix A, “Sizing and performance examples” on
page 281.

2.7 IBM Virtualization Engine TS7510 software

The IBM Virtualization Engine TS7510 Software Version 1 Release 1 5639-CC7, provides the
software for IBM Virtualization Engine TS7510 and the software for management console,
Virtualization Engine for Tape Console. 5639-CC7 provides tape library and tape drive
emulation, including emulation of tapes (cartridges).This support includes the following
features:

» Emulation

Compression

Import and export

Network replication

Virtual vault

The management console interface to these features

vVvyyvyvyy

These functions and terms are explained in the following sections.

2.7.1 Emulation of tape libraries, tape drives and tapes

IBM Virtualization Engine TS7510 creates a virtual copy of the IBM 3584 tape library. In IBM
Virtualization Engine TS7510, you can configure a virtual 3594 with any tape drive and slot
configuration that is suitable for your backups. You can configure up to 128 virtual tape
libraries in a IBM Virtualization Engine TS7510.

Within a virtual tape library, you can configure virtual tape drives that look like the following
tape drives:

» IBM Liner Tape-Open (LTO) Generation 2 tape drives
» IBM Liner Tape-Open (LTO) Generation 3 tape drives
» IBM 3592 model J1A tape drives

Up to 1024 virtual tape drives can be configured in the IBM Virtualization Engine TS7510.
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Within a virtual tape library, you can configure virtual tapes. The size of virtual tapes is
flexible: Initially, the capacity of each virtual tape is 5 GB, but as the data is saved on it, its
capacity increases in increments of 5 GB or 7 GB until it reaches the capacity of emulated
cartridge. The following tapes can be emulated in IBM Virtualization Engine TS7510:

LTO Generation 2  Starting size is 5 GB, with an incremental growth of 5 GB, until it
reaches the size of 200 GB

LTO Generation 3  Starting size is 5 GB, with an incremental growth of 7 GB, until it
reaches the size of 400 GB

IBM 3592 Starting size is 5 GB, with an incremental growth 5 GB, until it reaches
the size of 300 GB

Up to 8192 virtual tapes can be defined in the IBM Virtualization Engine TS7510.
The following lists some “maximums” supported on a single, fully configured TS7510
(“system”):

» Maximum virtual tape libraries: 64 virtual libraries per node, 128 virtual libraries per
system

» Maximum number of virtual tape drives: 512 per server node; 1,024 per system

» Maximum number of virtual tape cartridges: 4,096 per server node; 8,192 per system
» Maximum number of concurrent backups: Up to the number of virtual tapes defined
» Maximum storage per system: 96 TB, presuming 2:1 compression

Virtual tape libraries, tape drives and tapes are managed through Virtualization Engine for
Tape Console, described further in this chapter.

2.7.2 Virtual vault

The virtual vault is a storage area for virtual tapes that are not inside a virtual tape library.
This enables virtual tapes to be exported from a virtual library defined in the TS7510 without
necessarily being immediately deleted.

Using the Virtualization Engine for Tape Console interface, a virtual tape in the virtual vault
can be:

Imported into any defined virtual library within the TS7510
Copied to a remote TS7510 or a physical tape library or drive
Permitted to remain in the virtual vault indefinitely

Aged out of the vault according to a user-defined policy
Deleted immediately
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The number of tapes that can be stored in the virtual vault is limited only by the available disk
storage of the TS7510 configuration. Virtual tapes will only appear in the virtual vault after
they have been moved from a virtual tape library. Tapes in the vault are sorted in barcode
order.

Important: The tape management software under i5/0S, such as Backup Recovery and
Media Services (BRMS), is unaware of any actions taken on a virtual tape within the virtual
vault, when that action is performed though the IBM Virtualization Engine TS7510.

See 2.7.4, “Import, export, auto archive” on page 27 for information about when BRMS
causes a virtual tape to move to a vault and thus knows about the move.

26 IBM Virtualization Engine TS7510: Getting Started with i5/0S and Backup Recovery and Media Services



2.7.3 Data compression

Compression is an option of a backup operation. You can turn on or turn off compression
using the Virtualization Engine for Tape Console. With compression turned on, a virtual tape
drive will look to host as a real tape drive capable of hardware compression.

When using compression in IBM Virtualization Engine TS7510, consider that it might
significantly decrease performance, while saving disk space within the IBM Virtualization
Engine TS7510.

2.7.4 Import, export, auto archive

Import and export functions provide:

» Importing tapes from a physical tape library attached to IBM Virtualization Engine TS7510
to a virtual tape library

» Exporting tapes from a virtual tape library to the attached physical tape library

By using Virtualization Engine for Tape Console, you can import a tape from a physical tape
library to any slot within a virtual tape library. With import, you can choose one of the following
options, depending on the requirements for imported tape:

» Copy the entire tape to virtual tape library
» Use a physical link to a physical tape library and actually read from the physical tape
» Copy only the first 10 MB of physical tape

To export the virtual tape to a physical tape drive, the virtual tape must already be in a virtual
vault. From an i5/0S and BRMS viewpoint, a virtual tape is moved to a virtual vault when
ejected by BRMS or another backup management software product not running on i5/0S.
You can also move a virtual tape to the virtual vault by using Virtualization Engine for Tape
Console.

From the virtual vault, you can export the virtual tape to physical tape by using Virtualization
Engine for Tape Console. When exporting, you can choose to retain the virtual tape for a
certain amount of days, or delete it immediately after copying to physical tape.

Auto archive option is an automatic export performed when BRMS (or another backup
software) ejects the virtual tape. You can set up auto archive so that a virtual tape is retained
for a certain amount of days after being exported, or deleted immediately after export.

As discussed in the Important text box on page 11, you have to carefully consider how to
best use the TS7510’s capability to duplicate saved data onto a tape device, outside of any
tape and backup management application, such as BRMS.

Remember that currently any tape and backup and recovery management products have no
automated way of tracking these activities. Because most of these products expect to own all
such activities, a volume with a duplicate volume serial number might cause problems with
the recovery processes presumed by these products.

In this book, we assume all backup functions have been performed using BRMS.
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2.7.5 Network Replication

Replication (feature 7421(Network Replication)) is a process that protects the data on a
virtual tape by maintaining a remote copy of the virtual tape on another IBM Virtualization
Engine TS7510 connected to the first one over the IP network. If this feature is installed on
one TS7510 Virtualization Engine CV5 in a 3952 Tape Frame, and a second TS7510
Virtualization Engine CV5 is installed in that frame, then both TS7510 Virtualization Engines
should have this feature installed.

We refer to the first IBM Virtualization Engine TS7510 as primary and to its tapes as primary
tapes. We refer to the other as the target and to its tapes as target tapes.

At prescribed intervals, when the tape is not in use, changed data from the primary virtual
tape is transmitted to the copy of primary tape called replica resource on the target server so
that they are synchronized. The target server is usually located at a remote location. Under
normal operation, backup clients do not have access to the replica resource on the target
server.

If a disaster occurs and the replica is needed, the administrator can promote the replica to
become the primary virtual tape so that clients can access it.

The following three methods are used to replicate tapes to a target IBM Virtualization Engine
TS7510:

Auto Replication When Auto Replication is enabled for a particular tape, this tape is copied
to the specified target TS7510 as soon as it is ejected to the virtual vault.

Remote Copy You initiate Remote Copy of a particular tape by using the Virtualization
Engine for Tape Console. The full tape including barcode is replicated to
the target site. From a BRMS viewpoint, the target of the copy must not
contain a virtual tape cartridge with the same barcode identifier.

Replication The Replication process is either triggered by a scheduled event or when
the virtual volume reaches a certain predetermined size. When
Replication is configured, updates made to the primary tape are
immediately copied to the target tape, therefore the two tapes are always
in synchronized status.

The following sections provide some overview details on Remote Copy, Replication, and Auto
Replication. This information is excerpted from IBM Virtualization Engine TS7510: Tape
Virtualization for Open Systems Servers, SG24-7189.

Remote Copy

Remote Copy is a manually triggered, one-time replication of a local virtual tape. Upon
completion of the Remote Copy, the tape resides on the primary TS7510 and in the
Replication Vault of the remote TS7510.

You cannot perform Remote Copy on a tape that has already been configured for Auto
Replication. When using Remote Copy, the copied tape can reside either in one of the virtual
tape libraries, in a virtual tape drive, or in the virtual vault. The Remote Copy option preserves
the barcode from the TS7510, on which the remote copy initiated.
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Figure 2-9 illustrates the Remote Copy movement. The primary TS7510 is on the left, and the
remote backup is on the right.
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Figure 2-9 TS7510: Remote Copy data movement

BRMS is unaware that this function has been performed.

Replication

The Replication process is either triggered by a scheduled event or when the virtual volume
reaches a certain predetermined size. When Replication is configured, a primary virtual
volume is created and linked to the virtual replica on the remote TS7510. A replica tape is
always linked to the original virtual tape. It cannot be used by any virtual library or for
import/export by the remote TS7510 until this linked relationship is broken. This condition is
also known as promoting a replica. Its only purpose is to maintain an in-sync copy of the
primary tape.

The replica tape simply gets incremental changes from the source tape, ensuring the two
tapes are always in-sync at the end of a replication session. This is why it is a dedicated
relationship. Since the incremental changes are trackable (because we know no one else is
writing to or accessing the replica), there is never a need to replicate or remote copy the
entire tape at each replication interval.

Data traveling across the replication path can be compressed, encrypted, or both. Additional
license codes are required to activate these features, which we explain later. If the replica is

promoted, it is placed in the virtual vault on the remote TS7510, with the same barcode label
as the source virtual tape. It can then be used like any other virtual tape.

Figure 2-10 illustrates replication movement. The left TS7510 is the primary engine, and the
right TS7510 is the backup. Data replicates from the primary to the backup utilizing the
replication process. When the primary engine fails in order to use a replica that is on the
backup engine, the virtual replica sitting in the replication vault is promoted to a virtual volume
and moved to the virtual vault. It is either placed in a virtual library on the backup or copied
back to the primary.
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BRMS is unaware that this function has been performed.

Auto Replication

Auto Replication involves a one-time copy or move of the virtual tape as soon as the backup
software (BRMS, in our examples in this book) has sent an eject command. Auto Replication
provides for the same, one-time copy or move after the eject, but the destination is to the
remote TS7510 instead of to a local physical 3584 or 3494 tape library.

Figure 2-11 illustrates the Auto Replication process. The left side shows the primary engine,
and the right side shows the backup engine. The primary initiates the Auto Replication
function. Also a one-time copy or move after the eject command is sent to the backup
TS7510. The virtual volume is then placed in the replication vault.
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BRMS is unaware that this function has been performed.

2.7.6 Network Encryption

Encryption (feature 7422 (Network Encryption)) enables the TS7510 Virtualization Engine to
support the Network Encryption function in the TS7510 V1R1 software. If this feature is
installed on one TS7510 Virtualization Engine in a 3952 Tape Frame, and a second TS7510
Virtualization Engine is installed in that frame, then both TS7510 Virtualization Engines
should have this feature installed. Both the local and target TS7510 Virtualization Engines
must have feature numbers 7421 (Network Replication) and 7423 (Network Compression)
enabled for Network Encryption to operate.

The Encryption option secures data transmission over the network during replication between
two TS7510s. Initial key distribution is accomplished using the authenticated Diffie-Hellman
exchange protocol. Subsequent session keys are derived from the master shared secret,
making it very secure.

Neither i5/0S nor BRMS provide any specific support for this feature. That is, all encryption
and decryption must be performed by the TS7510 itself.

2.7.7 Network Compression

Compression (feature 7423 (Network Compression)) enables the TS7510 Virtualization
Engine to support the Network Compression function in the TS7510 V1R1 software. If this
feature is installed on one TS7510 Virtualization Engine in a 3952 Tape Frame, and a second
TS7510 Virtualization Engine is installed in that frame, then both TS7510 Virtualization
Engines should have this feature installed. Both the local and target TS7510 Virtualization
Engines must have feature numbers 7421 (Network Replication) and 7423 enabled for
Network Compression to operate.
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The Compression option enables compression of data during the replication process. For
further information, see the IBM Virtualization Engine TS7510 User’s Guide, GC26-7769.

Network Compression is only used in data transfers of virtual tape volumes between the
primary and remote TS7510.

Neither i5/0S nor BRMS provide any specific support for this feature.

2.8 Management console

The Virtualization Engine for Tape Console is the interface to the IBM Virtualization Engine
TS7510. For the console, you use a PC connected to 3954 Model CV5 through Ethernet. You
install management console software to this PC, and launch it. Virtualization Engine for Tape
Console software uses Secure Sockets Layer (SSL) communication to the 3954 Model CV5,
and in this way provides interface to IBM Virtualization Engine TS7510.

For more information about the management console, refer to:

» 4.2.1, “IBM TapeSystem Virtualization Engine for Tape Console” on page 59
» 5.2.4, “Ethernet Connection” on page 77

To provide more console interfaces to IBM Virtualization Engine TS7510, you can install
Virtualization Engine for Tape Console software on any PC connected to CV5 via an IP
connection, and launch it whenever the console interface to CV5 is needed.

It is your responsibility to manage which users (and their level of authorization) can use the
Virtualization Engine for Tape Console at the same time.

2.9 Connections

An i5/08S partition is connected to IBM Virtualization Engine TS7510 through Fibre Channel
adapters for tape, features #2756, #5704 and #5761. FC adapters (input/output adapters
(I0As)) in an i5/0OS partition connect to Fibre Channel ports in 3954 Model CV5, and the ports
have to be set up as FC targets for this.

The connection between FC adapter in a System i partition running i5/0S and FC port in the
CV5 can be done in one of the following ways:

» Direct connection via a shortwave FC cable

» Connection via an FC switch, each connection between switch and FC adapter in
i5/08S partition, and between switch and port in CV5, being shortwave. With this way of
connection, multiple IOAs in i5/0S partition can be connected to one FC port in CV5.

» Connection via switches and inter-switch links (ISLs), connection between a switch and
FC port in i5/0OS partition or CV5 being shortwave, and connection between switches
being longwave.

Using these ways of connecting, we can set up an environment with the IBM Virtualization
Engine TS7510 connected to one or more i5/0S partitions and can be up to a 12 km
distance.
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A logical representation of possible IBM Virtualization Engine TS7510 connections to several

i5/08S partitions is shown in Figure 2-12. Also depicted are a PC workstation with the

Virtualization Engine for Tape Console software installed and a logical representation of the
SV5 and CV5 enclosures within the 3952 Model FO5 frame.

Figure 2-12 does not include the following additional configurations that could be possible

with a TS7510:

» One or more “tape library devices” may be attached to the TS7510
» Other systems that support the TS7510 could also have connections to the same TS7510

» If the Network Replication feature is being used, there would be a second TS7510

LAN / WAN

i5/0OS partition

i5/0S partition i5/0OS partition

i5/0S partition

Shortwave

Short Shortwave
ortwave
Shortwave Sitiln
F Switch
Longwave
Shortwave Switch
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3954 CV5
TS7510 | Virtualization
Engine for
Tape Console
3955 SV5
3955 SV5

Figure 2-12 Connecting IBM Virtualization Engine TS7510 to i5/0S partition

For additional information about FC connection rules with a i5/0S partition, refer to:

» Chapter 3, “Planning for i5/0S and the TS7510” on page 35
» Chapter 5, “Installation and basic setup” on page 67
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Planning for i5/0S and the
TS7510

Good planning for backup and recovery processes that fit your business are critical if you
need a system up and running most of the time. As the time for running in production mode
within a 24-hour day and within a 7-day week increases, this planning becomes even more

critical.

This chapter cannot make you an expert in overall backup and recovery planning. However, it
does review many basic planning considerations that lead into planning for effective use of
the TS7510 in your overall backup and recovery planning process.

Attention: In this book, we use the term i5/0S partition to mean both:

» A single partition within an IBM System i configuration running i5/0S when more than
one partition might be configured.

» The entire IBM System i configuration running i5/0S when there are no specifically
configured partitions. That is, the system is one i5/0S partition that owns all hardware.
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3.1 How virtual tape library fits in with i5/0S backup and
recovery strategy

This section starts with a simple list of topics to include in your backup and recovery policy,
with an i5/0S viewpoint. It is not the intent of this book to describe the details of the many
practical considerations you have to develop for a complete set of detailed backup and
recovery processes.

Rather, this section gives you a quick list of things that you must consider, so we can discuss
them in the context of using the IBM Virtualization Engine TS7510 within your strategy. In
other words, the use of a virtual tape device should expedite the actual saving and restoring
of objects necessary for recovery, but you have to ensure that the processes you develop
include the right objects, saving at the right time, and testing your recovery processes before
the actual need for a business recovery.

We recommend that you consider the following steps when developing a backup and
recovery strategy for a System i environment running i5/0S in at least one partition.

» Determine what to save and how often to save it.
» Determine your save window. This is the amount of time:

— Objects being saved can be unavailable for use
— The entire system can be unavailable for i5/0S save system functions

Note that i5/0S has save while active functions for many objects However, further
coverage of those capabilities are beyond the scope of this book. For more discussion of
all save and restore considerations while running applications under i5/0S, refer to the
iSeries Information Center Systems management - Availability and Systems Management
- Backup and Recovery topics. Recommended documents located there include:

— IBM Systems - iSeries Systems management - Plan a backup and recovery strategy
PDF

— IBM Systems - iSeries Backup and Recovery Version 5 Revision 4, SC41-5304-08,
PDF

» Consider recovery time and choose availability options.

» Test developed backup and recovery strategy.

After a customer determines what to save and how often to save, the customer will probably
decide on an approach similar to the following:

» Daily save the libraries and objects which regularly change, such as application libraries,
user profiles, configuration objects, and so on

» Save entire system every week

Typically, the objects that regularly change have to be restored more frequently and in a
shorter period of time, compared to objects that do not change frequently. Virtual tape library
(VTL) may provide faster save and restore than a physical tape library in some cases,
therefore, it might be a good idea to save regularly the frequently changing objects to a VTL
and save entire system objects to a physical tape drive.

Note that i5/0S supports parallel and concurrent save operations to properly set up VTL

configurations as it does for physical tape environments and V5R4 i5/0S virtual tape image
catalog support.

36 IBM Virtualization Engine TS7510: Getting Started with i5/0S and Backup Recovery and Media Services



Some customers who require relatively short save window and do not want to invest in fast
tape drives, might want to perform both daily and weekly saves to the VTL, and duplicate
weekly saves to physical tapes, or duplicate both daily and weekly saves to physical tapes.

Depending on a properly estimated or actual experience with recovery time periods, you have
to decide how long a time period to keep virtual tapes. This requires sizing the required disk
space in TS7510 accordingly. For more information about sizing TS7510 capabilities under
i5/08, refer to Appendix A, “Sizing and performance examples” on page 281.

Customers with many systems or partitions might want to use VTLs to enable save of all
systems in the same general save window time period, each of them to a different VTL.

All backup and recovery approaches require careful management of tapes, especially in the
VTL environment because both virtual and physical tapes are used. This is especially valid for
customers with many systems, each of them using VTL and physical tape library.

For examples that can help determine your processes, see 3.9, “Examples of using TS7510
with i5/0S” on page 44.

3.2 Planning for copying virtual tapes to physical tapes

The data on virtual tapes in TS7510 can be exported to tapes in a physical tape library
attached to the TS7510, to provide long-term archiving of data. For this, the virtual tape has to
be ejected by Backup Recovery and Media Services or BRMS (or backup software on
non-i5/OS partitions), which moves it to a virtual vault in IBM Virtualization Engine TS7510.
When the virtual tape is in the virtual vault, we can export it to physical tape by using
commands from the IBM TapeSystem Virtualization Engine for Tape Console. Alternatively,
we can set up to automatically export to a physical tape as soon as the virtual tape is in the
virtual vault. For more information about this, refer to IBM Virtualization Engine TS7510: Tape
Virtualization for Open Systems Servers, SG24-7189.

Presently, i5/0S does not formally support reading tape media data produced by the TS7510
writing directly to a physically attached tape device.

From an i5/0S viewpoint, we recommend that you connect a physical tape library to the i5/0S
partition and duplicate virtual tape data to real physical media on the attached tape device.
You do this using the BRMS DUPMEDBRM command or the i5/0S Duplicate Tape
(DUPTAP) command.

3.3 Planning for failover

TS7510 provides several features internally to address failures within the 3954 Model CV5i
and its disk controllers and disks. The disks within the attached 3955 Model SV5 and 3955
Model SX5 are themselves protected with Redundant Array of Independent Disks 5 (RAID-5)
disk arrays.

You can purchase a dual node high availability (HA) configuration (feature 7420
(Failover/Failback)) with two 3954 Model CV5 Virtualization Engine servers. This HA
configuration with the two 3954 Model CV5s comes with dual AC power within the 3952 Tape
Frame Model FO5 Frame. This dual mode 3954 Model CV5 configuration provides
redundancy for node, disks, power, and tape/host connectivity, in case one of the 3954 Model
CV5s fails.
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3.3.1 High availability in case a path from Virtualization Engine to disk storage
fails

The TS7510 is built with redundant pathing from each 3954 Model CV5 to each 3955 Model
SV5.

Base configuration of TS7510 contains one Virtualization Engine CV5 and two Cache
Controller SV5s. In case a path from Virtualization Engine to each controller fails, or a Cache
Controller fails, Virtualization Engine still has access to disk storage within TS7510.

The same is true for high availability configuration of TS7510 where each Virtualization
Engine connects to each Cache Controller with redundant paths.

3.3.2 Failover option (7420) of TS7510

A customer can decide for high availability configuration of TS7510, which includes two
Virtualization Engines CV5, two Cache Controller SV5s, and optionally Cache Module SX5s.
With this configuration, the customer can set up failover, which reduces downtime that can
occur should the Virtualization Engine fail. In the failover setup, two Virtualization Engines
CV5 are configured to monitor each other. If one Virtualization Engine fails, the other will take
over its identity.

For more information about how to set up failover, refer to IBM Virtualization Engine TS7510
User’s Guide, GC26-7769.

Exactly how this feature provides high availability to a certain host server depends on the
backup management software on the server. With some backup management software, the
failover is transparent, but with others failover requires to restart the backup job. Given the
scope of a “getting started” manual, failover scenarios are not covered in this book.

3.4 Planning for virtual tape libraries in TS7510

In this section, we describe the possibilities in functionality and throughput, which a TS7510
can offer. They are important for planning the number and configuration of virtual tape
libraries (VTLs) used by i5/0S. We also present some suggestions for planning the VTLs.

3.4.1 Configuration rules for connecting TS7510 to an i5/0S partition

Tape can connect to i5/0S in Fibre Channel (FC) mode since software level V5R1; some
significant improvements in FC tape attachment came with level V5R2. The following rules
are valid for connecting FC tape to i5/0S since level V5R2:

» FC protocols Switched Fabric, Arbitrated Loop, and Point to Point are supported.

» Multiple FC targets and up to 16 devices are supported by one FC adapter (input/output
adapter (IOA)) in i5/0S.

» When connecting via switches, a maximum of three inter-switch links are supported, one
of them can be up to 10 m long, the other two can be up to 500 m long.
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For more information about Fibre Channel connected tape to i5/0S, refer to:
» The LTO Ultrium Primer for IBM eServer iSeries Customers, REDP-3580

» Series in Storage Area Networks A Guide to Implementing FC Disk and Tape with
iSeries, SG24-6220

The following rules are valid for FC and Small Computer System Interface (SCSI) attached
tapes to i5/0S:

» Maximum one path is visible from i5/0S to any device.

» Every FC adapter in i5/0S must see at least one tape drive in a tape library, that has
control path defined.

For more information about control path in a tape library, refer to IBM System Storage Tape
Library Guide for Open Systems, SG24-5946.

TS7510 is connected to i5/0S via FC adapters for tape, therefore the listed rules are valid for
connection. In TS7510, a virtual tape library represents an FC device to i5/0S, therefore each
FC adapter (IOA) can access up to 16 VTLs. But for performance reasons, we drastically limit
this number, as is explained later in this section. Important for attachment of TS7510 to i5/0S
is the fact that each VTL can have only one control path defined.

3.4.2 The number of tape drives in a VTL

When a physical tape library is attached to a System i partition running i5/0S, multiple FC
adapters (IOAs) can connect to the tape library, each IOA to multiple tape drives in a tape
library. This may be needed to achieve maximum performance for a larger number of tape
drives within a given library partition.

In such a configuration, we have to define multiple controls paths, one for each set of unique
tape drives. As a result, we end up with multiple TAPMLBSs; each I0A will report a TAPMLB
and the associated tape drives.

Vary one of the TAPMLBs on. During the varyon process, the system code searches out all

drives associated with the physical tape library and then pools them under the TAPMLB that
is being varied on. The end result is one TAPMLB with all attached drives.
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An example of pooling with physical tape library is shown in Figure 3-1.

i5/0S

I0A I0A

Green zone

/AR

TAP TAP TAP TAP
01 02 03 04
Control path red Control path green

Physical Tape library

Initially: TAPMLBO1 After vary off both TAPMLBO1
TAPO1 TAPMLB and TAPO1
vary on
TAPQ2 TAPMLBO1: TAPO2
TAPMLB02 TAPO3
TAPO3 TAPO4
TAPO4

Figure 3-1 Tape pooling with physical tape library

A VTL appears to i5/0S similar to, but different from, a physical tape library. With the TS7510,
only a single control path to its attached logical devices is possible. Because each VTL within
a TS7510 can have only one control path defined, the tape pooling described for a physical
tape library is not possible with a VTL. Therefore, it is not possible to save to the same VTL by
using multiple 10As.

This must be taken into account when planning for VTLs with i5/0S.

Because all virtual tape drives in a VTL are accessed by one I0A, it makes sense to define
one virtual tape drive in a VTL, or define two virtual tape drives for parallel save in a VTL.

3.4.3 Connection and the number of VTLs for one IOA

TS7510 has four FC ports available for connecting host servers and physical tape library.
Assuming that all four ports are used to connect host servers, the rough estimation for total
available bandwidth is 500 MB/sec for base TS7510 configuration, and 600 MB/sec for high
availability configuration.

In principle, each VTL can attach to multiple host adapters, and it can attach to each host
adapter via multiple ports in TS7510. We decide which host FC adapters (IOAs) will access a
VTL when we assign storage area network (SAN) clients to VTL using the Virtualization
Engine console. We decide which ports in TS7510 will each host adapter see, by zoning SAN
switches, and by selecting target FC ports when we create a SAN client in the Virtualization
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Engine console. For more information about how to do this, refer to IBM Virtualization Engine
757510 User’s Guide, GC26-7769.

In System i environment, we attach a VTL to many host servers only if we plan to share the
VTL among them. We do not attach some tape drives from a VTL to one i5/0S and some
drives to another i5/0S, as is possible with other host servers. This is because only one
control path is possible in a VTL and each i5/0S must have a control path defined.

We do not expect that many customers will share a VTL among multiple i5/0OS partitions.
They will rather define a VTL for each i5/0S and if needed move virtual tapes from one to
another VTL by using the Virtualization Engine console.

Because each IOA in i5/0OS establishes only one path to a VTL, it makes sense to zone
switches or select target FC ports so that each I0A sees a VTL through only one FC portin
TS7510.

Regarding this, we recommend that you assign one or more VTLs to one I0A in i5/0S, each
VTL containing one or two tape drives. For planning the number of tape drives in a VTL,
consider also parallel and concurrent save described in 3.6, “i5/0S functions with VTL’ on
page 42.

You might also want to assign each VTL to one IOA, multiple assignment using the same port
in TS7510. These possibilities are shown in Figure 3-2.

i5/0S

Blue zone Green zone

Switch

FC Ports

VTL VTL VTL VTL VTL

TS7510

Figure 3-2 Assigning VTLs to i5/0S

When assigning multiple VTLs through one FC port in TS7510, take into account the following:
» One VTL can handle approximately 60 MB/sec for i5/0S workload.

» One FC port in TS7510 base configuration can handle approximately 120 MB/sec, and
one port in high availability configuration can handle approximately 150 MB/sec, providing
that all four ports are used for host connection.

Regarding this, plan for approximately two to three VTLs for one FC port in TS7510.
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3.5 Using compression

Compression in a VTL is done by the Virtualization Engine; we can turn it on or off from a
Virtualization Engine console. It can be turned on or off for the whole TS7510, not for
individual VTLs.

When a VTL has enabled compression, it is seen by i5/0S as a device that is capable of
hardware compression. When saving from i5/0S to a tape device, it is recommended to use
compression of a device. This is achieved by specifying the parameter DTACPR(*DEV) in
SAVLIB or SAVOBJ command. When using BRMS, we can specify it with the parameter
*DEV for compression in BRMS backup policy or control group. If compression in TS7510 is
turned on and the parameter DTACPR(*DEV) is used in i5/0S, saved data will be
compressed within TS7510. If compression in TS7510 is turned off and the parameter
DTACPR(*DEV) is used in i5/0S, no compression will be done.

When planning for compression in TS7510, consider that it slows down performances of save
and restore.

3.6 i5/0S functions with VTL

To properly plan for TS7510 with i5/08S, it is important to know how i5/0S functions in save
and restore can work with virtual tape libraries. Therefore, we discuss their usage with VTLs
in this section.

3.6.1 Parallel and concurrent save

Parallel save and restore is the ability to save or restore a single object or library in i5/0S to
multiple backup devices from the same job. This includes saving only changed objects. This
technique can drastically reduce the time needed to save an object, it is especially efficient
with saving large files.

When you use this function, it is essential to have a tracking mechanism to, for recovery
purposes, know what objects are on what tape volumes. In the context of this book, Backup
and Recovery Media Services, licensed program 5722-BR1 is the strategic product for i5/0S
that we assume is used in this book.

Parallel save can be done to multiple virtual tape drives from different VTLs, or it can be done
to multiple virtual tape drives within the same VTL. With parallel save to virtual tape drives
from different VTLs, you might experience better save performances than with saving to
multiple virtual drives within the same VTL, providing that each VTL is connected to separate
IOA via separate port in TS7510. However, when using virtual tape drives from different
VTLs, consider that you will have to do restore from tapes in different media location.

You can also decide to parallel save to virtual tape drives within the same VTL. This save
might not perform as quickly as saving to different VTLs, but it provides easier management
of tapes for restore.

For information about how to set up parallel save with BRMS and VTLs, refer to Chapter 6,
“i5/0S, BRMS, and TS7510 in action examples” on page 129.

Concurrent save and restore is the ability to save or restore different libraries or directories to
multiple backup devices at the same time from different jobs. Concurrent save and restore
also means saving or restoring different objects from a single library or directory to multiple
backup devices at the same time from different jobs. You can consider doing concurrent
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saves to virtual tape drives from different VTLs. It might be enough to plan one tape drive in
each VTL to be used for concurrent saves.

3.6.2 Save while active

The save while active (SWA) function is an option on several i5/0S save commands. It allows
you to save parts of your system without putting your system in a restricted state. This is
achieved in the following way: During saving of an object, all the application changes to this
object go to a separate file so that the object status at a certain point in time is saved. After
the save is done, the changes that were performed during save are applied to the object.
Although SWA enables application updates when an object or library is being saved, it might
slow down performances because of locking mechanism while creating files for changes.

There are no known unigue save while active considerations when using the VTL support. If a
customer decides for VTL mainly for performance reason, that is, to enable shorter save
window, the customer will probably not use VTL together with SWA. But if the customer
decides for VTL for another reason other than performance, for example consolidating
multiple servers to use one backup device, the customer may consider SWA together with
VTLs.

For more information about SWA, refer to the System i Information Centre at the following
Web page:

http://publib.boulder.ibm.com/iseries/

3.7 Using BRMS with VTL

As mentioned, Backup, Recovery and Media Services (BRMS) for iSeries is the IBM strategic
solution for planning and managing save and restore operations in an i5/0S partition. It
greatly assists you to implement an organized approach to managing backups, and provides
you an orderly way to retrieve lost or damaged data. With BRMS, you can more easily
manage your most critical and complex backups. This is especially important when it comes
to time to actually recover, as BRMS offers several backup reports that include steps to
perform a recovery. BRMS is available as a software licensed product, 5722-BR1.

With Virtualization Engine TS7510, a customer can use many VTLs in an i5/0S, and he can
consolidate many i5/0S partitions to use VTLs in the same Virtualization Engine TS7510.
Depending on his needs, the customer can define different scenarios of VTLs in each i5/0S
or partition, each VTL with its own tapes. This will introduce complexity to the customer’s
backup management. Therefore, we highly recommend that you use BRMS to help with the
disciplined management of backups.

For more information about BRMS, refer to the Backup Recovery and Media Services for
iSeries: Version 5, SC41-5345, book available in the iSeries Information Center.

For information about using BRMS with TS7510 VTLs, refer to Chapter 6, “i5/0S, BRMS, and
TS7510 in action examples” on page 129. Although that chapter cannot teach you all the
BRMS functions that you should consider using with the TS7510, it does cover several BRMS
functions available for any real or virtual tape device.
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3.8 Planning for installation

Physical planning for Virtualization Engine TS7510 is a customer responsibility. For this, we
recommend that the customer follows instructions in the manual IBM Virtualization Engine
TS7510 Introduction and Planning Guide, GC26-7767.

3.9 Examples of using TS7510 with i5/0S

In this section, we describe four customer cases of using the IBM Virtualization Engine
TS7510 with i5/0S partitions. We believe that these examples show typical customer
scenarios where use of the IBM Virtualization Engine TS7510 is a logical choice. Use these
examples to help you plan for using this product as part of your specific backup and recovery
processes.

3.9.1 Example 1: Four i5/0S partitions saving entire system in
different time periods

The customer has four i5/0S partitions, each of them saving different amounts of data on
different days in the week. The following is their backup schedule:

» System A backs up 0.7 TB of data daily from Monday to Thursday, and on Sunday. From
Monday to Thursday, backups are incremental, the estimates are 0.2 TB on Monday and
Tuesday, and 0.3 TB on Wednesday and Thursday. On Sunday, full backup is taken.

» System B performs full backup of 1.3 TB of data, on Saturday and Sunday.

» System C backs up 1.2 TB of data incrementally from Monday to Wednesday, 0.2 TB
each day, and full backup is taken on Thursday.

» System D backs up1.5 TB of data, on Friday, Saturday, and Sunday. Full backup is taken
on each of these three days.

All backups start at the same time in a day.

Table 3-1 shows these backup activities.

Table 3-1 Backup activities for Example 1

Monday Tuesday Wednesday | Thursday Friday Saturday Sunday
System A 0.2TB 0.2TB 0.3TB 0.3TB 0.7TB
System B 1.3TB 1.3TB
System C 0.2 TB 0.2TB 0.27TB 1.2TB
System D 1.5TB 1.5TB 1.5TB
Total size 04TB 04TB 0.5TB 1.5TB 1.5TB 28TB 3.5TB

As we can see in Table 3-1, a maximum of 3.5 TB of data is being saved at the same time.

For information about how to size IBM Virtualization Engine TS7510 for the customer case,
refer to Appendix A, “Sizing and performance examples” on page 281.

After sizing is performed, you have information about how many tape drives will be used in

each partition and how many will be used in total at the same time. You also have information
for how many IOAs in a partition to plan, and how many ports in CV5 to plan. Then decide to
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use all available ports in CV5 to connect to all IOA in four partitions, or zone ports so that one
or more partitions use the same port in CV5.

For information how to set up and use BRMS examples, refer to Chapter 6, “i5/0S, BRMS,
and TS7510 in action examples” on page 129.

3.9.2 Example 2: Two i5/0S partitions saving user data, replicating saved data
to remote site once a week

The customer has an i5/0S partition running Domino and another partition running
WebSphere®. Disaster recovery solution for both partitions is provided by IBM Virtualization
Engine TS7510. IBM Virtualization Engine TS7510’s replication function enables the recovery
of partitions on remote site.

On production site, full backup of user data in libraries QUSRSYS and application libraries
are performed every day. The customer transported the replicated tape to a safe place and
restore to a remote site on Sunday before. They plan to replicate the tapes to recovery site
over TCP/IP.

i5/08S partition A saves 300 GB of user data, partition B saves 200 GB of use data.

We plan two virtual tape libraries, each of them used by one i5/0S partition. We plan the disk
space in IBM Virtualization Engine TS7510 based on the time period of how long to keep
each backup, as described in Appendix A, “Sizing and performance examples” on page 281.

We consider that replication to the remote IBM Virtualization Engine TS7510 is the correct
solution for the customer’s needs to copy backups taken on Sunday to the remote site. For
more information about replication, refer to Chapter 2, “Description and terminology of the
TS7510” on page 15.

We decided to set up replication so that the replication process is triggered when the virtual
tapes for Sunday’s backups reach a certain size. After replication is set up, updates made to
primary tape are copied to target tape on the remote site. In our case, the primary tape is
rewritten with new full backup every Sunday, therefore the entire backup is replicated to
remote each time.

System | TS7510 TS7510 System |
Production Backup
Domino VTLA1 ‘ N Domino
Partition =0 | Partition
— 11
Replication
WAS vTL2 M~ ,\ WAS
Partition m— =T Partition
— %4
Production Site Backup Site

Figure 3-3 IBM Virtualization Engine TS7510 replication example
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On production IBM Virtualization Engine TS7510, the customer needs 0.3 TB for Domino
partition and 0.2 TB for WebSphere Application Server partition every day of a week. Also it
required 5 generations data on Sunday for one month. Table 3-2 shows the requirement
space for the production IBM Virtualization Engine TS7510.

On remote IBM Virtualization Engine TS7510, we size the disk space to accommodate copies
of tapes for full backups taken on Sundays. We keep 5 generations of saved Sunday data just
as we did on the primary production site.

Table 3-3 shows the disk space estimation for saved Sunday data on the backup TS7510.

Table 3-2 Production site: Disk space for IBM Virtualization Engine TS7510

Monday | Tuesday | Wednesday Thursday | Friday | Saturday | Sunday | Total
Domino partition 0.3TB 0.3TB 0.3TB 0.3TB 0.3TB 0.3TB 1.5TB 3.3TB
WebSphere 0.2TB 0.2TB 0.2TB 0.2TB 0.2TB 0.2TB 1.0TB 2.2TB
Application
Server partition

Table 3-3 Backup site: Disk space for IBM Virtualization Engine TS7510

Monday | Tuesday | Wednesday | Thursday | Friday Saturday | Sunday Total
Domino Partition 1.5TB 1.5TB
WebSphere 1.0TB 1.0TB
Application
Server partition

46

We must also consider the bandwidth of IP connection between the production and remote
site. The connection should provide enough bandwidth for regular replication of Sunday’s
backups. If the data for two partitions on Sunday replicates in 3 hours, then the following
bandwidth is required.

(300,000 MB + 200,000 MB) X 8 bit / 3 hours / 3600 seconds = 370 Mb/second

370 Mb/second speed is required for replication. Of course, 1Gbps Ethernet infrastructure is
essential.
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Hardware and software
requirements

This chapter provides the information about the requirements for IBM Virtualization Engine
TS7510. The information is divided into IBM Virtualization Engine TS7510, the management
PC, and i5/0S. The chapter also contains ordering information.

Prior to reading this chapter, you should have a basic knowledge of the TS7510 architecture,
which is explained in Chapter 2, “Description and terminology of the TS7510” on page 15,
and Chapter 3, “Planning for i5/0S and the TS7510” on page 35.

© Copyright IBM Corp. 2007. All rights reserved. 47



4.1 Virtualization Engine TS7510 requirements

You can find IBM Virtualization Engine TS7510 requirements information in IBM Virtualization
Engine TS7510 Introduction and Planning Guide, GC26-7767. In this section, we give you an
overview of the requirements for installing the IBM Virtualization Engine TS7510 in your
environment.

4.1.1 Physical site requirements

Physical site requirements can be found in Chapter 2, “Physical planning specifications for
the IBM Virtualization Engine TS7510” of IBM Virtualization Engine TS7510 Introduction and
Planning Guide, GC26-7767. It provides physical planning and site specifications for the IBM
Virtualization Engine TS7510. You must prepare the following information to prepare a
location for installation of the components.

» Power outlet locations, types, and ratings

» Frame locations

» Operator and service clearances

» Dimensions of the area containing all system components

» Cabling and wiring for connections to the host

» Cooling and heating

» Telephone service

» Safety and security

» Fire detection and suppression

» Floors (both raised and non-raised) that meet the operational and structural requirements
necessary for the system components

This book provides some information to consider these matters based on IBM Virtualization
Engine TS7510 Introduction and Planning Guide, GC26-7767.

Figure 4-1 shows the overall physical footprint of a 3952 Tape Frame. You must calculate the
space that is needed for the IBM Virtualization Engine TS7510 units. The TS7510 units are
stored within the 3952 Tape Frame.

Table 4-1 shows the physical dimension of a 3592 Tape Frame. You can use it to calculate the
space for the IBM Virtualization Engine TS7510 units.
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Figure 4-1 3952-F05 physical foot print

Table 4-1 IBM Virtualization Engine TS7510 physical dimension

Height

Width

Depth

3952-F05

1804 mm (71.0 in)

644 mm (25.4 in)

1098 mm (43.2 in)

Table 4-2 shows the IBM Virtualization Engine TS7510 components’ weight to consider the
total weight.

Table 4-2 IBM Virtualization Engine TS7510 component weight

Unit

Weight

3952 Tape Frame

261 kg (575 Ib) not configured; 695 kg (1450 Ib) maximum configuration
(contains two 3955 Model SV5, six 3955 Model SX5, 3954 Model CV5)

3954 Model CV5 26 kg (58 Ib)
3955 Model SV5 40 kg (88 Ib)
3955 Model SX5 40 kg (88 Ib)
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Table 4-3 lists the power requirements and the heat output of the IBM Virtualization Engine
TS7510 components.

Table 4-3 Heat output and electrical specifications

Unit Heat output Electrical Inrush Leakage
power current current

3955 Model SV5 1766 BTU/hr 0.51 kVA

0.518 kW
3954 Model CV5 1088 BTU/hr 390 W
3955 Model SX5 1088 BTU/hr 390 W
3952 Tape Frame with 13.7 kBTU/hrs 4.0 kVA 300 Ampere 11.5 mA
maximum configuration

The 3952 Tape Frame Model FO5 contains a power supply that can attach to 200 V to 240 V
ac at 50 Hz to 60 Hz.

Redundant power is available with the Dual AC Power feature (feature code 1903). This
feature provides one additional Power Distribution Unit to allow connection to independent
branch power circuits. If you order this feature, you receive two power cords. All components
of IBM Virtualization Engine TS7510 are dual power ready. Without the Dual AC Power
feature (feature code 1903), all components run on a single power distribution.

4.1.2 SAN network requirements
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You do not have to consider i5/0S device drivers. For other platforms, you have to install and
configure their own device drivers. But i5/0S device drivers are included in System i License
Internal Code (LIC) and updated by program temporary fixes (PTFs).

Virtual tape library control path and drive data path failover are not currently supported for the
IBM Virtualization Engine TS7510.

In a complex environment, an IBM Virtualization Engine TS7510 port will be connected to
multiple hosts. IBM Virtualization Engine TS7510 supports logical unit number (LUN) masking
(also known as LUN mapping). Without LUN masking defined, IBM Virtualization Engine
TS7510 port is visible to every host initiator attaching that port. With LUN masking, you can
make certain virtual devices invisible to some hosts. Also SAN zoning is a method of dividing
Fibre Channel devices by some groups, which may be for security purposes. SAN zoning is
not a function of IBM Virtualization Engine TS7510 but a function of SAN switch.

The IBM Virtualization Engine TS7510 utilizes dual ported QLogic 2342 2Gb shortwave
adapters for physical connectivity. Physical connectivity is established to attach SAN cables
to ports on four QLogic adapters. Establishing physical connectivity is identical regardless of
whether the port is in initiator mode for attachment to physical tape resources, or in target
mode for SAN client access to virtual tape resources.
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4.1.3 Ordering information

To order the IBM System i5/0OS request for price quotation (RPQ) that supports attachment of
the IBM System Storage™ Virtualization Engine TS7510, contact your local IBM System
Storage representative. They are to submit a request through the country-specific RPQ order
process. The following information must be included in the description:

» Brief business case description
» Once, for each IBM i5/0OS partition:
— The IBM System i model feature number and i5/0S version level (V5R2, V5R3, or V5R4)
— Fibre Channel adapter feature numbers to be used
— SAN switches to be used including manufacturer and model/feature number
— State whether you plan on using the Replication (TS7510- to-TS7510) feature

— Backup software to be used, such as Backup Media and Recovery Services (BRMS)
for i5/0S, 5722-BR1

— Required availability date
» IBM mailing address, IBM country code, and IBM ship-to address (if outside the United
States (U.S.)).

After the RPQ is submitted, it will be reviewed by development and service. When approved
the submitter receives a letter stating the RPQ has been approved and a separate package
will be mailed with a CD. This CD contains the required patches and installation instructions.

Feature codes are required for ordering the different options for the IBM Virtualization Engine
TS7510. Table 4-4 through Table 4-8 on page 53 list the different feature codes and their
descriptions.

Table 4-4 describes the machine types, the model types, and the feature codes for the 3954

Model CV5.

Table 4-4 Feature codes associated with the 3954 Model CV5
Description Machine type Model Feature
TS7510 Virtualization Engine 3954 CV5 Not applicable
13m LC/LC Fibre Cable 3954 CV5 6013
25m LC/LC Fibre Cable 3954 CV5 6025
61m LC/LC Fibre Cable 3954 CV5 6061
Activate Virtualization Engine 3954 CV5 7100
Failover/Failback Enable 3954 CV5 7420
Network Replication 3954 CvV5 7421
Network Encryption 3954 CV5 7422
Network Compression 3954 CV5 7423
VE Preload — AAS 3954 CV5 9301
Plant Install 3954-CV5 3954 CvV5 9320
Field Merge 3954-CV5 3954 CV5 9321
No Factory Cables 3954 CV5 9700
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Along with the 3955 Model SV5 and the 3955 Model SX5, feature codes are associated with
the disk subsystems, as listed in Table 4-5.

Table 4-5 IBM Virtualization Engine TS7510 3955 Model SV5 and 3955 Model SX5

Description Machine type Model Feature
TS7510 Cache Controller 3955 SV5

TS7510 Cache Module 3955 SX5

13m LC/LC Fibre Cable 3955 SV5 6013
25m LC/LC Fibre Cable 3955 SV5 6025
61m LC/LC Fibre Cable 3955 SV5 6061
3.5 TB SATA Storage 3955 SV5,8X5 | 7110
Enable SX5 in Expansion Frame 3955 SV5 7400
Plant Install 3955-SV5 3955 SV5 9322
Plant Install 3955-SX5 3955 SX5 9324
Field Merge 3955-SX5 3955 SX5 9325

Table 4-6 TS7510 Model FO5 19-inch rack enclosure

Description Machine type Model Feature
Dual AC Power 3952 FO5 1903
Remove 3955-SX5 from F05 3952 Fo5 4745
Plant Install 3954-CV5 3952 FO5 5726
Field Install 3954-CV5 3952 FO5 5727
Plant Install 3955-SV5 3952 FO5 5736
Plant Install 3955-SX5 3952 Fo5 5746
Field Install 3955-SX5 3952 Fo5 5747
TS7500 Series Base Unit 3952 FO5 7310
TS7500 Series Expansion Unit 3952 FO05 7311
NEMA L6-30 Power Cord 3952 FO5 9954
RS 3750DP Power Cord 3952 FO5 9955
IEC 309 Power Cord 3952 FO5 9956
PDL 4.3m Power Cord 3952 FO5 9957
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The software feature codes differ from country to country. Table 4-7 lists the software and
hardware feature codes associated with the 3954 Model CV5 for the U.S., Asia Pacific (AP),
Latin America (LA), and Canada.

Table 4-7 3954 Model CV5 for the U.S., AP, LA, and Canada

Program name 3954-CV5 5639-CC7 Charge metric
feature code feature code

TS7510 V1R1 Software 3229 Per server
Failover/Failback 7420 3234 Per server
Network Replication 7421 3231 Per server
Network Encryption 7422 3232 Per server
Network Compression 7423 3232 Per server
Console & Capacity Support 3233 Per terabyte

Table 4-8 describes the software and hardware feature codes associated with the 3954 Model
CV5 for Europe, the Middle East, and Africa.

Table 4-8 3954 Model CV5 for Europe, the Middle East, and Africa

Program name 3954-CV5 5639-CC7 Charge metric
feature code feature code

TS7510 V1R1 Software U5DTCH1 Per server
Failover/Failback 7420 U5DNC1 Per server
Network Replication 7421 U5DSCH Per server
Network Encryption 7422 U5DRC1 Per server
Network Compression 7423 U5DPCAH Per server
Console & Capacity Support U5DMCAH Per terabyte

4.1.4 Software maintenance

Software maintenance for one year is included in the initial price of the IBM Virtualization
Engine TS7510 V1R1 software. To provide continuous software maintenance coverage,
purchase one-year or three-year software maintenance renewal features prior to the
expiration of the original software maintenance registration features. For Console & Capacity
Support per TB, purchase software maintenance renewal for the total terabyte capacity
managed by the IBM Virtualization Engine TS7510 at the time of renewal. Software
maintenance renewals supersede and replace previous maintenance levels. If software
maintenance has expired, you must order the after-license renewal program ID (5639-DD4 for
one year and 5639-DD7 for three years) using the current maximum storage TB levels
managed by the IBM Virtualization Engine TS7510 on the same basis as previously
described.

Along with hardware and software feature codes, there are different levels of extended
maintenance codes. Table 4-9 lists the first year extended maintenance codes. The
four-character codes apply in the Americas, Asia, and Australia. The six-character codes
apply in Europe, Middle East, and Africa. For example, TS7510 V1R1 Software for
Registration shows 3243/U5DZC2. 3243 apply in the Americas, Asia, and Australia. U5DZC2
apply in Europe, Middle East, and Africa.
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Table 4-9 TS7510 V1R1 one-year maintenance

Description

One-year maintenance agreement

Registration
(no charge
feature code)

Renewal before
expiration (charge
feature code)

Renewal after
expiration (charge
feature code)

TS7510 V1R1 Software 5639-DD3 5639-DD3 5639-DD4
Maintenance Program ID

TS7510 V1R1 Software 3243/U5DZC2 3244/U5DZC3 3251/U5D5C4
Network Compression 3235/U5DWC2 3236/U5DWC3 3252/U5D2C4
Network Replication 3237/U5DYC2 3238/U5DYC3 3248/U5D4C4
Network Encryption 3241/U5DXC2 3242/U5DXC3 3249/U5D3C4
Console & Capacity 3245/U5DUC2 3246/U5DUC3 3250/U5D0C4
Support per TB

Failover/Failback 3239/U5DVC2 3240/U5DVC3 3247/U5D1C4

Each year of extended maintenance has its own set of feature codes. Table 4-9 describes the

codes required for IBM Virtualization Engine TS7510 V1R1 software one-year extended
maintenance after a license expires.

Along with the one-year maintenance extension, IBM also offers three-year agreements.
Table 4-10 lists the maintenance feature codes required to handle the three different

three-year agreements.

The column for program number 5639-DD5 in Table 4-10 describes the one-time charge
feature numbers that are required for the IBM Virtualization Engine TS7510 three-year
maintenance agreement upon initial purchase. The column for 5639-DD6 describes the

one-time charge feature numbers that are required for the IBM Virtualization Engine TS7510

three-year maintenance agreement renewal codes used before maintenance expires. And
the column for 5639-DD7 describes the one-time charge feature numbers required for the
three-year maintenance agreement renewal codes of the IBM Virtualization Engine TS7510

after maintenance expires.

Table 4-10 TS7510 V1R1 software three-year maintenance

Description Three-year maintenance agreement

Initial purchase Renewal before Renewal after

expiration expiration

TS7510 V1R1 Software 5639-DD5 5639-DD6 5639-DD7
Maintenance Program ID
TS7510 V1R1 Software 3254/USEBC5 3259/USEHC6 3265/USEPC7
Network Compression 3256/U5D8C5 3262/USEEC6 3267/USELC7
Network Replication 3257/USEAC5 3260/USEGC6 3266/USENC7
Network Encryption 3253/U5D9C5 3261/USEFC6 3270/U5EMC7
Console & Capacity 3255/U5D6C5 3264/USECC6 3268/U5SEJC7
Support per TB
Failover/Failback 3258/U5D7C5 3263/USEDC6 3269/USEKC7
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4.1.5 Parts lists for the IBM Virtualization Engine TS7510

The following sections provide parts lists for the IBM Virtualization Engine TS7510.

3954 Model CV5 ship group items and FRU part numbers

Table 4-11 and Table 4-12 list the TS7510 Virtualization Engine Server 3954 Model CV5 ship
group items and FRU part numbers.

Table 4-11 TS7510 Virtualization Engine Server 3954 Model CV5 ship group part numbers

Part number

Description

21P9086

Safety Flyer

38P7913

UTP Crossover cable

24R9131

Ship Bracket Flyer

23R3637

CD ROM (TS7510 documentation)

31R1150

Install Guide (xSeries 346)

31R2580

SvrGuide CD (xSeries)

39R5802

CD ROM (xSeries 346 documentation)

88P9229

Rack Install Instructions

95P3341

Ship Group reference document

Table 4-12 TS7510 Virtualization Engine Server 3954 Model CV5 FRU part numbers

Part number

Description

02R0726 Cable, SCSI signal
13M8293 3.0GHz Microprocessor
13N1625 Microprocessor heat-sink
18P2140 Hub FRU Kit

24P3639 DVD, 8/24X

24P8175 2-Port FC QLogic 2342 Adapter
25R5160 Cable, Diskette drive
25R5161 Cable, IDE

25R5162 Cable, DVD-ROM power
25R5163 Cable, SCSI power
25R5234 Air Baffle

26K4755 U320 HDD backplane
26K4756 Media cage w/ Op Panel
26K4759 Chassis

26K4760 Top Cover

26K4761 Fan guide assembly
26K4762 PCI-X riser cage
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Part number Description

26K4764 PCI Riser card cage
26K4768 Fan assembly, 60mm x 60mm
26K4771 Misc Parts Kit

26K4772 FRU label

26K6065 Blank filler for heat sink
26K6147 Heat sink retainer bracket
32R1956 System Board

33F8354 Battery, 3.0 volt

36L8645 Diskette Drive, 12.7 MM
36L8886 Cord, 2.1M jumper
48P9028 DVD/CD-ROM interposer
59P4740 Thermal Grease Kit
59P5236 HDD filler

73P2869 Memory, 512MB, PC2-3200
73P9324 RSA-II Slimline

74P4411 Power Supply, 625 watt
74P4413 Power cage

90P4070 Slide Kit

3955 Model SV5 ship group items and FRU part numbers

Table 4-13 and Table 4-14 list the TS7510 Cache Controller 3955 Model SV5 ship group
items and FRU part numbers.

Table 4-13 TS7510 Cache Controller 3955 Model SV5 ship group part numbers

Part number Description

05N6766 05N6766 LC Coupler
11P3847 LC Wrap Plug

24R0831 Null Modem cable
25R0325 DS4100 Cable Instructions
25R0397 DS4100 Hardware Install

Table 4-14 TS7510 Cache Controller 3955-SV5 FRU part numbers

Part number Description

01K6670 Rail Kit

09L5361 Bi-frucated power cable
11P3880 13m LC-LC FC optical cable
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Part number

Description

11P3884 61m LC-LC FC optical cable
17P6918 Wrap Plug (loopback adapter)
19K1253 25m LC-LC FC cable
19K1280 SFP LC (shortwave)

19K1289 Power Supply, 400W
19K1293 Fan Asm

19K1297 Switch, harness

23R2878 SV5 Bezel

23R2894 Bi-frucated power cable
24P8062 Battery

24P8813 Misc hardware kit

25R0099 DS4100 SATA RAID Controller
25R0211 SATA frame, midplane
90P1349 SATA 250GB drive

3955 Model SX5 ship group items and FRU part numbers
Table 4-15 and Table 4-16 list the TS7510 Cache Module 3955 Model SX5 ship group items

and FRU part numbers.

Table 4-15 TS7510 Cache Module 3955 Model SX5 ship group part numbers

Part number

Description

25R0350

DS4000 Hdw Install

Table 4-16 TS7510 Cache Module 3955-SX5 FRU part numbers

Part number Description

01K6670 Rail Kit

19K1280 SFP LC (shortwave)
19K1289 power supply, 400W
19K1293 blower Asm

19K1297 switch, harness
23R2879 SX5 Bezel

24P8813 Misc hardware kit
25R0156 SATA ESM (R2 firmware)
25R0342 SATA Frame, midplane
90P1349 SATA 250GB drive
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3952-F05 Frame ship group and FRU part numbers

Table 4-17 and Table 4-18 list the TS7510 3952-F05 Frame ship group and FRU part
numbers.

Table 4-17 TS7510 3952-F05 Frame ship group part numbers

Part number Description

18P8757 Mag Serial Number Label

31L8313 Wrench

44P1850 Rear Tilt Kit

95P2031 Hotline Card

23R2798 MES Installation Instructions FC 5747
Table 4-18 TS7510 3952-F05 Frame FRU part numbers

Part number Description

07H6655 6 inch Fastener

11P3878 LC-LC 2 Meter

17P7356 LC-LC 1 Meter

19P5445 LC-LC 3.2 Meter

23R2894 Bi-furcated RoHS

23R3638 FRU CVT Pubs

25R2553 32A/ 250V Line Cord

25R2555 30A / 208V Line Cord

25R2557 30A-R & S; 3750 Line Cord

25R2558 Aust/NZ - 250V Line Cord

25R2559 30A — Korea Line Cord

31L8313 Foot Wrench

39J1183 PDU UTG 12-C13

67X8910 Cbl Clamp

4.2 Management of the TS7510 from a PC

The most important software for the management of IBM Virtualization Engine TS7510 is the
IBM TapeSystem Virtualization Engine for Tape Console. The console software is included in
the IBM Virtualization Engine TS7510 Software Version 1 Release 1 (5639-CC7).
Virtualization Engine for Tape Console provides the management graphical user interface
(GUI) interface to the TS7510 Virtualization Engine. You must install the tool in your
management PC.

Other management software is optional and not used during normal operation of the TS7510.
If you want to access 3954 Model CV5 directly, PuTTY or Remote Supervisor Adapter (RSA)
provide a Linux interface. PUTTY is a free software to access the system over Telnet or
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Secure Shell (SSH). PuTTY is an easy tool to access any Linux system. In the TS7510
environment, this is to access the 3954 Model CV5 via a network.

The RSA provides Remote Console over network. Remote Console function provides the
BIOS configuration that PuTTY cannot provide.

The Fibre Array Storage Technology (FAStT) Storage Manager client is pre-loaded on the
3954 Model CV5 server and can be accessed using the RSA Remote Console. The FAStT
Storage client software should also be installed on your management PC. The software
provides some functions to manage the storages on IBM Virtualization Engine TS7510.

Attention: PuTTY, RSA, and FAStT Storage Manager client can access a Linux system or
storage directly. You do not have to use these tools during normal operation of the
TS7510. These should be used only with direction from IBM Support, when you have to
perform detailed problem determination using the TS7510. They are available to the
genera public for use with many open system types of configuration.

You can get more information by searching the following Web site:
http://www.ibm.com

For example, you can search with:

» “remote supervisor adapter Il slimline” to get information about how to download
software and use the RSA.

» “FASLT Storage client” to get information about FASIT storage solutions, including the
IBM DS4000 products. IBM TotalStorage Fibre Array Storage Technology (FASLT)
Storage Server is a Redundant Array of Independent Disks (RAID) storage subsystem
that contains the Fibre Channel (FC) interfaces to connect both the host systems and
the disk drive enclosures. The FASIT family provides a platform for storage
consolidation in entry, midrange, and enterprise class open system environment.

> “putty” to get information about PuTTY. PuTTY is a free implementation of Telnet and
SSH for Win32® platforms with an xterm terminal emulator. The advantage of using
PuTTY versus the standard DOS Telnet client is that it offers a more user-friendly
interface (better keyboard mapping) during a Linux installation.

PuTTY can be downloaded for free from the PuTTY download page:
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

4.2.1 IBM TapeSystem Virtualization Engine for Tape Console

The TS7510 Management Console Installation CD contains the Virtualization Engine for
Tape Console software. The customer has to load this software on the TS7510 Management
Console. The TS7510 Management Console (Figure 4-2 on page 60) is a PC provided by the
customer. Refer to Chapter 5.3, “Installing IBM Total Storage Virtualization Engine TS7510
Console” on page 82, to install the Virtualization Engine for Tape Console software.

The Virtualization Engine for Tape Console is used for configuration, management, and
service support for the IBM Virtualization Engine TS7510. You must ensure that the console
machine is available and ready to install the console program before you plan to activate the
IBM Virtualization Engine TS7510.
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Figure 4-2 TS7510 Management Console

4.2.2 PuTTY

The PuTTY utility (Figure 4-3 on page 61) is on the Base Firmware Update CD. PuTTY is a
SSH, Telnet, and Rlogin client for logging in to a multi-user computer from another computer,
over a network. PuTTY can be used to log in to the 3954-CV5 Linux OS from the TS7510

Management Console. Install the PuTTY client on the TS7510 Management Console in case
it is required during a Remote Support session.
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f rochevt.rchland.ibm.com - PuTTY E]@
top — 13:45:21 up 16 days, 27 min, 2 users, load average: 35.07, 35.04, 35.00 [A
Tasks: 163 total, 1 running, 162 sleeping, 0 stopped, 0 zombie
Cpu(s): 0.0% user, 0.8% system, 0.0% nice, 95.2% idle
Mem: 2067448k total, 461376k used, 1606072k free, 6856k buffers
Swap: 1048312k total, 0Ok used, 1048312k free, 88616k cached
PID USER PR NI VIRT RERES SHR S %CPU %MEM TIME+ COMMAND
9537 root 15 0 924 924 €72 R 1.0 0.0 0:02.83 top
21671 root 1& 0 3424 3424 1800 5 0.7 0.2 108:32.4% ipstorsm
1 root 15 0 236 236 204 5 0.0 0.0 0:04.19 init
2 root RT 0 0 0 05 0.0 0.0 0:00.00 gration CPUOQ
3 root RT i i i 05 0.0 0.0 0:00.00 _;g:a:;::_CPJL
4 root 15 0 0 0 05 0.0 0.0 0:00.04 keventd B
5 root 34 18 0 0 05 0.0 0.0 0:00.01 ksoftirgd CFUO
& root 34 18 0 0 05 0.0 0.0 0:00.03 ksoftirgd CPU1
7 root 25 i i i 05 0.0 0.0 0 kswapd
g8 root 25 0 0 0 05 0.0 0.0 bdflush
3 root 15 i i i 05 0.0 O 10 kupdated
10 root 25 0 0 0 05 0.0 0 00.00 kinoded
16 root 15 i i i 05 0.0 0 glaZ300mid dpcO =
17 root 15 i i i 0 3 .0 0 glaZ300mid dpcl
18 root 15 i i i 05 0.0 0.0 10 glaZ300mid dpc2
19 root 15 i i i 05 0.0 0.0 00 glaz2 nid dpc3
20 root 15 i 0 i 05 0.0 i 0 gla2300mid dpc4 w

Figure 4-3 PuTTY

Note: The TS7510 Base Firmware Update CD contains the PuTTY installer. We
recommend that you use them with direction from IBM Support, when you require problem
determination.

4.2.3 FASIT Management Client

FAStT Storage Manager Client software application is used to access the TS7510 Cache
Controller 3955-SV5 and attached TS7510 Cache Modules 3955-SX5. Access to FAStT
Storage Manager is accomplished via the RSA port or by installing the FAStT Storage
Manager client on the TS7510 Management Console.

Figure 4-4 on page 62 shows two 3955 Model SV5 on IBM Virtualization Engine TS7510.
After double-clicking each 3955 Model SV5, you can see Figure 4-5 on page 62 displaying
the status of the LUNs. The LUNs are configured at the shipment.

The FASIT Storage Manager Client is used to determine problems. Other cases are to
update the firmware and NVRAM on the TS7510 Cache Controller 3955-SV5, and execute
scripts to rebuild the attached TS7510 Cache Modules 3955-SX5.
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Note: The TS7510 Base Firmware Update CD contains the FAStT Storage Manager Client
installer. We recommend that you use them with direction from IBM Support, when you
require problem determination.

4.3 i5/0S requirements

The IBM Virtualization Engine for Tape Console is supported on a wide range of platforms.
Table 4-19 shows the host systems supporting IBM Virtualization Engine TS7510. For the
most current list of supported products or for more information about support, refer to:

http://www.ibm.com/servers/storage/tape
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Table 4-19 TS7510: Supported hardware platforms and operating system release levels

Platform

Minimum supported levels

IBM System i family

>

i5/08 partition: V5R2 or later

Backup Media and REcovery Services for iSeries, 5733-BR1:
V5R3 PTF SI123620 or later

V5R4 PTF Si23622 or later

AlX partition: AIX 5L v5.2 or AIX 5L v5.3

Linux on IBM POWER™ partition: Red Hat Enterprise Linux
(RHEL) AS for POWER Version 4, Red Hat Enterprise Linux
AS for POWER Version 3, SUSE LINUX Enterprise Server 9
(SLES 9) for POWER, SUSE LINUX Enterprise Server 8 for
iSeries and pSeries

Windows on IXS, IXA, iSCSI Wintel: Supported on
IXS, IXA, iSCSI: Windows Server® 2003 R2 Standard
Edition, Windows Server 2003 R2 Enterprise Edition,
Windows Server 2003 Standard Edition, Windows Server
2003 Enterprise Edition; Windows Server 2003 Web Edition
Windows 2000 Server; Windows 2000 Advanced Server
Supported on IXS and IXA only: Windows 2000 Server,
windows 2000 Advanced Server

Linux on IXS, IXA, iSCSI Wintel:

Supported on IXS, IXA only:

Red Hat Enterprise Linux 3.0 ES Edition

Red Hat Enterprise Linux 3.0 AS Edition

SUSE Linux Enterprise Server 9

Supported on IXA only:

Red Hat Enterprise Linux 4 ES Edition

Red Hat Enterprise Linux 4 AS Edition, SUSE Linux
Enterprise Server 8

SUSE Linux Enterprise Server 9

Note: Refer to the following Web site for the latest information
including specific Windows operating system and Linux
distributions supported and xSeries and IBM BladeCenter®
models supported:
http://www-03.ibm.com/systems/i/bladecenter

RS6000, IBM System p™ family

AIX 5L Version 5.1, or later
RHEL 3, SLES 8, and SLES 9

Wintel and xSeries

Microsoft Windows 2000 (build 2195 or later), Windows 2003
(build 3790, or later), Linux Red Hat Enterprise Linux (RHEL) 3.0,
SUSE Linux Enterprise Server (SLES) 8 SP3, and SLES 9

System z™ for Linux

SLES 8 SP3 and SLES 9

HP

HP-UX 11.0, 11.i (64 bit), 11.23i, and 11.23pi

Sun

Solaris 8 and 9

4.3.1 i5/0S requirements

In order to attach a IBM Virtualization Engine TS7510 to an i5/0OS partition, you need to have
the i5/0OS or OS/400 V5R2 or later. From an i5/0S viewpoint, there is no difference between
attaching IBM Virtualization Engine TS7510 and attaching a physical tape library. Therefore,
you have to get and apply the latest PTFs for i5/0S.
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You do not have to consider i5/0S device drivers. For other platforms, you have to install and
configure their own device drivers. But i5/0S device drivers are included i5/0OS License
Internal Code and updated by PTFs. You must apply the following PTF packages:

i5/0S or OS/400 V5R2 or later

Latest Cumulative PTF

Latest IBM DB2® and HIPER Group PTF
Latest Backup Recovery Solutions Group PTF

v

vYvyy

Visit the following URL and click Group PTFs to see the latest PTF information.

http://www-03.ibm.com/servers/eserver/support/iseries/fixes/index.html

Supported Fibre Adapters are shown below.

» 2765 - Fibre Channel Tape Controller (withdrawn from marketing)
This can operate at up to 2 Gbps.

» 5704 - Fibre Channel Tape Controller
This can operate at up to 2 Gbps.

» 5761 - PCI-X Fibre Channel Tape Controller
This can operate at up to 4 Gbps.

4.3.2 i5/0S considerations for TS7510

You have to review the information provided in 1.6, “TS7510 support restrictions under i5/0S”
on page 13.

You can configure the IBM Virtualization Engine TS7510 to look like three different types of
tape drives. If you have physical tape drives to replicate or move the data, you have to use
the same density for IBM Virtualization Engine TS7510.

» IBM Linear Tape-Open (LTO) Generation 2 tape drives with 200 GB cartridges
» |IBM LTO Generation 3 tape drives with 400 GB cartridges
» IBM 3592 Model J1A tape drives with 300 GB cartridges

Two types of backup are being performed primarily in data centers today. It is important to
understand the advantages of these types of backups and which belong in your backup
environment. The two types of backup types are:

» Full backups: With this type of backup, everything that is on the server is backed up. While
this is an effective way to back up a server or disk subsystem, it is wasteful when not
necessary. In many environments, a full backup is taken periodically with intervening
incremental backups.

» Incremental backups: This type of backup dramatically reduces the amount of tape, disk,
or both required for all jobs. It is an alternative to the full backup.

One place where the TS7510 excels over a real tape device is in the area of incremental
backups. Frequently, the amount of data actually saved when doing an incremental backup
uses very little space on the tape media. To ease the tracking of backup media, that tape is
not used to write any more data to. Therefore, you might end up with significant unused
capacity on a high capacity tape media. With the TS7510, data is actually written to disk,
therefore there is no unused tape media capacity for small amounts of backup data. In
addition to less unused space on backups, restoring backed up data using the TS7510
should be faster than using a real tape library because the time to change “virtual cartridges”
is faster than real cartridges.
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In a medium to large System i environment, you probably will have a large number of tape
media to manage. This is the environment we assume in this IBM Redbook and why we focus
on BRMS to manage your backup and recovery. It is not realistic to try managing this
environment simply using the i5/0S backup and recovery commands.

Duplicating saved data consideration

When you want to export or import media between IBM Virtualization Engine TS7510 and
physical tape media, you can choose to assign both the IBM Virtualization Engine TS7510
and physical tape drives to the i5/0S partition for duplicating media. You can use i5/0S
Duplicate Tape (DUPTAP) or Duplicate Media using BRMS (DUPMEDBRM) commands to
perform the duplication.

There may be other limitations on other hardware platforms or operating systems. Refer to
Chapter 1, “Introduction TS7510 limitation” of IBM Virtualization Engine TS7510 Introduction
and Planning Guide, GC26-7767.

4.3.3 Backup Recovery and Media Services for iSeries

Backup Recovery and Media Services for iSeries, 5722-BR1, is a program product that
greatly simplifies setting up, monitoring, and generally managing backup and recovery
processes run under i5/0S. While you can perform many backup and recovery processes
using the i5/0S Save (SAVxxx) commands and the Restore (RSTxxx) commands, BRMS has
established itself as the primary backup and recovery management product for i5/OS.

BRMS has both i5/0S command level and iSeries Navigator plug-in graphical interfaces to its

functions and is particularly helpful in:

» Maintaining backup and restore history

» Easing the use of tape library server type devices, which the TS7510 emulates

» Providing a thorough “steps to perform for recovery” documentation that is complete and
easy to follow

In this book, almost all of our backup (save) and recovery (restore) examples are using
BRMS interfaces.

The IBM Redbook assumes that you have BRMS PTF levels:

» V5R3: S123620
» V5R4: S|23622
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Installation and basic setup

This chapter provides a broad overview of the hardware and software installation and setup
steps, and considerations for the IBM Virtualization Engine TS7510 and its connections to an
IBM System i partition running i5/0S.
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5.1 Introducing installation and basic setup

The IBM Virtualization Engine TS7510 hardware is shipped pre-assembled with software
pre-loaded. However, several externally connected items, such as the IBM TapeSystem
Virtualization Engine for Tape Console product, require setup and some software installation
to facilitate the installation.

This section lists the major basic steps for getting this environment up and running and the
following sections provide more details.

The IBM Systems Service Representative (SSR) who installs the IBM Virtualization Engine
TS7510 is responsible for performing the following tasks during the installation:

» Unpacking and setting up the TS7510 frame

» Connecting the network cables. Also connecting Remote Supervisor Adapter (RSA)
Ethernet for reliability, availability, and serviceability (RAS) functions of the 3954 Model
CV5

» Connecting the Fibre Channel cables

» Setting IP addresses according to customer-provided network assignments
» Verifying that the TS7510 hardware is functioning properly

» Verifying the communications between TS7510 and Management Console

After the IBM Virtualization Engine TS7510 is installed and configured by the IBM SSR, the
user or customer must perform the following tasks:

» Creating zones for the connected hosts

Creating virtual libraries and the associated virtual tape drives

Creating virtual volumes

Installing IBM tape device drivers or the required drivers from the backup ISV

»
»
»
» Configuring the ISV software for using TS7510

5.2 Physical setup for IBM Virtualization Engine TS7510

The following sections show the physical setup for IBM Virtualization Engine TS7510.

» Rack setup
» Power connection

» SAN network installation
» Ethernet connection

» RSA configuration

5.2.1 Rack setup

This section shows the example of racking from base configuration to maximum
configuration.

Base configuration without high availability
The base hardware configuration without high availability (HA) consists of:

» One 3954 Model CV5 server
» Two 3955 Model SV5 controllers
» One 3952 Tape Frame Model FO5

68 IBM Virtualization Engine TS7510: Getting Started with i5/0S and Backup Recovery and Media Services



Figure 5-1 shows this configuration, in which 4.98 TB of space is available for virtual tape
creation. This configuration also gives you up to 64 virtual libraries, up to 512 virtual drives,
and up to 4096 cartridges.

3955 SV5 Controller

" | 3955 SV5 Controller

3954 CV5

. _

Figure 5-1 Base IBM Virtualization Engine TS7510

Base configuration with high availability

You can purchase a dual node high availability (HA) configuration with two 3954 Model CV5
Virtualization Engine servers. A HA configuration with the two 3954 Model CV5s comes with
dual AC power within the 3952 Tape Frame Model FO5 frame. This dual mode 3954 Model
CV5 configuration provides redundancy for node, disks, power, and tape/host connectivity, in
case one of the 3954 Model CV5s fails.

Feature 7420 (Failover/Failback) enables hardware connections between two installed
TS7510 Virtualization Engines in the same 3952 Tape Frame. This feature is required if two
TS7510 Virtualization Engines are installed in the same frame. Both TS7510 Virtualization
Engines in the failover pair must have the same installed features of Network Replication
(#7421), Network Encryption (#7422), and Network Compression (#7423).

The base hardware configuration with high availability consists of:

» Two 3954 Model CV5 servers
» Two 3955 Model SV5 controllers
» One 3952 Tape Frame Model FO5
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Figure 5-2 shows this configuration in which 4.98 TB is available for virtual tape creation.

3955 SV5 Controller

High Availability
3954 CV5

[~ | 3955 SV5 Controller | 7]

3954 CV5

. .

Figure 5-2 Base IBM Virtualization Engine TS7510 with high availability

In this HA configuration, the storage on all configured 3955 Model SV5 and 3955 Model SX5
is shared between the two 3954 Model CV5 nodes. The architecture of the TS7510 has the
storage physically shared between the 3954 Model CV5 nodes to help provide the failover
redundancy. Note that this capacity is not logically shared and is assigned to each node
equally - in a balanced manner.

Exactly how this feature provides high availability to a certain host server depends on the
backup management software on the server. With some backup management software, the
failover is transparent, but with others failover requires to restart the backup job. Given the
scope of a “getting started” manual, failover scenarios are not covered in this book.

For more information, refer to the failover chapter in the IBM Virtualization Engine TS7510
User’s Guide, GC26-7769.

Incremental growth options

The IBM Virtualization Engine TS7510 is modular by design. It can grow in 3 TB increments
by adding 3955 Model SX5 drawers one at a time. The primary rack design is capable of
holding up to six expansion drawers with or without the high availability option.

When the base rack is full, a second rack can be attached, again growing in single drawer
increments of 3 TB until the maximum number of eight drawers is reached.

Note: The first two disk drawers added in the expansion cabinet have 2.5 TB of usable
space, due to the hot spare disks required in the configuration.

70 IBM Virtualization Engine TS7510: Getting Started with i5/0S and Backup Recovery and Media Services



Figure 5-3 shows the maximum configuration, which consists of:
» Base rack

— One 3952 Tape Frame Model F05
— Two 3954 Model CV5 servers
— Six 3955 Model SX5 controllers

» Expansion rack

— One 3952 Tape Frame Model F05
— Eight 3955 Model SX5 controllers

Important: To expand beyond the base frame, the secondary 3954 Model CV5 (HA
configuration) is required. Two 3954 Model CV5 controllers must be installed in the base
frame before the expansion frame is permitted.

Base Rack w/HA

Expansion Rack

3955 SX5 Expansion

3955 SX5 Expansion

3955 SX5 Expansion

3955 SX5 Expansion

3955 SX5 Expansion

3955 SV5 Controller

3955 SX5 Expansion

3954 CV5

3955 SX5 Expansion

3955 SX5 Expansion

3955 SX5 Expansion

3955 SX5 Expansion

3955 SX5 Expansion

3955 SX5 Expansion

3955 SV5 Controller

3955 SX5 Expansion

3954 CV5

3955 SX5 Expansion

L | | |

Figure 5-3 IBM Virtualization Engine TS7510 Dual Racks fully expanded with HA
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5.2.2 Power connection

After racking all drawers, connect all bifurcated power cables to each of the Power
Distribution Units (PDUs) within the 3952 Tape Frame. Inspect all cable connections and
ensure positive seating and also inspect all power on/off switches for the drawers within the
3952-F05 frame. Ensure that they are all in the OFF position.

After all inspection has been completed, attach each power cable from the customer’s power
receptacles to each PDU in the 3952 Tape Frame.

Attention: Use caution when connecting the power cables to the 3952 Tape Frame unit
PDUs. There are no breakers or EPO switches on the 3952 Tape Frame.

5.2.3 SAN network installation

Figure 5-4 shows the 3954 Model CV5 rear view and indicates where the QLogic PCI Adapter
cards and adapter slots are. Four Fibre Channel ports on each IBM Virtualization Engine
TS7510 3954 Model CV5 are reserved for internal connection between the 3954 Model CV5
and the TS7510 Cache Controllers (3955 Model SV5s). Adapter 0, Adapter 1, Adapter 2, and
Adapter 3 ports are available for attaching customer backup servers (or backup clients) and
customer physical tape drives. Initially, Adapter 0 and Adapter 2 are dedicated to customer
client (or server) machine attachment, which requires that the ports operate in target mode,
and Adapter 1 and Adapter 3 are dedicated to physical tape attachment, which requires that
the ports operate in initiator mode. If you are not attaching physical tape drives to the IBM
Virtualization Engine TS7510 or if you need more bandwidth to the customer Fibre Channel
clients (or servers), then you can configure Adapter 1 and Adapter 3 as targets and three or
four of the ports are dedicated to this function.

Adapter 4 Adapter 5 Adapter 0 Adapter 1
PCI Slot 3

PCI Slot 1
| | J

AN
5 o) (B8 o [0 [iT
|

O L] [] \
[ ] O | /II |:|||:| El I:lu-rl_ll \

/ Adapter 6 Adapter 7 Adapter 2 Adapter 3 PCI Slot 4
PCI Slot 2

Figure 5-4 3954 Model CV5 rear view
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Table 5-1 shows the relationship of each of the physical Fibre Channel ports on the QLogic
PCI adapter cards, their default usage assignments, and the logical adapter number (also
known as the TS7510 Virtualization Engine Management Console adapter number) that is
assigned to each physical port (as shown in the Management Console display). Each PCI
Fibre Channel card will have two logical adapters associated with it, one for each physical
Fibre Channel port. Ports on each PCI card are numbered left to right (looking at them from
the back of the 3954 CV5) as port 1 and port 2. The PCI slots (and the cards that occupy
them) on the right side of the rear of the 3954 CV5 are numbered PCI slot 3 (on top) and PCI
slot 4 (on the bottom). The PCI slots on the left are numbered PCI slot 1 (on top) and PCI slot
2 (on the bottom). Numbering of logical adapters begins with physical ports on the card in PCI
slot 3, then PCI slot 4, then PCI slot 1, and then PCI slot 2.

Table 5-1 3954 Model CV5 fibre channel port usage

TS7510 Virtualization
Engine Management
Console adapter
number

TS7510
Virtualization
Engine Server
HBAs

Lower TS7510
Virtualization Engine
Server attachments

Upper TS7510
Virtualization Engine
Server attachments

QLA2342 Port 2

Adapter 0 PCI Slot 3: Target port for host Target port for host
QLA2342 Port 1 attachment attachment

Adapter 1 PCI Slot 3: Initiator port for real tape | Initiator port for real tape
QLA2342 Port 2

Adapter 2 PCI Slot 4: Target port for host Target port for host
QLA2342 Port 1 attachment attachment

Adapter 3 PCI Slot 4: Initiator port for real tape | Initiator port for real tape
QLA2342 Port 2

Adapter 4 PCI Slot 1: Lower 3955 SV5 - Upper 3955 SV5 -
QLA2342 Port 1 Controller A - Host 1 Controller A - Host 2

Adapter 5 PCI Slot 1: Upper 3955 SV5 - Lower 3955 SV5 -
QLA2342 Port 2 Controller A - Host 1 Controller A - Host 2

Adapter 6 PCI Slot 2: Lower 3955 SV5 - Upper 3955 SV5 -
QLA2342 Port 1 Controller B - Host 1 Controller B - Host 2

Adapter 7 PCI Slot 2: Upper 3955 SV5 - Lower 3955 SV5 -

Controller B - Host 1

Controller B - Host 2
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IBM Virtualization Engine TS7510 internal Fibre cabling

Figure 5-5 through Figure 5-7 on page 76 show physical Fibre connection in Virtualization
Engine for Tape Console. As Table 5-1 on page 73 shows, 3954 Model CV5 Fibre ports
should be connected to 3955 Model SV5. Also 3955 Model SV5 ports should be connected to
3955 Model SX5.

Figure 5-5 shows cabling among single 3954 Model CV5 and two 3955 Model SV5s. The
cabling between 3955 Model SV5 and 3955 Model SX5 is shown later.

» 3954 Model CV5 PCI Slot 1 Port 1: Lower 3955 SV5 - Controller A - Host 1

» 3954 Model CV5 PCI Slot 1 Port 2: Upper 3955 SV5 - Controller A - Host 1

» 3954 Model CV5 PCI Slot 2 Port 1: Lower 3955 SV5 - Controller B - Host 1

» 3954 Model CV5 PCI Slot 2 Port 2: Upper 3955 SV5 - Controller B - Host 1

Adapter A Adapter B EIA
Number
In Qut|In QOut
= s i = 34
3955-SX5 In out|In Out
= s i = 39
In Qut|In QOut
3955-SV5 - == = 28
H1T:|H2 EXPO H1m\:|H2 EXPO 25
23
In \ out|In Out
| [ Y = 13
3955-SX5 In \ out|In Out \
| s I [ 10
In Qut|{In QOut
3955-SV5 ] = = 7
H1mwxpc\ wmm EXPD) 4
3954-CV5 Pl A P3 oo
P2 P4 OO
011 , 01 2
Adapter A Adapter B
P3 0/P4 0 - Host Connections g
P3 1/P4 1 - Tape Device Attachments 5

Figure 5-5 Cabling one 3954-CV5 and two 3955-SV5s

Figure 5-5 was taken from the IBM Virtualization Engine TS7510 Hardware Installation,
Setup, and Problem Determination Guide, GC26-7766.
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Figure 5-6 shows the cabling among two 3954 Model CV5s and two 3955 Model SV5s. The
cabling between 3955 Model SV5 and 3955 Model SX5 is shown later.

» Lower 3954 Model CV5 PCI Slot 1 Port 1: Lower 3955 SV5 - Controller A - Host 1
» Lower 3954 Model CV5 PCI Slot 1 Port 2: Upper 3955 SV5 - Controller A - Host 1
» Lower 3954 Model CV5 PCI Slot 2 Port 1: Lower 3955 SV5 - Controller B - Host 1
» Lower 3954 Model CV5 PCI Slot 2 Port 2: Upper 3955 SV5 - Controller B - Host 1
» Upper 3954 Model CV5 PCI Slot 1 Port 1: Upper 3955 SV5 - Controller A - Host 2
» Upper 3954 Model CV5 PCI Slot 1 Port 2: Lower 3955 SV5 - Controller A - Host 2
» Upper 3954 Model CV5 PCI Slot 2 Port 1: Upper 3955 SV5 - Controller B - Host 2
» Upper 3954 Model CV5 PCI Slot 2 Port 2: Lower 3955 SV5 - Controller B - Host 2

Adapter A Adapter B EIA
Number
In Qut|In QOut
= s i = 34
3955-SX5 In out|In Out
= s i = 39
In Qut|In QOut
3955-SV5 - == = 28
H1T:|H2 EXPO H1m\:|H2 EXPO 25
23
In \ out|In Out\
| s I = 13
3955-SX5 In \ Out|In Out \
| s [ [ 10
In Qut|In QOut
3955-SV5 = = = 7
Hmwxpc\ wmm EXPD) 4
3954-CV5 Pl LIP3 oo
P2 P4 OO
011 , 01 2
Adapter A Adapter B
P3 0/P4 0 - Host Connections g
P3 1/P4 1 - Tape Device Attachments 5

Figure 5-6 Cabling two 3954-CV5s and two 3955-SV5s
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76

Figure 5-7 shows cabling between 3955 Model SV5 and 3955 Model SX5 in single 3952-F05
base frame. Whether the configuration is single 3954 Model CV5 or high availability, cabling
between 3955 Model SV5 and 3955 Model SX5 is the same.

» 3954 Model CV5 left EXP Port: 3955 Model SV5 In Port
» 3954 Model CV5 right EXP Port: 3955 Model SV5 Out Port
» Upper 3955 Model SX5 Out Port: Lower 3955 Model SX5 In Port

3855-5X5 (B)

3855-8V5 (B)

3854-CV5 (B)

3855-8V5 (A)

3954-CV5 (A)

3055-5X5 (A) %

/[

Adapter A Adapter B EIA
Number
| Out|In Out
=B = 4
In Out|In Out
/I__-'l/ EI//El 7
n Out
M = |3/ 28
HiooH2 EXP HiooH2 Ex\r:n 25
Pl OO | P3 OO
pr OO | p4 OO
D1 01 23
In Qut|In Out
Bl S B I
In out|In Out
/ = E//E 10
| out[l Out
H1ooH2 EXP HiooH2 E}l}fﬂ 4
F1 oo P3 oo
pz OO | p4 OO
0 1 J 0 2
Adapter A Adapter B
P2 0/P4 0 - Host Connections %
P3 1/P4 1 - Tape Device Attachments

Figure 5-7 Cabling two 3955-SV5s and one to three 3955-SX5s
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IBM Virtualization Engine TS7510 external Fibre cabling

The adapters set on right side PCI slots should be connected to SAN clients or physical
tapes. As mentioned previously, adapter 0 (Adapter PCI port 1 on PCI slot 3) and adapter 2
(Adapter PCI port 1 on PCI slot 4) are target mode to communicate with a SAN client. SAN
client means hosts such as an i5/0S partition. Adapter 1 (Adapter PCI port 2 on PCI slot 3)
and adapter 3 (Adapter PCI port 2 on PCI slot 4) are capable of being configured as both
target mode and initiator mode. If the adapter is configured as initiator mode, it can be
connected to physical tape for Import/Export function. Figure 5-8 shows which ports are
target or initiator.

Target or
Target Initiator
| PCI Slot 3

i I:l':'_.(l][l 0

b

L] \
DI_I

arget Target or

SAN Client (/ Initiator

(s

PCI Slot 4

Physncal Tape

Figure 5-8 IBM Virtualization Engine TS7510 external Fibre cabling

5.2.4 Ethernet Connection

Ethernet 1 and Ethernet 2 ports carry both the inter-server health monitoring pulse, replication
traffic, call-home traffic, Simple Network Management Protocol (SNMP) traps, and
management control information. Both of these physical Ethernet interfaces will carry two IP
addresses (in a failover configuration): One for the health monitoring traffic and one for all
other functions. The RSA Ethernet port carries SNMP traps for the base 3954 CV5 server
service events and provides a port for service login for field problem resolution.
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Figure 5-9 3954 Model CV5 Ethernet ports and RSA port

Each IBM Virtualization Engine TS7510 Server (3954 Model CV5) in the IBM Virtualization
Engine TS7510 has Ethernet ports as shown in Figure 5-9. The factory default settings for
these Ethernet ports are as follows:

» Left Port (Ethernet Port 2): DHCP enabled
— This port is used for the Network Replication and Active/Active Failover features.
» Right Port (Ethernet Port 1): Static IP enabled (192.168.0.1, subnet mask 255.255.255.0)

— This port is used for communication with the TS7510 Management Console.
— This port is also used for the Network Replication and Active/Active Failover features.

» RSA Slimline: Static IP enabled (192.168.0.151, subnet mask 255.255.255.0)

— This port is used for access from the TS7510 Management Console and is the primary
service interface to the TS7510 Virtualization Engine.

— This port is also used for e-mail and SNMP alerts to the system administrator.

— RSA adapters that have not been initialized by manufacturing (including new FRUs)
have a default IP of DHCP. If a DHCP host is unavailable, the RSA adapter assigns a
static IP address of 192.168.70.125, subnet mask 255.255.255.0.

Use the Signal Cable labels (PN 95P3372) to correctly label the RSA, Ethernet-1, and
Ethernet-2 cables for each 3954-CV5.

For initial communication with the TS7510 Virtualization Engine, the TS7510 Management
Console must have its IP address configured for the same subnet (192.168.0.xxx, subnet
mask 255.255.255.0). After communication between the TS7510 Management Console and
Virtualization Engine has been established, the IP addresses of the TS7510 Virtualization
Engine can be modified.
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5.2.5 RSA configuration

Important: The information presented in this section is intended for properly authorized
personnel to connect to the TS7510 and perform detailed analysis. It is not intended for
normal customer operation with the TS7510. It is presented here only to indicate that the
capability is available and provides information that can be discussed with the properly
authorized service personnel. The RSA is available for a wide range of IBM xSeries
servers.

To get more information about RSA, search http://www.ibm.com with “remote supervisor
adapter 11

The 3954-CV5 has a RSA card to access and control the CV5 via a network for possible
problem identification and analysis. You can use SNMP alerts to the SNMP server. Also RSA
can be configured to generate e-mail alerts to the Simple Mail Transfer Protocol (SMTP)
server. If you want to use these additional functions, refer to the Remote Supervisor Adapter I
User’s Guide.

You can attach your PC or laptop to RSA port on 3954-CV5. The port has an IP address that
is assigned a factory default as follows:

static IP =192.168.0.151, subnet mask =255.255.255.0

The RSA port is used as the remote keyboard, mouse and video display for the 3954-CV5.
You can access the RSA using Web browser via HTTP. The following steps show how to
access the RSA.

Before you access to the RSA, assign accessible IP address to your PC and verify that your
personal firewall does not block RSA access. For more information about RSA networking,
refer to 5.3.4, “Setting the host name” on page 91.

1. From the TS7510 Management Console, or laptop, open a Web browser window and type
the following: http://x.x.x.x, where x.x.x.x is the IP address of the RSA port.

2. Type the following default user ID and password. When you type the letters for the default
user ID and password, ensure that you type all the letters in uppercase, and ensure that
you use the number zero (0) in place of the letter “O” in PASSWORD.

— Remote Supervisor Adapter user ID: USERID
— Remote Supervisor Adapter password: PASSWORD

3. From the Remote Supervisor Adapter Il Welcome USERID window, click the down arrow
on the drop-down menu. Select no timeout, then click Continue.

4. From the Remote Supervisor Adapter Il window, click Tasks, then Remote Control. See
Figure 5-10.
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Figure 5-10 Remote Supervisor Adapter II: Remote Control

5. At the bottom of the window for Remote Supervisor Adapter Il - Remote Control, select
Start Remote Control in Multi-user Mode.

6. Now you can see the Remote Console for 3954-CV5 as shown Figure 5-11. Type the
following default user ID and password.

— User ID: VETAPESERVICE
— Password: SERVICE4U
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Figure 5-11 Remote Supervisor Adapter Il: 3954 Model CV5 Login window
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If you want to customize RSA IP address, restart 3954-CV5 and Press F1 to invoke the
3954-CV5 BIOS during the boot sequence on RSA Remote Console. You can see the BIOS
screen as shown Figure 5-12.

1. From the Configuration/Setup Utility menu, use the down arrow on your keyboard to scroll
down to Advanced Setup. Press Enter.

:g-::::l) E [t P | B Lo

ko fpred L T @ ool s ik bt P
: om0 e 1

by

ConfigurationSetup Utility

= System Summary

w Jystem Information

= Devices and 10 Forts
w Dote and Time

= System Jecurity

= Start Options

= Advanced Setup

= Euent/Error Logs

Figure 5-12 Remote Supervisor Adapter II: BIOS Configuration/Setup Utility menu

2. From the Advanced Setup menu (Figure 5-13), select RSA Il Settings.

- T Dot (TR
fAduanced Setup

Harning :

Items om the following nenus control
advanced hardware features. I they
are configured incorrectly, the system
night malfunction.

Systen Partition Uisibility [ Hidden 1
= Hemory Settings
= CFU Options
= FCI Bus Control
= FCI Slot/Device Information
= A3 11 Settings
= Bazehoard Management Controller (BHC) Settings

Figure 5-13 Remote Supervisor Adapter II: BIOS RSA Il Settings
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3. In Figure 5-14, you can configure RSA IP address settings.

B
et Pl ]
o = Dveeriet (553
naf 1l JSLLygs
RS II HAC Address 00-00-60-46-83-04
DHCF IF Address 009,000,600 .880
DHCP Control [Wlse Static IP 1

Static IF 3ettings

Static IP nddress [ 192.166.001.040 1
Subnet Hask [ 255.2455.255.000 1
Gateway [ 000.000.000.000 1
03 USH Selection [ Linux

Periodic SMI Generation [ Disabl

Save Values and Reboot R3A 11

Figure 5-14 Remote Supervisor Adapter Il - BIOS RSA Il IP address settings

RSA BIOS update

Determine whether or not you have the firmware installed. If you have the firmware installed,
you should not do RSA BIOS update. If you do not have the firmware installed, perform the
following steps:

1. From the Remote Supervisor Adapter Il window as shown Figure 5-10 on page 80, select
Firmware Update from the left menu.

2. Browse to the Base Firmware Update CD. 2. Select the 3955-Disk directory, then the
RSA subdirectory.

Note: Firmware files are on the Base Firmware Update disk.

3. Select the appropriate firmware file to install.
4. Click Update.

5.3 Installing IBM Total Storage Virtualization Engine TS7510
Console

For configuration, management, and service support of the IBM Virtualization Engine
TS7510, IBM provides a graphical user interface (GUI), which is called Virtualization Engine
for Tape Console. The installation package, which contains the Virtualization Engine for Tape
Console, is provided on a CD. You must install this Virtualization Engine Console on the
Management Console server and, for your convenience, you can also install the Virtualization
Engine Console on additional servers. The system must be a Microsoft Windows machine as
described below.

» Hardware requirements

x86 (Pentium® or later) microprocessor

512 MB memory

175 MB of disk space for Virtualization Engine Console
Keyboard, mouse, and CD-ROM drive

82 IBM Virtualization Engine TS7510: Getting Started with i5/0S and Backup Recovery and Media Services



Super VGA monitor (at least 800 x 600 and 256 colors)
One Ethernet port for attachment to the TS7510 management network

One additional Ethernet port recommended for Internet access

— A Web browser and Java™-2 Java Runtime Environment (JRE™) installed
» Supported operating environments

— Windows 2000 with Service Pack 4 (SP4)

— Windows 2000 Advanced Server SP4

— Windows 2000 Datacenter Server SP4

— Windows 2003 Server Enterprise Edition

— Windows 2003 Datacenter Edition

5.3.1 Installing IBM TapeSystem Virtualization Engine for Tape Console

Installing IBM TapeSystem Virtualization Engine for Tape Console is done by mounting the
CD (Figure 5-15) marked LCD8-0207-xx, part number 23R3005 in your PC’s CD tray.

IBM TotalStorage ®
Virtualization Engine TS7510
Consale Installation Disk
Version 1.1 {Build 1143-18)

flos]|
:u:!!
' Eil:"

PN: 23R3005
EC: H81614

PID: 5639-CC7 for
Machine: 3954
Model: CV5

LCD8-0207-00

Figure 5-15 IBM Total Storage Virtualization Engine TS7510 Console: Installation CD
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It automatically launches the installation wizard. Perform the following steps:
1. Enter details or make changes as appropriate and click [ Next> |,

VE for Tape Console Setup

Welcome to the InstallShield Wizard for VE for
Tape Conzole

The InstallShigld® wizard will install VE for Tape Conzole
on pour computer. To continue, click Mest,

et = Cahicel

Figure 5-16 IBM Total Storage Virtualization Engine TS7510 Console: Welcome
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2. The window shown in Figure 5-17 opens. Accept the license agreement. Click Accept.

# Software License Agreement

Fleasze read the accompanying license agreement carefully befare using
the Program. By selecting "Accept” below ar using the Program, you agres
to aceept the terms of this agreement. If you select "Decline”, installation
will not be completed and you will not be able to use the Program.

Fart1- General Terms

B DOWNLOADING, INSTALLING, COPYING, ACCESSING, OR USING THE FROGRAM
WOU AGREE TO THE TERMS OF THIS AGREEMENT. IF wOU ARE ACCEPTING THESE
TERMS ON BEHALF OF ANOTHER PERSON OR A COMPANY OR OTHER LEGAL
ENTITY, ¥OU REFPRESENT AND WARRANT THAT OU HAWE FULL AUTHORITY TO
BIND THAT PERSON, COMPANY, OR LEGAL ENTITY TO THESE TERMS. IF v0OU DO
NOT AGREE TO THESE TERMS,

- DO HOT DOWNLOAD, INSTALL, COPY, ACCESS, OR USE THE PROGRARM; AHD

- FROMPTLY RETURN THE PROGRAM AND PROCF OF ENTITLEMENT TO THE PARTY | =

s

Accept Lacline

International Program License Agreement -

Figure 5-17 IBM Total Storage Virtualization Engine TS7510 Console: License Agreement

3. Type in your user name and company name, as shown in Figure 5-18.

VE for Tape Console Setup

Customer Information

Fleaze enter your information.

Fleaze enter your name and the name of the caompany far whaom you work.

Llzer Mame:

ISam Smith

Company Hame;

IZYX Corporation

ietal S hield

< Back | et = I Cahicel

Figure 5-18 IBM Total Storage Virtualization Engine TS7510 Console: Customer Information
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4. Accept or change the installation path. Click Next, as shown in Figure 5-19.

VE for Tape Console Setup

Chooze Deztination Location

Select folder vahere Setup will inztall files,

Setup will install VE for Tape Conzale in the following folder.

Toinztall to this falder, click Mest. Toinstall bo a different falder, click Browse and selact
another folder.

Destination Folder

C:MProgram Files'EMYWE for Tape Browse...

< Back Mest = | Cahicel |

Figure 5-19 IBM Total Storage Virtualization Engine TS7510 Console: Choose destination

5. Accept or change the folder name in the Select Program Folder window, as shown in
Figure 5-20. Click Next.

VE for Tape Console Setup

Select Program Folder

Fleaze zelect a program folder.

Setup will add pragram icons ta the Proaram Faolder lizted below. You may type a new folder
name, o gelect one from the existing folders list, Click Mext to continue.

Proaran Folders:
|IEMYYE for Tape

E sisting Folders:

Access [BM A
Acceszones

Administrative Tools

Adobe

AFF Woarkbench for Windows

ArcSoft PhotaStudio 2000

ATET Metwork, Client

Avental Connect

Caere Applications ["]

< Back et = | Cahicel |

Figure 5-20 IBM Total Storage Virtualization Engine TS7510 Console: Select folder
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6. Start copying files by clicking Next, as shown in Figure 5-21.

VE for Tape Console Setup

Start Copying Files

Review zettings before copping files.

copying files.

Current Settings:

Setup haz enough information to start copying the pragram files. [F you want to review or
change any settings, click Back. If you are zatizfied with the settings, click Mest to begin

Inztall Components
WE far Tape Conzole

Pragram Directary
Folder: C:\Program Files\BMYWE for Tape

User Information
Uzer: DanJohanzzon
Compary; 1B

< Back NQE§> | Cahicel

Figure 5-21 IBM Total Storage Virtualization Engine TS7510 Console: Start copying files

A progress window is shown (Figure 5-22).

VE for Tape Console Setup

Setup Status

Inztalling:

A S EBMYWE for Tapehlicenze\ConzoleBint PStorConzole.jar

10025

WE for Tape Consaole Setup iz perfarming the requested operations.

Cahicel

Figure 5-22 IBM Total Storage Virtualization Engine TS7510 Console: Copying files
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7. Figure 5-23 shows that the installation is completed. Click Finish.

VE for Tape Console Setup

Install5hield Wizard Complete

Setup has finizhed instaling VE for Tape Conzole on pour
camputer.

Figure 5-23 IBM Total Storage Virtualization Engine TS7510 Console: Installation complete

8. Remove the CD from the tray.
Do not forget to back up your PC.

Note: To launch the Management Console, either click the TS7510 Virtualization Engine
Management Console icon on your desktop, or select Start — Programs — IBM — VE
for Tape — VE for Tape Console.

5.3.2 Connecting to IBM Virtualization Engine TS7510

To connect to your TS7510 Virtualization Engine, perform the following steps:
1. Right-click the TS7510 Virtualization Engine Servers object and select Add.
2. Enter the IP address for the system to which you are connecting.

Note: If it is a first time connection, default network settings is configured on IBM
Virtualization Engine TS7510. The following is the default network setting. Therefore,
you have to assign static IP address to your PC and access to the following IP address
directly.

Right Port (Ethernet Port 1): Static IP enabled (192.168.0.1, subnet mask
255.255.255.0)

3. Log in using the default user name and password that was provided by your system
installer, as shown in Figure 5-24.

Note: The default user ID and password are as follows:

— Default user name: VETAPEUSER
— Default password: VEUSERPASSWORD
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-] VE for Tape User Login

's]‘ EnterVE far Tape Server lagin infarmation

WE for Tape Server: | ¥E_T37510
User Mame: WETAPEIJSER.

PaSSWDrd: **************|

Figure 5-24 Add connection to IBM TapeSystem Virtualization Engine for Tape Console

If the connection is successful, you can see the server on Virtualization Engine for Tape
Console. See Figure 5-25.

2] IBM TotalStorage TS7510 Virtualization Engine for Tape Console =,
File Edit ‘iew Tools Help
GEHEFG‘F[ Event Loa‘ Yersion Info l
: Lagin Lser Mame YETAPELISER B
@ B¥ virtual Tape Library System Processor1 - 2 Intel{R) Xean(Th) GPLU
&7 5aN clients Netwark Interface ethil - ity 1500 inet 9.
f} _} Reparts F'_rEtocnI(sT Fibre Channel
:”.‘-‘ EE Physical Resources _Admln iode Re?djwme
Semer Status Online
@cem p Time 19 days 22 hours 40 m
WE far Tape Up Time 19 days 2 hours 19 mi
_Fibre Channel YWWPHN 21-01-00-0d-77-17-05-
Fikire Channel WP 21-02-00-0g-77-37-05-"
Fikire Channel WP 21-01-00-0d-77-17-c6-
Fikire Channel WwWPMN 21-01-00-0g-77-37-c6-
Fikire Channel YWWPHN 21-00-00-20-8h-17-38-7
Fikire Channel WP 21-01-00-e0-8h-37-38-"
| sweve—re_ CEw ey ”..ﬁmﬂ
08/28/2006 14:03:40 [rochcvt] Logged in v Serverirochove | 1158 Ak

Figure 5-25 Connecting to IBM Virtualization Engine TS7510

5.3.3 Setting network information

When the IBM Virtualization Engine TS7510 hardware and Virtualization Engine for Tape
Console were installed, default network setting was configured. Therefore, several
configuration tasks were required. Now you have to set up information (such as IP
addresses) that is specific to your network.

1. Right-click your IBM Virtualization Engine TS7510 server and select System
Maintenance — Network Configuration.
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2. Enter the following information about your network configuration:
— Domain name: Internal domain name

— Append suffix to DNS lookup: If a domain name is entered, it will be appended to the
machine name for name resolution.

— DNS: IP address of your DNS server
— Default gateway: IP address of your default gateway

Note: In a single-node (non-failover) configuration, you must assign a dummy IP
address to the ETH1 gateway or you will receive an error message.

NIC: List of Ethernet cards in the server
See Figure 5-26.

2 Network Configuration

Damain name: }jomainname.cnm
Append suffix ko DMNS lookup

DS (up bo bwao)

192,168,100, 1 |~
192.168.100.2 [

‘ I Deleke ‘

Default gateway: | 192 168 . 100 . 244

MIC: ethi w Config MIC |
Metwiork. Time Prokocol: Config MTP

Figure 5-26 Network Configuration for IBM Virtualization Engine TS7510 server

3. Select eth0 in the NIC: selection field and click Config NIC to configure each NIC.
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4. Configure IP address for NIC ethO, as shown in Figure 5-27.

¢ [eth0] IP Address Configuration

() DHCP (3) Static

Interfaces (up to five)

Mame IP address Subnet mask,

Eth0 [192.168100102 |255.255.255.0

| add ]‘ [ Edit ]| | Delete ]‘

MTU: 1500

Zancel

Figure 5-27 IP Address Configuration

Note: If you select Static, you must click the Add button to add IP addresses and subnet
masks.

In the MTU field, set the maximum transfer unit of each IP packet. If your network
environment supports it, set this value to 9000 for jumbo frames.

5.3.4 Setting the host name

To set the host name, perform the following steps:
1. Right-click your server and select System Maintenance — Set Hosthame.

2. Enter a valid host name, as shown in Figure 5-28.

2| Set Hostname

Please enter the new hostname for this WE For Tape server

Present hostnane:
Mew hostname: | VE_TS7510]

Figure 5-28 Set Hostname
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3. A warning appears (Figure 5-29), click Yes.

Set Hostname

P when the hosktname is changed, both the WE For Tape Server and nebwork, services
x‘_‘/ will be restarted, Afterwards, you will need to reconfigure Failover and replication
{if these options are being used). In addition, all of the dients will need ko
re-authenticate themselves ko the VE for Tape Server in order bo access starage
resources, You will also need to re-connect to the Server after it has restarted,

Are you sure vou would like ko dao this?

Yes

Figure 5-29 Set Hostname Notification

Note: When you change its host name, Virtualization Engine for Tape Console network
services will be restarted. It takes some time and you require re-authentication.

5.3.5 Changing the default password

Next you should change the default password. If the password remains as a default, anybody
can connect to IBM Virtualization Engine TS7510. If you want to add another administrative
user, see “Administrative User” on page 120.

1. Right-click your TS7510 server and select Change Password.

2. In the window that opens, type the original password (VEUSERPASSWORD), type the new
password, and then type the new password again to confirm it.

] Change VE for Tape Login Administrator Password

OIdPasswgrd: L e o o

Mew Passwiord: prrTEE TR T

Caonfirm Password: [ e

Figure 5-30 Changing Administrator Password

5.3.6 Changing the console option

For your convenience, you can change some console options, such as remember password
or timeout for logging out. As shown in Figure 5-31 on page 93, we changed the timeout value
to 0 so that we are never logged out.

Here, you also have the possibility to enable the advanced tape creation method. With this
method, you can create different configurations, which do not follow rules for real tape. Use
care if you create a configuration that deviates from real tape. Such configurations might not
be supported by your backup application.

Without the advanced tape creation method, which is the default method, the creation of tape
libraries and tape drives follow the rules of a real physical tape. Therefore, most of the
required settings are predefined and must not be chosen by the user. For example, the
volume size is predefined based on the cartridge type.
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Important: We recommend that you do not use the advanced tape creation method,
unless you need it and know exactly what you are doing.

] TotalStorage TS7510 Virtualization Engine ...

Consale Options

Remember password for session
Automatically time out servers after SDIil minukels)
Please don't show the welcome screen in the Future,
[]Enable advanced tape creation methad
Console Log Options
(%) Owerwrite log file
() Append to log File

(") Do nat write ta lag file

Figure 5-31 Console Options window

5.3.7 Setting Fibre mode

Four Fibre Channel ports are available for connection to the backup server and to the native
tape drives and libraries. Two of the four ports are already set up as the initiator for host
connections:

» Adapter 0 (PCI Slot 3, Port 1)
» Adapter 2 (PCI Slot 4, Port 1)

The two other ports are interchangeable either for real tape connections or for host
connections. By default, those two adapters are set up for real tape connections:

» Adapter 1 (PCI Slot 3, Port 2)
» Adapter 3 (PCI Slot 4, Port 2)

An i5/08S partition or several other operating systems might need configuration adjustments if
a real physical tape is connected to the TS7510. In general, this is not recommended.
However, if you do this, adapter 1 and adapter 3 should be specified as target mode. Then all
four ports could be available to i5/0S or other operating systems.
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To change the interchangeable adapters:

1. Select Physical Resources — Storage HBAs. Right-click the adapter that you want to
change and select Enable Target Mode, as shown in Figure 5-32.

- B Virtual Tape Library System LETE

@[ 8AN Clients frapaih
= Adapter Info

r{} __,J‘ Reports Mode

n'::---[E Physical Resources WP

=N Eiﬁ Storage HBAs

?III QLogic Adapter.3

------ E GLogic Adapter . Rescan

------ E GlLogic Adapter ! Refresh SH3

------ E QLogic Adapter.l Enable Target Maode
i L .

Figure 5-32 Selecting the Enable Target Mode option

2. In the Enable Target Mode window (Figure 5-33), select the Soft Alpa creation method
option and click OK to enable the target mode.

2] Enable Target Mode

Adapter #; 3-Glogic
WANVPN: 21-01-00-0d-77-37-cB-Te
Alpa: an

Target Setking —l

(%) Soft Alpa creation method Alpa: FF

) Hard Alpa creation methad alpa: of il

OF | Zancel

Figure 5-33 Enable Target Mode window

5.4 Setting up virtual tape library

The IBM Virtualization Engine TS7510 comes preconfigured with two virtual IBM 3584
libraries per 3954-CV5 Virtualization Engine. Each library comprises 12 virtual LTO-2 tape
drives and 117 slots. Each library is preconfigured with virtual tape cartridges. The number of
tape cartridges that are preconfigured is proportional to the total system capacity. Each
default library and the associated drives have been assigned to the Everyone_FC client, and
two of the four QLogic adapter ports are set to target mode (0 or 2). The default libraries are
accessible as soon as the TS7510 is powered on. You can immediately start using these
libraries without any additional configuration necessary through the VE Console.
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5.4.1 Creating libraries, tape drives, and cartridges

You can use the default libraries, if they are suitable for your usage, or you can change or
delete the default libraries, and you can create additional new libraries. Keep in mind the
following rules:

» Up to 64 virtual libraries are supported by one single node.

» Up to 512 virtual drives are supported by one single node.

» Up to 4096 virtual tape cartridges are supported by one single node.
» One virtual library can contain same type drives.

— No mixed configuration is supported.
— LTO2 and LTOS, therefore, cannot exist in one virtual library.

For detailed information about how to create and change a virtual library, refer to the
IBM Virtualization Engine TS7510 User’s Guide, GC26-7769.
To create a virtual tape library, follow these steps:

1. As shown in Figure 5-34, right-click the Virtual Tape Library System icon and select
New. This starts the Creating Virtual Tape Library Wizard.

] IBM TotalStorage TS7510 Virtualization Engine for Tape Console =JoEd
File Edit Wiew Tools Help
i) VE for Tape Servers Vitual Liraries| @)
D@ rohin Hame D Slots|  Drives Tapes
I:J‘ﬂf Yirtual Tape Library System 21-35843592 749 253 2 25
: J"-.-"ir‘tl.laITar:IE Libraries IEM-03524L22-ERMS j1a15] 253 2 100
& Wy Virual Vault @ New  -03584L32-agl 230 253 2 29
L | . IHM-D3584L 32-1tn2 288 253 1 25
i o, _ o IEM-D3554L 32-1tn3 258 263 1 25
g, Fhysical Tape Libraries WTLa554 781 253 3 110
& = Fhysical Tape Drives EL%S‘H 705 753 7 10
GUJ Replica Resources WTL3584-2 216 2493 4 10
: wd Databaze
&[5 BAN Clients Total: & 2024 20 234
r{}‘ =] Reports
e [E Physical Resources
02/29/2006 13:37:14 [rochovt] Logged in V Serverirochovt | 11:32 AM

Figure 5-34 Starting to create a new virtual library

2. In the Specify Virtual Library Name and Type panel (Figure 5-35), select the library type,
and type a name for the new virtual library.

For all other applications, use IBM 3584-L32. In this example, for the library type, we
select IBM 3584-L32 and for Virtual Library Name, we enter 1BM-03584132-123456. Then
click Next.
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Create Virtual Library Wizard - [ rochcvt |

Specify Virtual Library Mame and Type

Please specify a vitual libhrary name or use the default name.

Virtual Library Name: IBM-03584L32-123455|
Invalid characters for the Resource Mame: ==" & § 1!

Wendar 1D Product ID Revision Mazxirmurn Drives Mazimunn Shoks
1B 03584132 4.02.03 12 253
1B TE7510 1.10 12 283

Click =Mext=ta cantinue.

| [ Mext ]| [ Cancel ]|

Figure 5-35 Specify Virtual Library Name and Type panel

3. Define the virtual tape drive. As shown in the Enter Virtual Drive Information panel
(Figure 5-36), you can choose either LTO Ultrium Generation 2, LTO Ultrium
Generation 3, or 3592-J1A as the tape drive.

In the example, after selecting ULTRIUM 3 and specifying Virtual Drive Name Prefix, we
click Next.

Create Virtual Library Wizard - [ rochevt ]

Enter ¥irtual Drive Information.

Fleaze specify a virtual drive name prefix or use the default name prefi

irtual Drive Hame Prefix: |EM-ULT3580-TD3
Inwalid characters for the Resource Mame: = =" & § /1"

Total Virtual Drives: SEI:

endor ID Product ID Media Type
IBM ULT3580-TD2 ULTRILMZ
IEM ULT3580-TD3 ULTRIUMZ
IEM 03592014 3682

Click =Mext= to cantinue.

Back ” [ Mk ” [ Cancel ”

Figure 5-36 Selecting the tape drive
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4.

In the Enter Virtual Library Information panel (Figure 5-37), we can select Auto Archive /
Replication. You can select this option if the TS7510 should automatically move or copy

virtual volumes to physical tape or to another TS7510, whenever a virtual tape volume is
moved to the input/output station (I/O station)

But Auto Archive function is for a non-System i platform. If this virtual tape library assigns
to only i5/0OS, you should not select Auto Archive. If another Virtualization Engine TS7510
is available for replication, you can select Auto Replication function.

Create Virtual Library Wizard - [ rochcvt |

Enterirtual Library Information.

[] Auto Archive | Replication

[ Back ]J [ Mext ]| [ Cancel ]|

Figure 5-37 Selecting the Auto Archive / Replication option

5.

In the next panel (Figure 5-38 on page 98), specify a volume range. This defines only the
barcode range for the virtual volumes, but does not create the virtual volumes.

In our example, we select a different barcode range than our physical tape library has in
use. As you can see in Figure 5-38 on page 98, we choose the volume range AA0000 to
AA0099.

Also in this panel, you can select the size of the virtual library slots and the size of the
Import/Export Slots. We want to create an virtual library with 253 slots to allow for a
possible growth in the next few years. You can use the Export to physical tape check box
to limit the maximum size of a virtual tape in order to match a physical cartridge. We leave
the 1/O station at the default of 10 slots.

Click Next.
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Create Virtual Library Wizard - [ rochevt ]

EnterYirtual Library Information.

Please enter information far the virtual likrany.

L Name IBM-03584L.32-123456

Barcode Starts: EEDDDD|
Barcode Ends: Einugg

Slot: 23—
[ ] Export to physical tape.
Import|Export Slots: 1 Di‘

Click =Mext= to continue.

Back ]| [ Mext ]| [ Cancel ]|

Figure 5-38 Virtual volume barcode range

6. In the Create Virtual Library panel (Figure 5-39), verify the details and click Finish if it is

correct. Then the virtual library is created and creation status is shown (Figure 5-40 on
page 99).

Click Finish.

Create Virtual Library Wizard - [ rochcvt |

Create Witual Library,

Werifi and create virtual libran.

o == IBM-03584L32-123456

te ol [BM-ULT3SE0-TD3-00544
& [BM-ULT3580-TD3-00845
-l IBM-ULT3580-TD3-005845
=% Tape Information

~-Barcode Range: AA0000 -- AA0099
Maxirmurm capacity; 400 GE
~oedia Type: ULTRIUMZ
~-initial allocation: 5 GB
Ledncrement size: 7 GE

Click =Finish= to complete creation of the Virtual Library.

Back ]| [ Finish ]| [ Cancel ]|

Figure 5-39 Virtual library details
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7. The Virtual Tape Library Creation Status window opens as shown in Figure 5-40. Click
OK.

] Virtual Tape Library Batch Creation Status

The system has successiully created 1 Virual Tape Library with 3 tape
drivels).

- |BM-03584L32-123456 (ID: 243)

- |BM-ULT3580-TD3-00244 (ID: 844)
- |BM-ULT3580-TD3-00845 (ID: 845)
- |BM-ULT3580-TD3-00846 (ID: 846)

Figure 5-40 Virtual Tape Library Creation Status

8. After you create the virtual library, you are asked to create tapes for the virtual tape library
just created, as shown in Figure 5-41. Then you can create virtual volumes.

Click Yes.

Create Virtual Library Wizard

" \

“_..(/ ¥ou have successfully created a virkual tape library, Do wou wank to create tapes For this library?

Yes

Figure 5-41 Create tape volume wizard

The Create Virtual Tape Wizard starts.

9. In the Specify Batch Mode Information panel (Figure 5-42 on page 100), you can choose
the initial virtual tape size. The default size for all media types is 5 GB. This means that at
least 5 GB of space is required for all virtual tape volumes. You can change this value, but
it is not necessary, because while writing to a virtual volume, the volume expands its size
in increments defined by the increment size. The increment size is 5 GB for LTO2 and
3592 and 7 GB for LTO3. In this example, we keep the default initial size.

Click Finish.

The TS7510 creates 10 virtual tapes with barcode labels that match the physical barcode
labels and have an initial size of 5 GB.
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Create Virtual Tape Wizard

Specify Batch Made Information

%5 Enterthe information reguired to create the Virtual Tapes.

Initial Virtual Tape Size: 5 GE
Humber of Virtual Tapes: 10 {Maximum: 253)

The maximum number oftapes allowed for this library is 2593, which is based on the number
of slots and existing tapes. The number of resources yau can enter should not excesd the
limit.

oK ” [ Cancel ”

Figure 5-42 Setting the initial virtual tape size
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Figure 5-43 Virtual library summary

Figure 5-43 shows an overview of the newly created library. We have now created a virtual
library. Other than the libraries that are already created by default, this newly created library is
not yet assigned to any host. Therefore, to make this library usable by any host, we must add
SAN Clients to IBM Virtualization Engine TS7510, which is explained in 5.4.2, “Adding an
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i5/0S partition as a SAN client to IBM Virtualization Engine TS7510”. Also we must assign a
host to the library, which is explained in 5.4.3, “Assigning a host to a library and drives” on
page 105.

5.4.2 Adding an i5/0OS partition as a SAN client to IBM Virtualization Engine
TS7510

In the physical world, you assign tape drives and tape libraries to a host by creating
appropriate SAN zones. With SAN zones, you can separate hosts from connecting to every
tape drive. With the tape virtualization of the IBM Virtualization Engine TS7510, you can have
several tape drives and several tape libraries on one single Fibre Channel port. Therefore,
SAN zoning, which is based on Fibre Channel ports, might not be sufficient for separating
hosts. For that reason, the IBM Virtualization Engine TS7510 allows you to create access
rules on a host basis.

For security purposes, you can assign a specific virtual library and its virtual tape drives
definition to specific clients. For general usage, you can use the Everyone_CF client. This
everyone client is a generic client that you can assign to all or some of your virtual
library-device definitions.

You can select how the client will see the virtual devices in any of the following ways:

» One to one: This limits visibility to a single pair of WWPNs. A WWPN is a worldwide port
name that is uniquely assigned to each Fibre Channel (FC) adapter port. The WWPN
consists of exactly 16 hexadecimal characters (0 - 9 and A - F). In the following section,
you see setup windows that use the WWPN.

» One to all: You have to select the client’s Fibre Channel initiator WWPN.

» All to one: You have to select the server’s Fibre Channel target WWPN.

» All to all: You create multiple path data paths. If ports are ever added to the client or
server, they will be automatically included in your WWPN mapping.

The following section shows an example of a one to one SAN client setup. Before you assign
a tape library to an i5/0S partition, you must add this partition as a SAN client to the IBM
Virtualization Engine TS7510. The term SAN client refers to a client host connecting to the
IBM Virtualization Engine TS7510, such as our i5/0S partition.
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To add a SAN client, perform the following steps on the Virtualization Engine for Tape
Console:

1. Right-click the SAN Client icon and select Add, as shown in Figure 5-44.

] IBM TotalStorage TS7510 Virtualization Engine for Tape Console =JoEd

File Edit Wiew Tools Help

B VETar Tape Servers Genersl| San Clients] Tnitiator WiPhs @
‘:‘@ rochet Clients Type | Clients Count

& B¥ virual Tape Library System Fibre Channel Clients 16
o[l g Total Clients 16

o L[ repors | (B nad

G EE Physical Resources

Figure 5-44 Adding SAN clients

2. In the Enter the Fibre Channel Client Name panel (Figure 5-45), type the client name.
Client name indicates the name of initiator IOA (i5/0S partition Fibre Channel adapter).
You can specify the name as you want. Then click Next.

Add Client Wizard

Enterthe Fibre Channel Client Mame

'L_;-] Enter the machine name of the client and verify the existence ofthe client.

Client Name: |Systern-i-01]
Client Machine Discovery

Client IP address:

Click =Find= to discowver the client machine. It is not required to hawve the client machine
up in arder {o add the clientto TotalStorage TS¥S10 Virualization Engine far Tape server.
Itis farverification purposes anlky.

Status:

Click =Mext=ta continue.

L | [ Mext ]| [ Cancel ]|

Figure 5-45 Add Client Wizard: Specifying the client name of the Fibre Channel

3. In the Set Client Fibre Channel Properties panel (Figure 5-46 on page 103), select the
WWPN of the client, and the WWPN of the Fibre Channel host bus adapter (HBA) that you
want to add. The WWPN of the Fibre Channel HBA is printed on the card. If you want to
know from i5/0S, see “System Service Tools” on page 276, which explains how to get
WWPN from SST.
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If your client has several Fibre Channel HBAs and you want to connect to the TS7510

over several Fibre Channel links, you must select the corresponding WWPNs of those

Fibre Channel HBAs. Then click Next.

Add Client Wizard

Set Client Fibre Channel Properties

'L_;-] Select ar add an initiator YWWYPH to assign to the client.

.. Initiatar WWPHR Part 1D Switch Port | Assigned Client Actual Client
] 10-00-00-00-c8-3F-c5-ac Y

Click =Mext= to continue.

[ Back. ]| [_ Mext ]| [ Cancel

)

Figure 5-46 Add Client Wizard: Selecting the WWPN

4. In the Fibre Channel Option panel (Figure 5-47), determine whether you want to use

Volume Set Addressing (VSA) for this adapter. This might be required for particular Fibre

Channel storage depending upon the storage system’s requirements. For example,

storage that is connected to an HP-UX host with an HP Fibre Channel adapter requires

VSA addressing.

You should not select Enable Volume Set Addressing for an i5/0 partition connection.

The next field (Figure 5-47) shows selection of the Enable IBM i-Series Server Support.
This parameter was originally made available in case it was needed. With the required
base level TS7510 software available to support an i5/0S partition, this selection is no

longer required. It now serves no purpose and will be removed from future TS7500

product enhancements.

r;dd Client Wizard

Fitbire Channel Option

'L_;-] Sek Fibre Channel Option

] Enable Volume Set Addressing

This option allows you to enable the volume set addressing for this fibre channel client.
Enable IBM i-Series Server Support

This aptian allows yvou to enable support far the IBM -Series sener,

Figure 5-47 Fibre Channel Option panel
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5. The Add the Fibre Channel Client panel (Figure 5-48) shows a summary of your
selections. If the information is correct, click Finish, and your SAN client is added. If the
information is not correct, click the Back button to make any necessary corrections.

Add Client Wizard

Add the Fibire Channel Client

'I,_;-] Watrify the Fibre Channel Client information to be added.

&4 Fibre Channel Client: System.i-01.

= Client 1D: 34,

o=-Initiator WAWPNs assigned to this client: 1.

© =01 - Initiator WP 10-00-00-00-c8-3f-c5-ac.
Yolume Set Addressing - disabled

~-|BM i-Series Server Support - enabled

Click =Finish=ta add the client.

[ Back. ]| [ Finish ]| [ Cancel ]|

Figure 5-48 Add Client Wizard: Summary panel
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5.4.3 Assigning a host to a library and drives

Up to this point, we have created the library with drives and tape cartridges. Only the two
libraries created during manufacturing were assigned to every host. All libraries that you
create must be assigned to the host to enable its access to those libraries.

In addition to the assignment of a host to a virtual library and virtual drives, you can select
which Fibre Channel target port from the IBM Virtualization Engine TS7510 to use. With this
option, you can balance the workload to different Fibre Channel HBAs (target ports) by
assigning a number of drives to one Fibre Channel HBA and other drives to other Fibre
Channel HBAs on the IBM Virtualization Engine TS7510.

To assign a host to the library, follow these steps:
1. Right-click the host icon and select Assign, as shown in Figure 5-49.

] IBM TotalStorage TS7510 Virtualization Engine for Tape Console M=
File Edit Wiew Tools Help
@ () =
@UEQ@
- U
f}l,:u BRMS3-5 Genera' Resaurces| &N
G‘I.:J BRMS-B Name Value
r;‘.~|_:., ERMS-7 Client 1D 34
f&‘-‘I.J ERMS-5 Client Type Fibre Channel
s e FC Resource Count 0
G-l BRME-8 —
i Initiatar WP 10-00-00-00-c8-3Fco-ac
r:" l' Everyone_FC IEM i-Seties Server Suppart Enahled
..... BrTI-i ||‘I
&[0 vTLagaa1d (S Assion
el =] Reports
= EE Physical Resol \? Deley
o |8 storage HE
EEF g Detach
]
o Storage De :
@& Fibre CI W@ refresh
G“% SCSI D g Properties
D ——— 5
03f29/2006 15:07:48 [rochcovt] Fibre Channel clignt "System-i-01" (ID: 34) successfully added. v Server:tochcvt | 1:04 PM

Figure 5-49 Selecting Assign to assign a SAN host to a virtual library
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2.

In the Select Tape Libraries or Drives panel (Figure 5-50), you can select different access

modes to assign libraries and drives. The access types are:

— Read/Write access indicates that only one client can access the library or drive. If

another host tries to access the library or the drive, this access is denied.

— Read/Write Non-Exclusive access indicates that several clients can access the drive or

library. Use this mode if the library or the drives will be shared.

You can assign the complete library with drives over a Fibre Channel target port.
Alternatively, you can assign the drives individually by selecting the “Allow drive(s) in the

library to be assigned individually” check box.

For example, you can select Allow drive(s) in the library to be assigned individually
as well as the library and the first three drives. The other three tape drives will be assigned

over a different Fibre Channel port.
Click Next.

Assign a Client Wizard - [ rochevt ]

Select Tape Likraries or Drives
Select the tape libraries ar drives you want to assign to the AN Client.

Selectthe tape libraries or drives to he assigned to the SAM Client.
[l Client Name: System.i-01

Click the button at the detail colum (+) o view the device grouping infarmation for the tape library with
tape drives.

[] Allow tape drive{s) in the tape library to be assigned individualhy.

o Mame Tvpe Access

[*]® IBM-02584L32-1 234_56 Wirtual Library | Readirite Mon-Exclusive > A

1" IBM-03584L32-jag1 Wirtual Likirary Feadttrite Mon-Exclusive "

[]® IBM-03554L32-1t02 Wirtual Library Readtrite Mon-Exclusive >

1" IBM-03524L32-1ta3 Wirtual Likrary Readttrite Mon-Exclusive 2R

] wTL3sg4 Wirtual Library ReadiWrite Mon-Exclusive | =i
[ Select All J [ De-Select Al

This Logical Resource is already assigned to other client{s).
® This Logical Resource has not been assigned to any other client yet.
| [ Mext ]| [ Cancel ]|

Figure 5-50 Assigning a client to the library and drives
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Assign a Client Wizard - [ rochevt ]

Select a Fibhre Channel Target
‘Which Fibre Channel target do you want’?

Select a Fibre Channel target fram the list.
"1l Client Name: System-i-01

Target WWPN

21-01-00-0c-77-17-05-75
21-02-00-0¢-77-37-05-75
21-01-00-0d-77-17-c6-7e

Figure 5-51 Selecting a target WWPN

4.

Assign a Client Wizard - [ rochcvt |

Assion Tape Libraries or Drives to the SAR Client

Are you sure you warnt to assign the tape libraries or drives to the SAN Client?

Tape libraries or drives selected to be assigned to the SAM Client.
7 Client Name: System-i-01

Click the button at the detail colum (+) o view the device grouping infarmation for the tape library with
tape drives.

All the tape drives in the tape library will be assigned to the client with the tape librarny.

TMare Tvpe Access

|[EM-03584L32-123456 virtual Likrany Readhrite Mon-Exclusive E]

Filbre Channel Port Mapping Type: One to One
Initiakaor WWPN Targek WP

10-00-00-00-c9-3Fc5-ac 21-02-00-0a-77-37-05-75

Click =Finish= to complete the assignment.

[ Back ]| [ Finish ]| [ Cancel

J

Figure 5-52 Summary of the client assignment
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In the Select a Fibre Channel Target panel (Figure 5-51), select the Fibre Channel HBA to
use for the connection to the host. This selection is available only if several paths from the
host to the TS7510 exist. This means that several zones must be created, because only

one initiator and only one target should be in one zone.

If your i5/0S partition has several Fibre Channel HBAs for connecting to the TS7510, you
must select each Fibre Channel HBA WWPN connecting to the correct Fibre Channel
adapter on i5/0S partition.

After selecting the WWPN, click Next.

In the Assign Tape Libraries or Drives to the SAN Client panel (Figure 5-52), verify your
selection before you make this assignment. If everything appears to be correct, click
Finish. To make changes, click the Back button.
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We have now assigned the first three tape drives and the library to host System-i-01 (the
name assigned to the Fibre Channel adapter owned by our i5/0OS partition), as shown in
Figure 5-53.
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Figure 5-53 Assigned tape library

5.5 Using IBM Virtualization Engine TS7510 from i5/0S partition

If the assigning virtual tape library of IBM Virtualization Engine TS7510 to the i5/0S partition
is done correctly, i5/0OS uses a virtual tape library as though it is a physical tape library. The
following section explains how the i5/0S partition can recognize and use the virtual tape
library of an IBM Virtualization Engine TS7510.

5.5.1 Recognition of a virtual tape library using i5/0S commands

If the virtual tape library is recognized, you can verify it by Work with Storage Resources
(WRKHDWRSC TYPE(*STG)) command. See Figure 5-54 on page 109; the example shows
that TAPMLBO03 and TAPMLBO04 belong to one 5704 Fibre Channel Tape Controller Adapter.

Important: If WRKHDWRSC TYPE(*STG) does not show any TAPMLB devices, check if
System Value QAUTOCFG is 1=0n.

You might encounter a situation where you have to perform an IOP-reset to get i5/0S to

recognize a new tape library. Contact IBM Support and to get the directions to perform
IOP-reset if you need help do this.
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You have to determine which virtual tape library on IBM Virtualization Engine TS7510 is
TAPMLBO04. The Work with Storage Resources screen (Figure 5-54) does not show exactly
which virtual tape is TAPMLBO04. The tape drive serial number shows which TAPxx device is
the tape drive on the IBM Virtualization Engine TS7510. Select TAPMLBxx (04 in our
example) with 9=Work with resource. Press Enter.

Work with Storage Resources

Type options, press Enter.
7=Display resource detail 9=Work with resource

Opt Resource Type-model Status Text
CMBO1 2844-001 Operational Storage Controller
DCO1 5704-001 Operational Tape Controller
TAPMLBO3 3584-032 Operational Tape Library
9 TAPMLBO4 3584-032 Operational Tape Library

Figure 5-54 WRKHDWRSC TYPE(*STG) command: TAPMLB device

In Figure 5-54, you see which TAPMLBnNn tape libraries are associated with the Fibre
Channel Tape Controller (DC0O1 5704, in our example). The associated IOP is shown as
CMBO1.

In Figure 5-55, you see the TAPnn devices associated with a tape library, TAPMLBnn. Enter
7=Display resource detail next to the TAPnn device (tape unit) and press Enter. This shows
the tape unit resource details shown in Figure 5-56.

Work with Storage Controller Resources

Type options, press Enter.
5=Work with configuration descriptions 7=Display resource detail

Opt Resource Type-model Status Text
TAPMLBO4 3584-032 Operational Tape Library
7 TAPO5 3580-003 Operational Tape Unit
TAPO6 3580-003  Operational Tape Unit
TAPO7 3580-003  Operational Tape Unit

Figure 5-55 WRKHDWRSC TYPE(*STG) command: TAP device

The Display Resource Detail screen (Figure 5-56) shows the serial number of TAP device.
This example shows 00-6317110 of the serial number on i5/0S. You want to correlate this
serial number to a corresponding value shown using the Virtualization Engine for Tape
Console interface.

We have to write down the last seven digits (6317110 in our example). You can confirm the
association between the TAPnn device and virtual tape drive on IBM Virtualization Engine
TS7510 by following the text after Figure 5-56.
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Display Resource Detail

Resource name . . . . . . . : TAPO5
Text . . . .. . . . ... . : Tape Unit
Type-model . . . . . . . . . : 3580-003
Serial number . . . . . . . : 00-6317110
Part number . . . . . . . . :

Figure 5-56 WRKHDWRSC TYPE(*STG) command: Tape Unit Serial number

Check the tape drives using Virtualization Engine for Tape Console. Select Virtual Tape
Library System — Virtual Tape Libraries — your tape library — Drives — your drive.
The General tab in the right panel in Figure 5-57 shows Serial No field for this virtual tape
drive. Compare the last seven digits of this field with the last seven digits of the Serial number
field from the Display Resource Detail 5250 screen.

] IBM TotalStorage TS7510 Virtualization Engine for Tape Console (=JlO
File Edit Wew Tools Help
QVWOw
H -
= vTL3584-1 General) Clients
= gy Drives ﬂ Hame Value
[£8 £ |BN-ULT3580 Narre IEN-ULT3560-TD3-00800
i = IBM-ULT3580 Wirtual 1D ao0
[ = IBM-ULT3580 Yendor D =]
q} =y I ﬂDdUCTID LILT3580-TD3
i Revision 417
= en, VTL3584-2 Media Type ULTRIUM3
=l gy Drives Elernent Nao 257
q}m IBM-LLT3580 Serial Ma 1186317110
e = IBM-ULT2580 Status Loaded
1 : e N2 Compression Disahled )
L (] B
09/03J2006 13:00015 [rochovt] Logged in v Serverirochovt |11:10 AM

Figure 5-57 Virtualization Engine for Tape Console - Tape Unit Serial Number

Important: As described in 1.6, “TS7510 support restrictions under i5/0S” on page 13,
you might have to verify the i5/OS virtual library and tape name with the serial number
more than once. If, for example, you have verified the virtual tape library and tape device
names on the i5/0S partition, then, in your TS7510 environment, cables are moved among
a set of Fibre Channel (FC) adapters. This might cause additional i5/0OS virtual tape library
and virtual tape device descriptions to be created. You should work with only one set of
i5/0S virtual tape library and virtual tape device descriptions.
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5.5.2 Using a virtual tape library from a 5250 interface

When i5/0S recognizes the virtual tape library, you can use the virtual tape library as though
it is a physical tape library and use the virtual tape drive as though is a physical tape drive.
We strongly recommend using the Backup Recovery and Media Services (BRMS) for iSeries
product to manage tape library and tape medias. Keeping track of the library and tape device
i5/0S objects needed and the data backed up to specific tape volumes with just the i5/0S
save and restore commands is not practical. The following shows an example of using the
IBM Virtualization Engine TS7510 without BRMS. Refer to Chapter 6, “i5/0S, BRMS, and
TS7510 in action examples” on page 129.

Work with Media Library Status (WRKMLBSTS) command

Use the Work with Media Library Status (WRKMLBSTS) command to manage tape library
status. You can vary on and vary off the tape library and allocate and deallocate tape drives.
After you vary on TAPMLBXX device and allocate some tape drives, you can specify
DEV(TAPMLBXX) parameter when using SAVLIB, SAVOBJ, CHKTAP and so on. Figure 5-58
is an example of the WRKMLBSTS command.

Work with Media Library Status

Type options, press Enter.
1=Vary on 2=Vary off 3=Reset resource 4=A1Tocate resource
5=ATlocate unprotected 6=Deallocate resource 8=Work with description

Device/ Job
Opt Resource Status Allocation name
TAPMLBO4 VARIED ON
TAPO5 OPERATIONAL UNPROTECTED
TAPO7 OPERATIONAL UNPROTECTED
TAPO6 OPERATIONAL UNPROTECTED

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

Figure 5-58 WRKMLBSTS command

Work with Tape Cartridges (WRKTAPCTG) command

Use the Work with Tape Cartridges (WRKTAPCTG) command to manage tape media on a
specified TAPMLB device. Figure 5-59 shows the status just after TAPMLBO04 has been
recognized. All media status is shown as Inserted. You can add the medias using 1=Add.
When you add the medias to an i5/0S partition, you can specify whether the media is
available for another partition or not.

After adding the media, use the WRKTAPCTG command to enable you to initialize the media,
display the data, duplicate the media, check the media, and so on.
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Work with Tape Cartridges
Library Device: TAPMLBO4

Type options, press Enter.
1=Add  2=Change  4=Remove 5=Display 6=Print .

Cartridge Volume Media
Opt ID ID Type Status

000J0A *UNKNOWN L3 Inserted
000J0B *UNKNOWN L3 Inserted
000Joc *UNKNOWN L3 Inserted
000J0D *UNKNOWN L3 Inserted
000JOE *UNKNOWN L3 Inserted
000JOF *UNKNOWN L3 Inserted
000J0G *UNKNOWN L3 Inserted

More...

Parameters or command
===>

Figure 5-59 WRKTAPCTG command

SAVE commands

After initializing the virtual medias, you can save the data to the virtual medias. You just
specify a TAPMLB device name to DEV parameter and virtual medias to Volume identifier
parameter. Figure 5-60 shows the example of the Save Library (SAVLIB) command.

Save Library (SAVLIB)

Type choices, press Enter.

Library . . . . . . . ... LIB > XLIB
+ for more values

Device . . . . . . ¢ . . o . .. DEV > TAPMLB04
+ for more values

Volume identifier . . . . . .. VoL > 000J0A

Figure 5-60 SAVLIB command example

Note: If you want to use tape drive directly without a library function, the following steps
enable this:

1. Vary off the tape library holding the tape device with WRKMLBSTS command. Or
deallocate the tape device using 6=Deallocate resource on the WRKMLBSTS
command.

2. Vary on the tape device with WRKCFGSTS CFGTYPE(*DEV) CFGD(*TAP).

3. The tape device is now available directly. You can issue the SAVLIB DEV(TAPnn)
command.
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5.5.3 Recognition of a virtual tape library using iSeries Navigator

You can also use iSeries Navigator to recognize the virtual tape library and perform
operations to it. If the virtual tape library is recognized, you can verify it using an iSeries
Navigator interface rather than an i5/0S command-level interface.

See Figure 5-61 on page 113. The example shows TAPMLB02, TAPMLBO03, and TAPMLBO4.
Open your Server on iSeries Navigator and select Configuration and Service —
Hardware — Tape Devices — Tape Libraries. Then iSeries Navigator shows the tape
libraries on i5/0S partition.

Important: If iSeries Navigator does not show any TAPMLB devices, open Configuration
and Service — System Values and double-click Devices. Confirm the check on Local
Controllers and Devices in the Automatic configuration tab.

Sometimes you might have to perform IOP-reset to recognize the new tape library. Contact
IBM Support and get the directions to perform IOP-reset.

You must recognize which virtual tape library on IBM Virtualization Engine TS7510 is
TAPMLBO4. The iSeries Navigator window does not directly show which virtual tape library on
IBM Virtualization Engine TS7510 is the TAPMLBnNnN library. The tape drive serial number
shown on i5/0S for TAPxx must be used to correlate this tape drive to one defined on the IBM
Virtualization Engine TS7510. Right-click TAPxx and select Properties, as shown in

Figure 5-61.

&) iSeries Navigator E]@

File Edit View Help

CEe 0 minutes old
| Environment: My Connections | 50247510: Tape Resources  Tapmlb04
+ %ﬁ- Basic Operations #| | Tape Resource Status Library Owners... | Job ser
+/ Eg} Work Management iTap0s Operational Shared
£ EPJ I(_:Dnﬁgurfﬂjon and Service DTEIDU? Operational Shared
@ System Values @Tapﬂs Cperational Shared
CE History Log
Time Management Properties
= g Hardware

All Hardware
Communications
ﬁ System Adapters
=@ LAN Resources
@ Workstation Resources
Processor Information
[c.‘éj] Cryptography Resources
i}/ Optical Units
+1-§) Disk Units
= % Tape Devices
Stand-aAlone Devices
= [E Tape Libraries
+-[E Tapmlboz
+ E Tapmlb03
=-[E Tapmlbo4
Tape Resourt
Cartridges
Tape Image Catalogs|y.|

£ > | (2]

Displays the properties of the selected items.

Figure 5-61 iSeries Navigator: Recognition of Virtual Tape Library
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See Figure 5-62. The properties of the tape device shows its serial number. Use the last
seven digits shown (6317110 in our example) to correlate with the corresponding serial
number shown using the Virtualization Engine for Tape Console interface.

B> Tap05 Properties - 5g247510 mEx|]

l Capabilities] Lucatiunl Logical Address

Resource: Tapla
Description: Tape Unit
Status: Qperational
Type-Model: 3580-003
Setial numhber: 00-6317110
Tape library ownership
" Private to tape library
+ Shared with other systems

" Mot owned by tape library

Figure 5-62 iSeries Navigator: Tape device Properties

From the Virtualization Engine for Tape Console, select Virtual Tape Library System —
Virtual Tape Libraries — your tape library — Drives — your drive. The General tab in the
right window shows the Serial No field for this tape drive; see Figure 5-63. Compare the last
seven digits of this window’s serial number with the one shown in the iSeries Navigator

window.
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. ‘-' s 7
'& "II!!." @ @
D@ WTL3AE4-1 General Clienta g
':‘:_: B ves ﬂ Name Value
RS (B 0 Narne IEM-ULT3580-TD3-00800
v i IBM-ULT3520 Yirtual 1D 300
w IBM-ULT3580 Wendar 1D IEM
2 Product ID LLT3580-TD3
s Tapes —
¢ Revision AC1T
= e VTLIG84-2 Media Type ULTRIUM3
=l ag Drives Elameant Na 257
3 =i IBM-ULT3530 Serial Mo [156317110 |
E w IEM-ULT3550 Status Loaded
e e NS Compression Cizabled 2
0903/2006 13:00:15 [rocheovt] Logged in v Server:itochoet | 11:10 AM

Figure 5-63 Virtualization Engine for Tape Console: Tape Unit Serial Number
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5.5.4 Using virtual tape library from iSeries Navigator

When the i5/0S partition recognizes the virtual tape library, i5/0S uses the virtual tape library
as though it is a physical tape library. Also, i5/0S uses the virtual tape drive as though it is a
physical tape drive. We recommend the BRMS product for managing tape library and tape
devices and media.

You can use virtual tape library without BRMS. The following are examples of using IBM
Virtualization Engine TS7510 without BRMS. Refer to Chapter 6, “i5/0S, BRMS, and TS7510
in action examples” on page 129.

The following section describes an example of using the V5R4 iSeries Navigator interface.
You can refer to iSeries Navigator online Help to help set up and use the backup application.

Note: You cannot use both the BRMS and backup application on iSeries Navigator. If you
want to use the backup application, you must uninstall the BRMS product plug-in to your
iSeries Navigator interface on your workstation.

1. Use (open) your iSeries Navigator session to your i5/0S partition. Expand the Backup
folder and select Policies, as shown in Figure 5-64. Double-click Daily, Weekly or
Monthly.

(£ iSeries Navigator E]@

File Edit Wview Help

5 0 minutes old
| Environment: My Connections [ 59247510: Policies
] i 50247510 [#| | Name Scheduled Tape Set Last Run
+- K3 Basic Operations Rapaiy 02/05/06 17:00 DAYA Mone
+1- B8 Work Management R weekly 08/09/05 12:00 VLD 09/05/05 09:15
+ g Configuration and Service Mnnﬂﬂly 09/30/06 12:00 MTHA Nane
+ Network
+ Integrated Server Administration
+- {38 Security

+-ijif® Users and Groups
+ Iy Databases
+-a2 File Systems

[ ol

+ @ Application Development ¥

1- 3 of 3 objects

Figure 5-64 iSeries Navigator: Backup Policies
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2. The Backup Policy General tab opens (Figure 5-65). You can specify to enable backup
schedule and notification for backup. In the Run backups using schedule field, select Yes.
In the Notify operator prior to backups field, select Yes, send message.

Weekly Properties - 55247510

General IWI'lat I When I Where I

These properties affect ALL (daily, weekly, and maonthly) backup

Run backups using schedule

" Mo, save schedule but do not run backups

MNotify operator prior to backups

* Yes, send message

3 :‘ hour(s) before each scheduled backup

" Mo, do not notify operator

QK | Cancel Help

Figure 5-65 iSeries Navigator Weekly Properties: General tab
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3. Open the What tab. You can select what you want to save. Figure 5-66 shows an example
to back up all user libraries.

Weekly Properties - 5g247510
General  What lWI‘nen I Where I
Data to save

User libraries: Folders:

Al
(" Selected " Selected
" Mone (s Mone
User directories: Additional data:
Al [ Security data
{* Mone [ Configuration data

s [v Print detailed reports after backup
{* All selected data
" Changed data only
Advanced...

Figure 5-66 iSeries Navigator Weekly Properties: What tab

4. Open the When tab. You can specify when Daily, Weekly or Monthly backup occurs. You
can specify the day of the week and time. See Figure 5-67.

Weekly Properties - Sg247510 2JEd
General ] What When ]".’u'here ]
Specify backup schedule.
Daily Weekly Monthly Time
Sunday I u [
Monday v r B 17:00
Tuesday v m B 1700
Wednesday i I I 17:00
Thursday v I [ 17:00
Friday v [ [ 17:00
Saturday ™ v v 12:00
Occurrence of day in month to run monthly badwp
" 1st " 2nd " 3rd " 4th * Last

Figure 5-67 iSeries Navigator Weekly Properties: When tab

5. Open the Where tab. You can specify where you want to save to. You can specify tape
drives and tape sets to save. Figure 5-68 is an example of how to use TAPMLBO02 as tape
library and VTLOXX as tape medias.
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Tape sets are specified with the first four letters for tape label.
Click OK.

Weekly Properties - 5g247510

Geneml] What ] When Where ]

Backup device information

Available tape Tape drives to use:
Add - TAPMLEOZ

Target tape information:
* Use specified tape sets
™ Use current mounted tape

|+ Erase tape before backup

Tape set information

Add tape set: Tape sets to rotate:
Add-> |
Remowve

Figure 5-68 iSeries Navigator Weekly Properties: Where tab

The backup jobs are scheduled. Figure 5-69 shows the scheduled backup jobs on Work
with Job Schedule Entries (WRKJOBSCDE) command.

Work with Job Schedule Entries
Type options, press Enter.
2=Change  3=Hold 4=Remove 5=Display details 6=Release
8=Work with Tast submission 10=Submit immediately
Next
----- Schedule------ Recovery Submit
Opt Job Status Date Time Frequency Action Date
QEZBKMGFRI ~ SCD *FRI 14:00:00 *WEEKLY *NOSBM XX/XX/XX
QEZBKMGMON  SCD *MON 14:00:00 *WEEKLY *NOSBM XX/XX/XX
QEZBKMGSAT  SCD *SAT 09:00:00 *WEEKLY *NOSBM XX/XX/XX
QEZBKMGTHU  SCD *THU 14:00:00 *WEEKLY *NOSBM XX/ XX/ XX
QEZBKMGTUE  SCD *TUE 14:00:00 *WEEKLY *NOSBM XX/ XX/ XX
QEZBKMGWED  SCD *WED 14:00:00 *WEEKLY *NOSBM XX/ XX/ XX
QEZBKTMFRI ~ SCD *FRI 17:00:00 *WEEKLY *NOSBM XX/ XX/ XX
QEZBKTMMON  SCD *MON 17:00:00 *WEEKLY *NOSBM XX/ XX/ XX
QEZBKTMSAT  SCD *SAT 12:00:00 *WEEKLY *NOSBM XX/XX/XX
QEZBKTMTHU  SCD *THU 17:00:00 *WEEKLY *NOSBM XX/XX/XX
QEZBKTMTUE  SCD *TUE 17:00:00 *WEEKLY *NOSBM XX/ XX/ XX
QEZBKTMWED  SCD *WED 17:00:00 *WEEKLY *NOSBM XX/ XX/ XX

Figure 5-69 iSeries Navigator backup example: WRKJOBSCDE
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5.6 Administrative setting

You have some additional settings for the administration of IBM Virtualization Engine
TS7510. Save Configuration protects you from the system failure of 3954 Model CV5. You
can have an Administrative User to secure your IBM Virtualization Engine TS7510. The
CallHome setting automatically notifies system failure via e-mail.

5.6.1 Save Configuration

After your IBM Virtualization Engine TS7510 configuration is complete, you should save your
IBM Virtualization Engine TS7510 system configuration to a secure location on another
machine. To do this, highlight your IBM Virtualization Engine TS7510 server and select
Tools — Save Configuration, as shown in Figure 5-70.

File Edit “iew Toaols Help

Q * e & Cansole Options 0

} Set up Custam Menu Chrl+U
:ﬁ WE for Tar Gather Diagnostic Summary Data  Chr4-G

rochcy Set YE for Tape Debug Level Chrl+L

@ B Vil Add Patch Chr-Shift

@-1i[d 54

= Rollback Patch Chrl+shift+R

@ _l =

. EE Pt Sawe Configuration Chrl+S
Restore Configuration Chrl+T

Figure 5-70 Save Configuration Tool

Note: The configuration is saved as binary local file. You should re-save your configuration
every time you change it, including every time you add, change, or delete a client or
resource. If saving becomes very frequent, consider using the Auto Save function, as
described in 5.6.2, “Auto Save”.

5.6.2 Auto Save

You should have saved your system configuration to a secure location on a different
computer after your IBM Virtualization Engine TS7510 installation/configuration was
completed.

For consistent protection, you can set your system to automatically replicate your system
configuration to another server on a regular basis. Auto Save takes a point-in-time snapshot
of the TS7510 Virtualization Engine configuration, including all virtual tape libraries, virtual
tape drives, virtual tapes, clients, client assignments, replication configuration, failover
configuration, and so on.

To set Auto Save, perform the following steps:
1. Right-click your IBM Virtualization Engine TS7510 server and select Properties.

2. Select the Auto Save Config tab and enter information about the replication. See
Figure 5-71 for an example.
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] Server Properties[ rochcvt |

Activity Database Maintenance
ShMP Maintenance Auto Save Confiy Starage Monitaring

— [+] Enable Auto Save Configuration File

Ftp Server Name: FtpServerMame ‘

Fkp Port: 21

Target Directory; ConfigiDirectory ’ |

Usernarme: TS7510User

Password: FEEEEE T

Confirm Password: | w#sxsxxwx Passwords match

Inkerval: 1 V Day(s) V ’ ‘
Mumber of Copies; 1E|j|

0K JJ [_ Cancﬂ

Figure 5-71 Auto Save Config Property

Note: The target server must have an FTP server installed and enabled. The specified
Username must have read/write access to the Target Directory.

In the Interval field, determine how often to replicate the configuration. Depending on how
frequently you make configuration changes to TS7510 Virtualization Engine, set the
interval accordingly.

In the Number of Copies field, enter the maximum copies to keep. The oldest copy will be
deleted as each new copy is added.

5.6.3 Administrative User
Only the tape administrator can add or delete a IBM Virtualization Engine TS7510
administrator or change an administrator's password. There are two types of administrators:

— T1S7510 Virtualization Engine Administrators are authorized for client authentication
and Virtualization Engine for Tape Console access.

— TS87510 Virtualization Engine Read-Only Users are only permitted to view information
in the Virtualization Engine for Tape Console. They are not authorized to make
changes and they are not authorized for client authentication.

1. Right-click the server and select Administrators.

The TS7510 Virtualization Engine User/Administrator Management window opens. See
Figure 5-72. You can see the administrative users registered now.
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8 ¥E for Tape User/Administrator Management x|
You can addidelete VE for Tape usersiadministrators or reset a passwa.._ﬁé
VE for Tape UsersiAdministrators
MNarne Group |
root |VE for Tape Administrator
VETAPEUSER VE for Tape Administrator
add Delete Reset Password Close .

Figure 5-72 User/Administrator Management

2. Enter the Administrator Name and Password. Select the appropriate Group. See
Figure 5-73.

] Add VE for Tape Administrator

Adrministrator Mame: adminUser

Password: |ﬂr1rﬂrm-a-

Confirm Password:  [FE R A EEE

Group l'u'E for Tape Administrator [

VE For Tape Administratar

VE for Tape Read-Only User 1
——

Figure 5-73 Adding an administrator

5.6.4 CallHome

CallHome is a unique customer support utility that proactively identifies and diagnoses
potential system or component failures and automatically notifies system administrators via
e-mail.

Using preconfigured scripts (called triggers), CallHome monitors a set of predefined, critical
system components (SCSI drive errors, offline device, and so on). With its open architecture,
administrators can easily register new elements to be monitored by these scripts.

When an error is triggered, CallHome captures the appropriate information, and a snapshot of
the TS7510 Virtualization Engine appliance’s current configuration and environment, and
creates an entry in the TS7510 Virtualization Engine event log. With CallHome, system
administrators are provided with the ability to take corrective measures more quickly,
increasing service uptime and IT efficiency.
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Complete the following steps to configure CallHome:

1. In the Management Console, right-click your IBM Virtualization Engine TS7510 server and
select Options — Enable CallHome.

2. Enter the following information for your CallHome configuration, as shown in Figure 5-74.

| Set CallHome Properties

General Signature | Trigger | Diagnostic Surmary Data | Swskem Log Check | Swstem Log Ignare
CallHome General Configuration

SMTP Server | 5G247510 SMTP Part: [ 25
SMTP Username | TS7510
SMTP Password | wxwswxnw Retype Password | swwxasww
User Account | root@rochcyt
Target Email | T57510@56247510]
CiC Email

Subject | Callhorme Aukomatic Report

Interval | 0 ‘—I day | Qil hour I Tilminute

Test |

——d

oK ” [ Cancel ”

Figure 5-74 Set CallHome Properties: General settings

— SMTP Server: Specify the mail server that CallHome should use to send out
notification e-mails.

— SMTP Port: Specify the mail server port that CallHome should use.

— SMTP Username/Password: Specify the user account that will be used by CallHome to
log in to the mail server.

— User Account: Specify the e-mail account that will be used in the “From” field of e-mails
sent by CallHome. Use a semi-colon (;) to separate e-mail accounts.

— Target Email: Specify the e-mail address of the account that will receive e-mails from
CallHome. This will be used in the “To” field of e-mails sent by CallHome. Use a
semi-colon (;) to separate e-mail accounts.

— CC Email: Specify any other e-mail accounts that should receive e-mails from
CallHome.

— Subject: Specify the text that should appear on the subject line.
— Interval: Specify the time period between each activation of CallHome.

3. From the Signature tab, enter the contact information that should appear in each
Call[Home e-mail.

4. From the Diagnostic Summary Data tab, select the components that will be included in the
diagnostic summary file. Each diagnostic summary file contains technical information
about your server, such as server messages and a snapshot of your server’s current
configuration and environment. It is useful for your technical support team to help solve
system problems. See Figure 5-75.
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] Set CallHome Properties

| General || Signature || Trigger | Diagnostic Summary Data | System Log Check || Swstem Log Ignore

CallHome Diagnostic Summary Data

: [ Loaded kernel

YE for Tape Configuration [] Metwark Configuration
SCSI Devices [ kernel Symbals

[]¥E for Tape Wirtual Device [] ore File

[ Fibre: Channel [[] 5can Physical Devices
Log File

K Cancel |

Figure 5-75 Set CallHome Properties: Diagnostic Summary Data

5. From the Trigger tab, set the triggers that will cause CallHome to send an e-mail. See
Figure 5-76. Triggers are the scripts/programs that perform various types of error checking
when CallHome activates. Default triggers are explained in IBM TapeSystem Virtualization
Engine for Tape Console Help or IBM Virtualization Engine TS7510 User’s Guide,
GC26-7769 (Chapter 9, “CallHome”).

—

] Set CallHome Properties
General | Signaturs | Trigger | Diagnostic Summary Data | System Log Check | Swstem Log Ignore

CallHame Trigger
Trigger Hotification Enabled
3955alert, sh Marmal
chkecore.sh 10 Redirected to "chkcore,sh report”, 5.,
mdcheck. sh Mormal
’ kFsnmern,sh 10 Mormal
memchk,sh 5 Mormal
ipstarsysloachk.sh Marmal
|ipstorckcfg check ipskar.conf Marmal
= P rE— — = 2
| [t [Beiete]
oK ]l [ Canecel ]l

Figure 5-76 Set CallHome Properties: Trigger

Chapter 5. Installation and basic setup 123



6. From the System Log Check tab, indicate the terms that should be tracked in the system
log by CallHome. See Figure 5-77. The system log records important events or errors that
occur in the system, including those generated by IBM Virtualization Engine TS7510.

Also, from the System Log Ignore tab, indicate the terms that should not be tracked by
CallHome. This tab allows you to exclude system log entries that were included by the
previous tab. You can enter terms to ignore, thereby eliminating entries that will cause
CallHome to send out e-mail reports. Each line is a regular expression. The regular
expression rules follow the pattern for AWK (a standard UNIX® utility).

=] Set CallHome Properties

General | Signature | Trigger | Diagnostic Summary Data | System Log Check | System Log Ignore

ZallHame Systermn Log Check

Examine system log entries matching these syntaxs:

IOCORET
FSMHEASE
ipstarcamm
ipstarsm
ipstarfim

Qops

Starting kswapd

= |®)

o [:n) e

[ Ok ” [ Cancel ”

Figure 5-77 Set CallHome Properties: System Log Check

5.7 IBM Virtualization Engine TS7510 power on/off procedure

This section provides the summary of information for powering on/off all components of the
IBM Virtualization Engine TS7510. The details of power on/off procedure are provided in
Appendix C, “TS7510 Power Off/Power On procedures”, IBM Virtualization Engine TS7510
Hardware Installation, Setup, and Problem Determination Guide, GC26-7766.

5.7.1 Power off procedure

The following list summarizes the steps to power off the various components of the IBM

Virtualization Engine TS7510.

1. Check the 3955 Model SV5 Cache Controller and 3955 Model SX5 Cache Module front
controls and indicators. See Figure 5-78.
Open the front door to the 3952-F05 base frame and ensure that all drive fault lights on all
3955 Model SV5 Cache Controllers and 3955 Model SX5 Cache Modules are off. If any
fault lights are on, correct the problem before continuing. Never turn the power off if any
fault light is on.
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Figure 5-78 TS7510 Cache Module and Cache Controller front controls and indicators

2. Stop customer I/O to the IBM Virtualization Engine TS7510.

I/O activity from servers attached to the IBM Virtualization Engine TS7510 3954 Model
CV5 in the 3952-F05 frame must be stopped prior to shutting off the power to the IBM
Virtualization Engine TS7510 system.

3. Suspend failover through the console for a failover/failback 3954 Model CV5 pair.

If you have two 3954 Model CV5s installed, from the Virtualization Engine for Tape
Console, right-click the 3954 Model CV5 server. For each failover partner, select
Failover — Suspend Failover, as shown in Figure 5-79.

- VETor Tape Servers General |
& _
o Disconnect Nai
[+ 2m Server N4
Administrators ! Login Ma
H Change Password | Login Usd
| I
£h |"l Event Log b Remove Failover Server
- <
a %-Ray - ctun Mubusl Faiiove i
[+ CallHome Start Takeover SANsystemz 4
U
o License
il _ e i
W System Maintenance b Suspend Failover N
Options > Pave =
Wiew(Update Fallover Options |9
Properties Mp ar
| | Fibra Cha

Figure 5-79 Suspending failover from the Virtualization Engine console

4. Shut down each 3954 Model CV5 through the console.

a. From the Virtualization Engine for Tape Console, left-click the 3954 Model CV5 server
you want to power off. Select System Maintenance — System Shutdown for each
3954 Model CV5, as shown in Figure 5-80.

b. The dialog box for confirmation opens, click Yes.
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Restart Metwork
Rebook
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Figure 5-80 Halting the 3954 Model CV5 from the Virtualization Engine for Tape Console

5. Power off the 3955-SV5 Cache Controller, the 3955-SX5 Cache Module, or power off
both.

— Turn off both power supply switches on the back of the 3955-SV5 Cache Controllers.

— If applicable, turn off the power switches on the back of all 3955-SX5 Cache Modules
in the base frame and the expansion frame.

Attention: Except in an emergency, never turn off the power to a 3955 Model SX5 Cache
Module or 3955 Model SV5 Cache Controller if any fault LEDs are lit. Correct the fault
before you turn off the power using the proper troubleshooting or servicing procedure. This
ensures that the 3955 Model SX5 Cache Module and 3955 Model SV5 Cache Controller
will start correctly later.

» Power off the 3955 Model SV5 Cache Controller before you power off any of the 3955
Model SX5 Cache Modules. Turn off both power supply switches on the back of the
3955 Model SV5 Cache Controller.

» The 3955 Model SV5 Cache Controller cannot communicate with the failed drives. This
in turn might cause the array or logical drive to be placed in a failed state.

Important: The 3955 Model SX5 Cache Modules and 3955 Model SV5 Cache Controllers
are designed to run continuously. Turn off power to the 3955 Model SX5 Cache Modules
and 3955 Model SV5 Cache Controllers only if:

» Instructions in a hardware or software procedure require that you turn off the power.
» An IBM technical service support representative instructs you to turn off the power.

» A power outage or emergency situation occurs.
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5.7.2 Power on procedure

The following steps summarize the process that you must follow to turn on power to the IBM
Virtualization Engine TS7510 system.

Verify that the following conditions exist:

>

All communication and power cables are plugged into the back of the units, and all power
cables are connected to an AC power outlet.

Both switches on the back of the 3955 Model SV5 Cache Controller and 3955 Model SX5
Cache Module are turned off.

All Serial Advanced Technology Attachment (SATA) drives are located securely in place
in the drive slots of the 3955 Model SV5 Cache Controller and 3955 Model SX5 Cache
Module drive expansion chassis.

Then perform the following steps:

1.

Power on the 3955 Model SX5 Cache Controller.

Power on all 3955 Model SX5 Cache Modules by pressing both toggle switches on the
back of each module.

Ensure that all green lights on the 3955 Model SX5 Cache Modules are flashing.
Power on the 3955 Model SV5 Cache Module.

Attention: After you have turned off the power to all 3955 Model SX5 Cache Modules,
wait for 30 seconds. Failure to do so might cause the initialization of the 3955 Model
SX5 Cache Module and the communication between the 3955 Model SX5 Cache
Module and the 3955 Model SV5 Cache Controllers to fail.

From the back of both 3955 Model SV5 Cache Controllers, turn on the power by pressing
both toggle switches.

Power on the 3954 Model CV5s.
Power on the 3954 Model CV5 by pressing the white recessed button on the front panel.

If applicable, resume failover from the Virtualization Engine for Tape Console for a
failover-failback 3954 Model CV5 pair. From the customer's Virtualization Engine for Tape
Console screen, right-click the IBM Virtualization Engine TS7510 server you want to
power on. For each failover partner, select Failover, then Resume Failover.

Check the IBM Virtualization Engine TS7510 cache indicator LEDs.

Ensure that all LED controls and indicators on the 3955 Model SV5 Cache Controller and
3955 Model SX5 Cache Module are operating correctly.
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i15/0S, BRMS, and TS7510 in
action examples

This chapter provides a base set of examples of how to set up i5/0S and licensed program
Backup Recovery and Media Services (BRMS) for iSeries to use the IBM TS7510 virtual tape
library. Because the TS7510 appears to i5/0S and BRMS as a tape library and associated
library tape devices, we focus primarily on the BRMS interfaces and functions with the
TS7510 rather than the i5/0S command interface.

We start with a first example using iSeries Navigator interfaces, rather than i5/0S and BRMS
command interfaces. Many screen captures are included and the process is not as difficult as
it may first appear because of the number of screens shown.

We then show two examples, based upon the environments discussed in 3.9, “Examples of
using TS7510 with i5/0S” on page 44.

The i5/0S command interface requires significantly more manual processes to efficiently
manage a tape library device, effectively use its capabilities, and track saved data, compared
to using the BRMS interfaces. BRMS makes backup and recovery much easier to set up and
actually perform recovery, if that becomes necessary.

Restriction: The iSeries Navigator and the i5/0S BRMS command interfaces are not
100% identical in function. There are a few functions that are restricted to one or the other
interfaces. For example:

» The Initialize BRMS (INZBRM) command must be used at least once. There is no
corresponding interface to this function under iSeries Navigator. Over time, as you use
BRMS, there can be times when you must use INZBRM after its initial use.

» Reclamation (condensing tape data onto less tape volumes) can be requested only
using the iSeries Navigator interface.
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6.1 Basic information

We start with the complete set of steps showing how to get BRMS up and running with the
TS7510. This first example contains significant BRMS information, relative to TS7510 usage
information. If you already are very familiar with setting up BRMS in general, you may want to
skip this first example. We include this example for those less familiar with BRMS to minimize
the need to refer to other BRMS documentation to get you up and running with BRMS using
the TS7510. You can simply follow the steps and adjust them to your own environment and
you will have a backup process up and running quickly.

In our step-by-step instructions, we also supply some informational text so that you know

what the different options might result in when we can only show a few of the options. Our
setup is only an example and you do not have to select the options we take. However, we
provide advice for the do and don’ts.

When our example backup is defined, we switch over to the i5/0S 5250 environment to
execute the backup and then restore one library. We do that to show that you can use the
iSeries Navigator and the i5/0S command interfaces interchangeably. You select the one you
find most convenient.

After the TS7510 is set up and operational, the virtual library and its virtual devices need to
report in to the i5/08S so that i5/0S can detect what kind of tape library it has to communicate
with. This has to be done as device descriptions in the i5/0S partition have to be created. If
the TS7510 does not show up as the tape library you set it up for, you have to vary off (make
unavailable) and vary on (make available) with STATUS (*RESTART) specified for the
corresponding i5/0S controller description object, which represents the hardware controller
(Fibre Channel card) the TS7510 is connected to.

When performing this action sequence, make sure that you do not disconnect other hardware
in the system that sits under the same controller card. The controller card is a computer
system in its own. It has to be IPLed or rebooted, that is, restart its control program. In i5/0S,
this is “varyoff then varyon with reset.”

Important: In general, any change to any tape-related hardware connected to i5/0S may
need to have its IOP control program rebooted (reset). This could be including changes in
model type, replacing a tape drive, and so on.

If you are not sure how your system is configured, consult your local IBM System i hardware
experts or call IBM service if you need assistance. Resetting the Fibre Channel controllership
can be one of the following System i hardware features: Features #2756, #5704, or #5761.

6.1.1 Base BRMS concepts and terms

This section briefly describes some of the common BRMS terms and how sometimes the
same word mentioned in the iSeries Navigator interface is slightly different from the BRMS
i5/0S command interface.

Media A tape cartridge (volume) that will hold the saved data.
Media identifier A name given to a physical piece of media.

Media class A logical grouping of media with similar physical, logical, or both of these
characteristics (for example, density)
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Control group A group of items (for example, libraries or stream files) to back up as well
as the attributes associated with how to back them up. iSeries Navigator
references these control groups as policies.

Policies A set of defaults that are commonly used (for example, device or media
class). Generally used defaults are in the BRMS system policy.
Backup-related defaults are in the BRMS backup policy.

These terms are used throughout the examples that follow in this chapter.

6.2 Example 1: A simple library backup setup

In our first and detailed example, we are backing up a large number of small or even empty
libraries. This is where you probably will see a great performance boost using an

IBM TS7510, because the TS7510 does not need to perform mechanical stops and starts as
a real tape drive may have to do because of the frequency with which i5/0S has to switch
between objects. The Linear Tape-Open (LTO) technology is designed for streaming big
blocks of data where the tape drive can write continuously at rated speed. There are sections
in this book that describe the tape technology, starting from 1.2, “Short history of tape
technologies” on page 2.

In this chapter, we focus on using BRMS while sometimes showing you both i5/0S BRMS
commands and the iSeries Navigator BRMS interfaces. In order to use the iSeries Navigator
BRMS interfaces, you must have first installed BRMS as a plug-in to iSeries Navigator.

This book assumes that the reader is familiar with installing the BRMS plug-in and generally
using BRMS interfaces through iSeries Navigator. However, just in case you have not used
BRMS with iSeries Navigator, here is quick summary of how to install BRMS (or any other
application set up to be an iSeries Navigator plug-in) as a plug-in.

1. After iSeries Navigator has been installed on your PC workstation and you have a
connection to at least one i5/0S partition that has BRMS installed, right-click My
Connections — Install Options — Install Plug-ins, as shown in Figure 6-1.

2. Select a system defined to your iSeries Navigator session. In our example, this can be
Rchas08. Click OK.

Assuming you have the i5/0S partition’s IP address in your PC Host Table or the
partition’s host name is known in your network’s Domain Name Services (DNS) server,
the iSeries Access for Windows selective install wizard starts and you must sign on to the
i5/0S partition. After a few seconds, licensed programs, such as BRMS, that are set up to
be an iSeries Navigator plug-in, are identified by your iSeries Navigator session and the
list of plug-ins is presented to you. Follow the instructions in this window and any
subsequent windows. When a progress window shows successful plug-in installation, you
have new folder tree entries for the plug-ins in the left iSeries Navigator pane.

You can see the BRMS plug-in folder for Rchas08 in Figure 6-1. The dashed red arrow
represents a set of windows that we do not show.

Chapter 6. i5/0S, BRMS, and TS7510 in action examples 131



| Environment: My Connections
+ @ Management Central (Rchas5s) ~
- B My Connections;
=] Rchas0d Explore
5% Ba5c O} Open Install Plug-ins
+ @ Work M2 customize this View

E Configu Connection to Servers

Network Install Options

- Select the source system from which you want to install iSeries
Selective Setup

¥
i N I
avigator plug4ns:
* Integ['ai Diagnostics Install Plug-ins
+-{3f) Security Server: j
+-@® Usersal  Properties Rchias0d
el PR I ﬁ_l
chas
Rchashs
= = Rechas55 rehiand ibm.com
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Figure 6-1 Installing an iSeries Navigator plug-in

6.2.1 Identifying virtual devices to BRMS

We assume that the 7510 tape library is visible from i5/0S and that you have created virtual
tape volumes using the TS7510’s Virtualization Engine for Tape Console as described in 5.4,
“Setting up virtual tape library” on page 94.

You can use either the iSeries Navigator or the 5250 i5/0S command interfaces to manage
the VTL devices and media. In this first step (identifying virtual devices to BRMS), we show
examples using both interfaces.

Using the iSeries Navigator interface
When using the iSeries Navigator interface:

1. From iSeries Navigator, drill down and expand Configuration and Service —
Hardware — Tape Devices — Tape Libraries - TAPMLB19, as shown in Figure 6-2.

2. Click cartridges to see what the TS7510 presents to i5/0S.
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All Hardware
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System Adapters

% LAN Resources e e
@‘ Workstation Resources vTLoo? vTLoo?
Processor Information VTLOOS VTLOOS
4 Cryptography Resources VTLOOS VTLOOS

Optical Units

+-§) Disk Units

= Tape Devices
Stand-Alone Devices
= [E Tape Libraries
- E Tapmilb 139
@ Tape Resourt

iCartridges!
Figure 6-2 iSeries Navigator - Cartridges

Using the i5/0S command interface
When using the i5/0S command interface:

1. From an i5/0S command line, enter the Work with Media Library Status (WRKMLBSTS)

command. Our library is named TAPMLB19, therefore we type WRKMLBSTS TAPMLBI19.
The screen shown in Figure 6-3 is presented.

Work with Media Library Status

Type options, press Enter.
1=Vary on 2=Vary off 3=Reset resource 4=Allocate resource
5=ATlocate unprotected 6=Deallocate resource 8=Work with description

Device/
Opt Resource Status AlTocation
9 TAPMLB19 VARIED ON
TAP14 OPERATIONAL UNPROTECTED
TAP15 OPERATIONAL UNPROTECTED
TAP16 OPERATIONAL UNPROTECTED

Figure 6-3 Work with Media Library Status example

2. Use option 9 to show the tape volumes and their status.

WRKMLBSTS shows all the tape cartridges currently known to the tape library
(Figure 6-4).
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Note: The tape volumes that we see are virtual, therefore i5/0S shows only the
volumes the TS7510 reports.

Adding the volumes in the TS7510 has to be done from the Virtualization Engine for
Tape Console.

Work with Tape Cartridges

Library Device:  TAPMLB19
Cartridge Volume Media

Opt ID ID Type Status
VTLOO0O VTLOO0O L2 Inserted
VTLOO1 VTLOO1 L2 Inserted
VTL002 VTLO02 L2 Inserted
VTLOO03 VTLOO03 L2 Mounted
VTLOO04 VTLOO04 L2 Inserted
VTLOO5 VTLOO5 L2 Inserted
VTLOO6 VTLOO6 L2 Inserted
VTLOO7 VTLOO7 L2 Inserted
VTLOO08 VTLO08 L2 Inserted
VTLO09 VTLOO8 L2 Inserted

Figure 6-4 Work with Tape Cartridges

6.2.2 Picking up new or changed devices in BRMS

To bind what the i5/0S knows about our new tape library and what BRMS also needs to
know, run the Initialize BRMS command INZBRM *DEVICE, which not only picks up new
devices, but also removes those that are no longer reported.

Type INZBRM *DEVICE, and press Enter.
When INZBRM *DEVICE is complete, we are ready for the next steps, to use the TS7510

devices.

» The IBM TS7510 is set up and is functional.
» The i5/0S has created device descriptions.
» BRMS has identified the virtual tape library and its virtual tape devices.

Important: INZBRM can only be issued in the 5250 i5/0S environment. INZBRM *DEVICE
must be executed each time you make changes in your tape configuration.

6.2.3 Managing devices with BRMS

After BRMS has recognized our new virtual library configuration, we can start setting up our
environment to satisfy our backup requirements and associated BRMS configuration.

Before doing anything else, we have to change some default names and values that BRMS
created for us. This is not required, but we recommend it for ease of understanding.
1. From iSeries Navigator, expand Backup, Recovery and Media Services.

2. Right-click Media and select Manage Devices, as shown in Figure 6-5.
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% View or edit global policy properties ) Manage disk pools
Add media for saves b ' Movement tasks =l
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Display, add, and edit device information.

Figure 6-5 iSeries Navigator - Manage Devices

3. In the Manage Devices window (Figure 6-6), select your tape library and click Edit.

=) Manage Devices - 5g247510 M=
Awailahle devices:

Cievice | Category Type-mModel | Descriptian Edit...

E Tapmibig Tape media library 3584032 Entry created by Ej . )

(ael, Mew Media Device...

&b Tapoa Tape I590M01A  Entry created by £

(]

Tap04 Tane I59001A  Entry created by E New TSM Devics...

J Manage TEM Connections

Mew LIser Media Library...

< 3

Cloge ‘ Help ‘7|

Figure 6-6 Manage Devices

Note the real 3590 class tape devices also attached to our system.

Edit device: There are three tabs in the Edit Device window.
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4. General: Under General (Figure 6-7), the only thing required is changing the text “Entry
created by auto-configuration” to something more meaningful.

We typed Virtual LTO tape Tibrary TS7510.

Edit Device - Tapmlb19

i options | capabilities |
Tape media library. Tapmlb19

Type-Model: 3584/032 ’
Description: [virtual LT likrary TS7E10
Location: Taprnlbia bt Add...

[o]54 Cancel Help ?|

Figure 6-7 Edit Device - General
5. Options: Under Options, there is nothing to change.

Note: Those familiar with the i5/0OS virtual tape concept (available as a standard
function in i5/0S V5R4) know that it is not exactly emulating a tape library although it
essentially functions as one. The virtual tape support emulates tape drives with an
Automatic Cartridge Loader (ACL). As it is virtual, there can be no operator to change a
tape cartridge once it has filled up. That has to be done by the program.

To know there is a need for a tape mount, the End of Reel (EOR) signal indication has
to be indicated in a message to the system operator message queue (QSYSOPR).
Therefore, in that setup the “Send message when ready for next volume” check box
has to be selected. However, we do not do this here. Keep the default as deselected
here as shown in Figure 6-8.
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Edit Device - Tapmlb19

] capabilities |

I Send message when ready for nextvalurme

I Delaytape mount

-

Figure 6-8 Edit Device - Options

6. Click Capabilities.

Capabilities: Under Capabilities, there are Use optimum block size and Compaction
(Figure 6-9 on page 139).

These concepts have to be evaluated from a virtual tape compared to a real tape
viewpoint, though they both are oriented to boosting performance and packing more
information into a given physical space.

This IBM Redbook is about implementing IBM TS7510 attached to i5/0S. You have to
understand a little more on how the TS7510 works differently from a real IBM 3584 tape
library.

The IBM 3584 does everything via its hardware. The backup job does not have to worry
about what a real tape library can or cannot do. When the real 3584 presents itself to
i5/08S, device descriptions are automatically created to match the configuration
information detected. From then on, the backup job only references those device
descriptions and the i5/0S simply writes the data to the device. The receiving hardware
decides how the data should be physically organized on the media.

Because the IBM TS7510 is actually a set of disks controlled by a Linux-based operating
system, software has to do some things rather than real tape hardware. Data that has to
be compacted in the TS7510 has to go into a program and come out the other end.
Computer programs require CPU power and memory. And rarely does the software run
dedicated to performing only one function. That is, the software frequently has to share
system resources with other functions that are going on.

When the same operation is executed by hardware, there is a chip that does nothing else
but the operation it was designed for, over and over. The physical tape drive does only this
one function. Contrast this to a function such as compression or compaction that, in our
case, is done by software within the TS7510. With the current implementation, this
compression or compaction function performed by the TS7510 is not, in general, as fast
as it would be if done by hardware.
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Under specific conditions, where several jobs on the same i5/0S partition or multiple
partitions or operating systems are all asking the same virtual tape hardware and
software configuration to do work at the same time, overall throughput might suffer
significantly.

Compaction increases the processing and memory requirements. Therefore, the
recommendation is: If you frequently have many write operation requests being requested
to the same virtual device, configuration, do not use compression or compaction with the
TS7510.

Optimum block size
Using the i5/0S command help text for Optimum block size:

» Itis a hardware function and the optimum block size supported by the device is used for
save commands. If the block size used is larger than a block size that is supported by all
device types then:

— Performance might improve.

— The tape file that is created is only compatible with a device that supports the block
size used. Commands such as duplicate tape (DUPTAP) and duplicate media using
BRM (DUPMEDBRM) do not duplicate files unless the files are being duplicated to a
device which supports the same block size that was used.

— The value for the Data Compression (DTACPR) parameter is ignored.

Here is what the iSeries Navigator help text says about the same subject:

» Select this option if you want this device to save data in the block size at which it performs
best.

» A device writes data to a volume in blocks, with tiny gaps between the blocks to separate
them. The amount of data that a device can write in one of these blocks is the block size.
Certain newer devices have a choice between writing traditional sized blocks (32 KB) or
large blocks (224 KB to 256 KB). The exact size of the large blocks varies between
devices depending on buffer sizes and other parameters: The size that your device
performs best with is the optimum block size.

» There is a certain amount of system resources used for sending a block of data to any
tape device. Therefore, it is more efficient for the system to send larger blocks when
possible. If you are doing a save that uses a lot of processor resource, you can
significantly improve your save performance by using optimum blocks. However, you may
have to continue using the default block size if you have to duplicate a volume to a new
volume that does not support the larger block sizes.

Compaction
Using the i5/0S command help text:

» Device data compaction is performed if the data is saved to tape and all devices specified
on the Device (DEV) parameter support the compaction feature.

» If *DEV is specified on both the Data compression (DTACPR) parameter and the Data
compaction (COMPACT) parameter, only device data compaction is performed if device
data compaction is supported on the device. Otherwise, data compression is performed if
supported on the device.

» If “YES is specified on the Data compression (DTACPR) parameter and *DEV is specified
on the Data compaction (COMPACT) parameter, both device data compaction and device
data compression are performed if supported on the device.
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Using the iSeries Navigator help text:

» Select this option if you want this device to compact the data that is backed up to it.
Compaction occurs when data is compressed by your storage device. It increases the
apparent capacity of your media by encoding the data to use less space. The data is
compressed and decompressed automatically each time the data is read or written and is
transparent to applications.

Note: This option is not available for virtual devices directly controlled by the i5/0S.
However, a virtual tape library, for example IBM TS7510, is treated as any other tape
library.

While a specific customer environment might have special considerations, we generally
recommend selecting Use optimum block size and leaving Compaction as deselected.

7. Make no changes on the Capabilities tab as optimum block size has been selected by
default.

Click OK and the device description looks a bit better.

General | Options  Capahilities

¥ Use optimum block size

Edit Device - Tapmlb19
|

™ Use compaction:
Allowed media densities:
Density [Read [y wiite | D
Use device defaults d v
*Ultrium?2 [ I
Estimated data transfer rate per second. Use device type ﬂ Units: |ru1El j

’_ [o]54 | Cancel ‘ Help ‘7|

Figure 6-9 Edit Device - Capabilities

Although this entire section contains much information, we really made only one change: The
description text shown in Figure 6-7 on page 136.

6.2.4 Managing locations

To manage locations, perform the following steps:

1. IniSeries Navigator, expand Backup, Recovery and Media Services. Right-click Move
policies and select Manage locations, as shown in Figure 6-10.
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Figure 6-10 iSeries Navigator - Manage Locations

2. In the window shown in Figure 6-11, select your tape library. Click Edit.

4 Manage Locations - 55247510 =Jo&d
Locations:
Lacation i Yolum I Cuntaine...] Description | Mewy Location... |

Taprmlh14

0 Wirtual LTO library TS7S10 _I New Based O |

Delete... |

Edit... [: |

Wiew Volumes |

i |

[ ]

Clase | Help |‘?|

Figure 6-11 Manage Locations
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3. You get the window shown in Figure 6-12. Change the text to your requirement.

Important: These editorial changes may seem to add little or no value to your backups.
However, remember the only reason we save data is that there might be a need to
restore it. Murphy’s law tells us that what may go wrong, does go wrong. Therefore, you
should make setting up your backup (and recovery) process, including how to backup
your data and how to recover it, as crisp and clear as possible. Meaningful text helps a
lot, especially for those who do not know these procedures by heart.

# Edit Storage Location Tapmlb02 - Sq247510 X
———
Diescription: |Vir1ua| LT library TSTA10

Address (upto S linesy: IEM TS7510 Virual tape library acting as

Contact name: |Mari|yn

Telephone number.  |456-5939

E-mail address: [mjolive@sg247510.com
Retrieval tirme: 0o hours

I+ allow volurmes to expire at this location

IEM 3584 for LTO wolumes, located in the
rmachine room at third floor

Advanced. . |

| OK_[%J Cancel | Help ‘7|

Figure 6-12 Edit Storage Location

4.

Enter your own text into the Description, Address, Contact name, E-mail address, and
retrieval time fields. We do not show Advanced capabilities in this book. When done with
all your editing, click OK.

This returns you to the Manage Locations window shown in Figure 6-13. Next, we want to
see what volumes there are in that tape library.

Note: The volumes we find were created using the TS7510 Virtual Tape Console.
Remember this is virtual. No one can physically stick any cartridges into a virtual library.

Click View volumes.
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" Manage Locations - 5g247510 M==
Locations:
Location | Yalurm... | Containe... | Description | Mew Location... |
| 0 0 Wirual LT likrary TSY510 J New Based 0N |
Delete. . |
Edit... |
I Wiew volumes t
Close ‘ Help |'?‘

Figure 6-13 Manage Locations

7. You might see an error message window similar to the one shown in Figure 6-14.

Manage Locations - 5g247510

Q There are novalumes at location Tapmlb19'

Figure 6-14 Manage Locations - No volumes

The error pop-up is posted because we are looking at the volumes from a BRMS
viewpoint. In the BRMS inventory, there are no tapes.

We have to add volumes to BRMS. But first we must create a media pool so that BRMS
knows where to stick them.

Our virtual IBM TS7510 library acts and behaves exactly the same as a real IBM 3584
library. The virtual volumes are bit by bit exactly the same as their physical counterparts.
Display their content, and you cannot tell the difference. For instance, both use the same
density. In a normal BRMS environment, you often want to have all cartridges of the same
type in one pool. That makes it easier to handle, for instance, scratch volumes. You only
have to look in one place. For the apparent reason that you cannot mount physical
volumes in a virtual library and vice versa, although from an application perspective they
have exactly the same characteristics. Therefore, we have to distinguish between physical
and virtual cartridges. We do that by placing them in separate media pools.

The easiest way to create a media pool for our virtual volumes is simply to copy an
existing media pool using the same media type.

Find and select one that corresponds to your requirement.
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8. Right-click a suitable Media Pool and select New Based on, as shown in Figure 6-15.
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b @ Archive tasks Properties View save history

E pisplay BRMS log

m Manage devices

&y Manage disk pools

b [ Movement tasks

¥ ? Help for related tasks

Figure 6-15 Series Navigator - Add Media Based on

This opens a wizard.

9. In the window shown in Figure 6-16, specify a media pool name and description text that

are meaningful to you. Note the selected Use media format and Share media across
systems. In this IBM Redbook, we do not cover BRMS multiple system support, but

selecting here is acceptable. Click OK.
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New Media Pool Based on Ultrium2 - 5g247510

BEX

Media pool name: IVTLLTOE

Description: inual LTO2

Density: |*Ultrium2 'I
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&+ Lse media format

" Specify capacity: | | :I'

¥ Share media acrass systems
[ wWrite once media

Advanced. . |

Cancel |

o |

Help ‘?

|

Figure 6-16 New Media Pool Based on

10.You might have to refresh the screen to see your newly created media pool.

11.Right-click your newly created Media pool name and
Figure 6-17.

select Add Media, as shown in
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Figure 6-17 Series Navigator - Add Media
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12.This opens the first Add Media wizard window shown in Figure 6-18. Click Next.

=%

Add Media - Welcome - 5g247510

Wiielcome ta the Add Media Wizard. This wizard takes you through the steps needed to
prepare your media so it can be used for saves.

Click Cancel at any time to cancel the wizard.

Cancel

Figure 6-18 Add Media - Welcome

13.In the next window (Figure 6-19):
a. Select Yes if it is not already selected by default.

b. Click the down arrow in the Media library field to find your media library. Select it.

c. Click Next.

o

Add Media - Display Media Library Velumes - 5g247310

Do youwant to select the valumes to add from a list ofvalumes in a media library? I
Yes, specify the media library.

&+ Yas
Media libran: |Tapmib1a -
© MNo Sr3ag2rmut
Sr3agdrmud
Sr3582rmul
Tapmlh19

= Back | Mext = | Cancel

Figure 6-19 Add Media - Display Media Library Volumes
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14.In the next window (Figure 6-20) select which Category you want to have presented.

We selected the option All inserted volumes.

Note: If the process of adding volumes fails for some reason, next time you return to
this wizard window, you might find that there are fewer inserted volumes. This is
because there are several software operations being performed when adding a volume.
One is changing volume status from Inserted to Available or even Mounted. Depending
on where the error occurred, some of those operation were successfully completed and
the result might have been a status change.

Click Next.

Add Media - Specify Media Library Category - 5g247510 =JoEd

What category do you want to retrieve the volumes from?

Category.  jAllinsertedvolumes < |

Help

= Back | Mext = a Cancel

Figure 6-20 Add Media - Specify Media Library Category
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15.The Add Media - Select Media Library Volumes window opens. In this window, select
whatever volumes you find best for your requirements: one, select one or all, as we have
done in our example in Figure 6-21. Click Next.

Add Media -Select Media Library Volumes - $g247510 M=)}

Selectthe valumes that you want to add to BRMS.
Media library. Tapmib1d

Selectvolumes to add:

Yolume Mame Type
¥ wtoon L2
¥ wtioo Lz
¥ wtooz2 Lz
¥ oo Lz
¥ woos Lz
¥ w006 Lz
¥ wHoor Lz
¥ wtoos Lz
¥ wtooa Lz

= Back I Mext = fl Cancel

L

Figure 6-21 Add Media - Select Media Library Volumes
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16.Now you must decide if you want to initialize the selected volumes. Our virtual volumes
are “right out of the box” as we just created them. Because we want to use them now, we
have to initialize them.

Attention: Regardless of whether they are virtual or real, all tape volumes must be
initialized before they can be used. i5/0S thinks it is communicating with a real tape
configuration. You have to initialize a volume only once.

Select the volumes you want initialized (we selected all of them in our example as shown
in Figure 6-22). Click Next.

Add Media - Initialize Volumes - $g247510 =157

Selectthe volurmes to initialize. Ifyou select lanare Active Files, you will destroy any
active data on the wvolume.

1 volumes to initialize:

Volumes Initialize Ignare Active Files
wHooo [ o
WHO01 [v i
wHo0z2 [ u
Wio04 [ N
WHo0ns [ u
YWHO0G [v N
wHoov? [ o
Wiona [v N
wHong = B

Wiihat device do you wwant to initialize yaur media on?
mMedia poal: Willto2

= Back | ﬂext:»I:l Cancel

Figure 6-22 Add Media - Initialize Volumes
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17.After you click Next, you get a summary window, such as the one shown in Figure 6-23.
Review the summary information and make changes if you want. You can use the Back
button if you want to make changes using previous wizard windows.

Before starting, you see a window that sums up your selections. You can go back and
change things or continue.

When satisfied with your settings, click Finish to start the initialization process.

Add Media - Summary - $g247510 =)ol

Click Finish to add media with the following attributes:

media poal: Wiito2
Device: Tapmlh19

Yolumes:
Volumes Initialize Ignare Active Files

g []
W01 = u
wHonz = o
wiood = u
WHo0s = o
WHO0E = u
wHooy = o
WHong = u
Wong [ Ll

= Back | Finish ﬂ Cancel
Y

Figure 6-23 Add Media - Summary

During the initialization process, you see a progress status window similar to Figure 6-24.

BRMS Busy Notification
BRMS is hu=y performing the requested operation. Please wait.

Status: Adding and initializing volume 002"

Frogress:

Figure 6-24 BRMS Busy Notification

When finished, you are ready to do some more changes to get ready to use the initialized
volumes.
6.2.5 Changing what you see in the iSeries Navigator
The iSeries Navigator uses a standard setup that you might want to change.
An example could be what is presented when looking at media.

If you are working in an environment with many systems connected, you might not be
interested in media belonging to other systems or media of types that you do not need in your
daily operation. You can change the standard setup.
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What type of media do | want to see?
The iSeries Navigator has an Include function (F11). You use that to subtract or add
information you want presented in the iSeries Navigator window.

1. Right click Tape Volumes, and select Customize this View — Include, as shown in
Figure 6-25.

(@) iSeries Navigator g@

File Edit View Help

5] D 0 minutes old
| Environment: My Connections | 5g247510; Tape Volumes  System: Appn.z1014p7
+-f§® Users and Groups [‘\J Volume Type | Image Catalog | Status | Expiration | Media Pool -~
+-4g) Databases Drb002 Drbtapd1 Expired  5/13/08 Daveurt
+-0F File Systems Drboo4 Drbtap02 Expired Davevrt
+1-@ Appiication Development Hpks23  JA Actve Versioned  Fmt3582ai =
H1-lg, AFP Manager _ Samiss 1 Active  Keepper... Fmt3530h
- & E}d:";izcszheur,z:nd Loy |[@sam2ss 3 Expired Keepper... Fmt3580h
Backup Policies i Tst770 Active  Keepper... Fryp73590h
Iﬁﬁ Move Polices L i Tst771 Active  Keepper... Fryp73590h
= Media 3 i Tst772 Expired Fryp73590h
(ol L Ll Tosrra Expired Fryp73590h
Media Poo Explore Expired Fryp73530h
Open Expired Fryp73590h
< E 1l Create Shortcut Expired Fryp73590h [vj

Customize this View F  Sort..

|ﬂ 1y Tasks - 50247510 - TR Fl1
il Add a connection Redaim... Colrtre [}5 F12 Perform maintenance and deanup

@ tnstall additional componer A.dd- - Auto Refresh... % View save history
View Valumes Report. .. - (&, Display BRMS log
| save files %' Manage devices
- edit global policy properties ¥ Manage disk pools
@ Add media for saves b ﬁ Movement tasks
BL i ’ 24 : :
View volumes report Redaim media
& Restore iSeries data b ? Help for related tasks

% Print reports

Edit the selection criteria for the list.

Figure 6-25 iSeries Navigator - Customize Tape Volumes Include

2. You get a window like the one shown in Figure 6-26 to consider and perhaps change the
information shown in the window.

In this example, we are primarily interested in our new virtual tape volumes and that we
named VTLOOO through VTLO10.

In our example, we entered vt1* into the Volume field. We left all other field values
unchanged. Click OK.
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(@ Tape Volumes - Include

Yolume: ™ -

Type: 1] -

Status: All bt

Media poal; Il < Browse.., |
Expiration dates: All bl

| =

Dates added ar reused: |AII "I

| =

|
Browse. |

Image catalog:

Move policy:

Location: F” = Browse... |
Cantainar: IE” | Browse... |
Marked for duplicatian: — |aAll -

System; Local systarn =l Browse...’
Secured volumes: All =

Duplicated walumes: All bl

Browse. |
oK I Cancel J

Help |‘?|

Figure 6-26 Tape Volumes - Include

In our Include example, our window now looks like the one shown in Figure 6-27, showing
volumes whose names begin with vtl.

@ iSeries Navigator

M=)

File Edit View Help

w ks X @ Ee

0 minutes old

Environment: My Connections

| 59247510: Tape Volumes  Volume: WH*  System: Appn.z1014p7

+ iy Databases
+ 02 File Systems
+ @ Application Development
+ AFP Manager
= % Backup, Recovery and Media Ser
[, archive Policies
Backup Policies
[ Move Palicies
= Media
ozl

Media Pools

£ I |

(&) Install additional components

+ 6" Users and Groups b]

Volume Ty Image Catalog | Status I Expiration | Media Pool |
vHooo Expired Vilto2
Vool Expired Vtlta2
vooz2 Expired vilto2
Vo4 Expired vilto2
vHoos Expired Vilto2
vHoos Expired Vilto2
vHoo7 Expired Vilto2
VHO03 Expired Vtlta2
vioog Expired vilto2
%

¢ and Media 5
ystem

E Back up the s
4 % Backup tasks
¥ [B Archive tasks
Save all save files
View or edit global policy properties
Add media for saves 3
View volumes report
& Restore iSeries data
% Print reports

% View save history

% Display BRMS log

B Manage devices

¥ Manage disk pools

A Movement tasks
Redaim media

b ) Help for related tasks

[1-50f 9 objects |

B

Figure 6-27 iSeries Navigator - Customize Tape Volume Include result
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What detail information do | want to see?
Similarly, as in the previous step, we customize how the columns of data are presented.

1. Right click Tape volumes — Customize this view, select Columns (F12), as shown in
Figure 6-28.

&) iSeries Mavigator g@

File Edit View Help

Lﬂl ] E‘ 1 minutes old
| Environment: My Connections | 5g247510: Tape Volumes  Volume: VH*  System: Appn.z1014p7
+ i Users and Groups [4\} Volume Type Image Catalog | Status | Expiration | Media Pool
e ? e viooo Expired Villto2
H-8g Fle Systems vino1 Expired vilito2
¥ @ Application Development vtoaz Expired Villto2
+ % ;F;an”:ger Moo s V004 Expired Vilto2
2R, Recovery andHeaR 25— 1 & yhoos Expired VHlito2
[#; Archive Policies | )
- | VHOOE Expired Villto2
(= Backup Policies I :
I@. Move Policies 1 VHoo7 Expired Villto2
F I VHooE Expired Vo2
............................ | &1 ysinna Expired am
Explore
Cpen
< ; i Create Shortout

Customize this View F  Sort..

¥y Tasks - 50247510 , e, Fi I
il Add a connection Redaim... % Perform maintenance and deanup

Columns... F12
(@ Install additional compory  Add... Auto Refresh % View save history

View Valumes Report... a— % Display BRMS log
sl

all save files ¢ Manage devices
_ br edit global policy properties ¥ Manage disk pools
L Add media for saves b [ Movement tasks
@ View volumes report ﬂ Redaim media
ﬁ Restare iSeries data b ? Help for related tasks
% Print reports

Change the number and arrangement of columns.

Figure 6-28 iSeries Navigator - Customize Tape Volume Columns

2. You can then look at the various column fields already being shown (Figure 6-29). You can
remove them, add new columns, and even reorder the columns of information.

Typically the useful columns of information you should want to see include:

— Volume

— Location

— Status

— Media pool

— Expiration date

— Marked for duplication
— Duplicated to volume
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@ Columns
Columns availahle to display: Columns to be displayed:
Container = Add Eefare = ‘ alurme
Diate Added or Reused Thpe
Description Add After --= [ Image Catalog
Diuplicated Yolume Status
Expired Expiration
Locatian Rermove =-- ‘ Media Pool
marked for Duplication
Moved Date
hove Policy
Secured .
Slot Mumber
System j
Ok | cancel Help

Figure 6-29 Columns - Adding/Removing/Arranging

Figure 6-30 shows an example of column changes.

@ iSeries Navigator

M=%

File Edit View Help

3

1 minutes old

| Environment: My Connections

| 50247510: Tape Yolumes

Volume: VH*  System: Appn.z1014p7

+ ﬂ" Users and Groups
+ % Databases
+-62 File Systems
+ @ Application Development
+ AFP Manager
= % Backup, Recovery and Media Ser
[&Y Archive Policies
Backup Policies
@: Move Policies
1@ Media
B2l Tape Volumes
Media Pools

Add a connection
(@ 1nstall additionsl components

1-9 of 9 objects

Volume | Location | Status | Expiration | Media Pool | Marked for... | Cuplicated Volume
VHooo Tapmlb12  Expired Vilto2 Mo Mo
Voo Tapmlbi13  Expired Vilto2 Mo Mo
vHooz Tapmlb19  Expired Vilto2 Mo Mo
voo4 Tapmbi1d  Expired Villto2 Mo Mo
1 vtoos Tapmlb12  Expired villto2 Mo Mo
== yHoos Tapmlbia  Expired Villto2 Mo Mo
&=l yHoo7 Tapmlb19  Expired villto2 Mo Mo
= yHpos Tapmlb19  Expired Villto2 Mo Mo
vioos Tapmlb13  Expired Villto2 Mo Mo
£ % il | 2]

¥ [ Backup tasks
b5 Archive tasks

y and Media Se
system

B packup the

erform maintenance and deanup
View save history
B, Display BRMS log
E Manage devices
iy Manage disk pools
ﬁ " Movement tasks
Redaim media
» D Help for related tasks

Save all save files

View or edit global policy properties
Add media for saves b
View volumes report
& Restore iSeries data
% Print reports

Figure 6-30 iSeries Navigator - Customize Tape Volume Columns result

6.2.6 Why is volume VTL003 missing?

You might have observed that earlier in this book, we created ten virtual volumes using the
Virtualization Engine for Tape Console. For some reason, VTLOO3 never showed up in the
rest of this example. Refer to Figure 6-21 on page 147.

Why is volume 3 missing?
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Again we must think of the TS7510 as being a real physical tape library. Such libraries can
hold many hundred tape volumes. When adding volumes, you stick them into an input/output
(1/0) device, which is the normal transport mechanism for cartridges physically leaving or
entering a tape library. You can also open its door, but that affects any physical tape robot
functions in operation. All functions are stopped until the door is closed. This is to prevent
accidents as the cartridge gripper device moves very fast.

In real life, you would not manipulate the door latch. You might stand the risk that the gripper
thinks you are a tape device.

When operation returns to normal, the robot device has to locate every single tape cartridge
in the whole tape library. It has to re-calculate who they are and where they are located.
Were cartridges removed and new ones inserted? The tape robot device does not know until
the inventory is complete. This could take some time.

In order to keep track of all this, every cartridge has a status: available, mounted, and (the
one we are interested in) inserted.

When we ask BRMS to look up our new tape volumes, it asks the library device what new
cartridges are there. This is not done by BRMS directly. The i5/0S does this through Media
and Storage Extensions, which is i5/0S (5722-SS1) option 18. We still have to determine why
VTLOOS is missing.

A quick look using the i5/0S WRKMLBSTS BRMS command shows us. In a 5250 screen for
WRKMLBSTS, we have already selected option 9, which shows us the information in

Figure 6-31.

Work with Tape Cartridges

Library Device:  TAPMLB19
Cartridge Volume Media

Opt ID ID Type Status
VTLOO0O VTLOO0O L2 Available
VTLOO1 VTLOO1 L2 Available
VTLOO2 VTL002 L2 Available
VTLOO3 VTLOO3 L2 Mounted
VTLO04 VTLOO4 L2 Available
VTLOO05 VTLOO05 L2 Available
VTLO06 VTLO06 L2 Available
VTLOO7 VTLOO7 L2 Available
VTLOO08 VTLOO8 L2 Available
VTLO09 VTLO009 L2 Available

Figure 6-31 Work with Tape Cartridges

For some reason, someone had mounted virtual tape volume VTLOO3 into a virtual tape drive,
so it had the status “MOUNTED. Although this volume is not used in our example, and thus
was never initialized, it never came up as a candidate for add because BRMS asked for those
that were *INSERTED.

We added all the other virtual volumes earlier, therefore they are fully usable and in Available
status.
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Although already sitting in a tape drive, VTLO03 may or may not be usable. We do not know,
because it does not yet belong to BRMS. Therefore, we must first add it to BRMS and, to be
on the safe side, also initialize it. The following section shows how to do this.

6.2.7 Adding a single virtual volume to BRMS

To add a single virtual volume to BRMS:

1. Open Backup, Recovery and Media Services in the iSeries Navigator. Right-click Tape
volumes, and select Add, as shown in Figure 6-32.

@) iSeries Navigator g@
File Edit View Help
'-'21 ] D 2 minutes old
| Environment: My Connections | 5g247510: Tape Volumes  Volume: VH*  System: Appn.z1014p7
+ ﬁ Configuration and Service [6} Vaolume | Location | Status | Expiration | Media Pool | Marked f... | Duplicated Yolume
+-b.4g Metwork Voo Tapmb i
] pmlb13  Expired Villta2 Mo No
iy LS ST e Vi001  Tapmbid  Expired Vilito? Mo No
£} Security ; V002 Tapmbie  Expired Vtlta2 Mo No
o % Es:;i B s { ‘I VH0D4  Tapmlbis  Expired Vtlta2 No No
+ | )
i F"E'E : Zi:;s ||=vioos  Tapmbis  Expired Vtlito2 No No
= .Y ) | VHlooa Tapmlb19  Expired Villto2 Mo No
+ @ Application Development | ) Ib A - .
+ AFP Manager i h' 007 Tapmlb19 Exp?re Villto2 Mo Mo
- % Backup, Recovery and Media Ser 5! VH0og Tapmlb12  Expired Viilta2 Mo No
@ Archive Polidies ! viloog Tapmlb19  Expired Villto2 Mo No
Backup Policies |
[ Move Policies |
= Media
] |l
Media Pools|  EXPlore
¢ I Preg I [>]
— Create Shortout -
IIW Custamize this View [ very and Media Services Tasks Aé
Add a connection : he system %, Perform maintenance and cleanup g
@ Install additianal component;  Redaim... isks % View save history
Add... ssks (&, Display BRMS lag
View Volumes Report. .} ave files %' Manage devices
dit global policy properties & Manage disk pools
a for saves b [ Movement tasks =
Ll . . =N - . 1]
Add new media to BRMS,

Figure 6-32 iSeries Navigator - Add Tape Volumes
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2. The Add media wizard is presented (Figure 6-33). Click Next.

Add Media - Welcome - $g247510 M=

Wiielcome ta the Add Media Wizard. This wizard takes you through the steps needed to
prepare your media so it can be used for saves.

Click Cancel at any time to cancel the wizard.

Cancel

Figure 6-33 Add Media - Welcome

We place this missing volume into the same media pool with the other vtinnn volumes.

3. Select the media pool that you created earlier (Figure 6-34). In our example, this is media
pool vilit02.

Add Media - Select the Media Pool - 53247510 m==

Selectthe media pool you wwant to add media to.
Media poals:

mMedia Fool Description

WHcls] j

Wicls2

Wricls3

Yimaounds

Writap Jse inwirtual device ‘herbst'
Wiitatels *MOME

W24 0k Entry created by ERM configuratian

Wr256k Entry created by BRM configuration Fropatties...
Yitdzk

Entry created by ERM configuratian

Wit32ka

WHB 4k Entry created by ERM configuratian

WiGdka

MWiito2  Virtual LTOZ

Wial Entry created by BRM configuration i
Wia? Entry created by ERM configuratian -
< | ﬂJ

= Back | et = H | Cancel

Figure 6-34 Add Media - Select the Media Pool
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Note: You can add a volume in either of two ways:

» Specify a volume name or a volume name prefix to see a list of possible volume

names to list.

» Specify that the library device itself is to display all the volumes it knows about. You
can select from the list presented. Depending upon how many volumes you might

have already defined, the list could be quite long.

In the following steps, we specify that we are going to specify the volume name itself.

Click Next.

4. The window shown in Figure 6-35 opens. Because we are adding a single tape volume,

we select No and click Next.

Add Media - Display Media Library Volumes - 5g247510 -JoEd
Do yau want to select the volumes to add from a list ofvalumes in a media librare? I
es, specify the media library.

" Yas
 Ho
= Back I et Cancel

Figure 6-35 Add Media - Display Media Library Volumes
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5. Read the wizard text shown in Figure 6-36. Type the volume name to be added. Click Add.

Add Media - Add Volumes - 55247510 =Joed

Wiihatvalurmes da you wwantto add? You can enter either the valume name or enter a
prefix and the number of volumes that have that prefix

¢

j l:" Far example, ifyou wantto enter a single valurme named GRMOOT, vou would type
GRMNOO1 and click Add. To add 80 volumes that all have the prefix GRM, you would
type GRM in the prefix field, select 30 for the number, then click Add.

Yolurne name ar prefis 003 Al

Murmber of volumes with prefic 13:

Yolumes to add:

Remave

= Back | Mot = | Cancel

Figure 6-36 Add Media - Add Volumes

6. When all volumes have been added, click Next, as shown in Figure 6-37.

Add Media - Add Volumes - 53247510 =Jo&d

Wiihatvalurmes da you wwant to add? You can enter either the valume name or enter a
prefix and the number of volumes that have that prefix

-.@' Faor example, ifyou wantto enter a single valurme named GRMOOT, you would type
GRMOO0T and click Add. To add 80 volumes that all have the prefix GRMN, you would
type GRM in the prefixfield, select 20 for the number, then click Add.

wolurme name or prefiz N

Murmber of volumes with prefic 13:

Yolumes to add:

w003 Remave

= Back | Tet = N Cancel

Figure 6-37 Add Media - Add Single Volume
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7. In the next window (Figure 6-38), we must select an existing location or define a new
location to which the virtual the tape volumes should be added to. Select the down arrow
for Location and BRMS displays any tape libraries it has already sensed. You can refer to
the sections starting from 6.2.1, “Identifying virtual devices to BRMS” on page 132, to see
where location (tape library) Tapmb19 was identified.

Select TAPMLB19. Click Next.

Add Media - Select Media Storage Location - 5g247510 E]@

Storage locations define any place where your media iz stored. Selectthe lacation
wwhere you want to add this media. Click Mew Location to create a new storage

F &9 lncation.

Location:  |Home location Mew Lacation
Tapmlb14 %‘
Help

= Back | [et = | Cancel

Figure 6-38 Add Media - Select Storage Media Location
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8. The window shown in Figure 6-39 opens. After reviewing this window, click Next.

Add Media - Select Media Storage Location - 5g247510 E]@

Storage locations define any place where your media iz stored. Selectthe lacation
wwhere you want to add this media. Click Mew Location to create a new storage
S location.

Location:  |Tapmiblg i Mew Lacation
Help

= Back | Next}[:| | Cancel

Figure 6-39 Add Media - Select Media Storage Location (selected)

9. The window shown in Figure 6-40 opens. Select the check box under Initialize to specify
that the volume being added also has to be initialized. Select a device if required.

Click Next.

a] a - Imtialize Volumes -
Add Media - Initialize Vol 247510 Y

Selectthe volurmes to initialize. Ifyou select lanaore Active Files, you will destroy any
active data on the wolume.

Yolumes to initialize:

Walumes Initialize lgnore Active Files
Wio03 = |

Withat device do you want to initialize yaur media on?

Media poal: Wito2
Diewice: Tap14 bl

Media action when done: |Rewind hd
= Back | et = f_‘l Cancel

A

Figure 6-40 Add Media - Initialize Volumes
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10.The Add Media Summary window shown in Figure 6-41 opens. Click Finish or click the

Back button to change your options. Assuming that you clicked Next, the summary
window shown in Figure 6-41 opens.

Add Media - Summary - $g247510 =Joed

Click Finish to add media with the following attributes:

Media poal: Wito2

Device: Tap14

Laocation: Tapmlhlg

Yolumes:

Wolumes Initialize lgnore Active Files
w003 {7 I

Media action when done: Rewind

= Back | Finish IZI Cancel

Figure 6-41 Add Media - Summary

After the progress window indicates that the add media has completed successfully, we

are done adding our volume.

11.Press F5 to refresh the iSeries Navigator window and all of our volumes should be there

(Figure 6-42).
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& iSeries Navigator g@

File Edit View Help

& = D‘ 656 minutes old
| Environment: My Connections | 5g247510: Tape Volumes  Volume: vH*  System: Appn.z1014p7
Logical Partitions 4| | Volume Location | Status | Expiration | Media Pool | Marked f... | Duplicated Volume
+1-b_gg Network V00D Tapmlb1s  Expired vilito2 No Mo
#1- i) Integrated Server Administration V001 Tapmbis  Expired Vilto2 No Mo
£-{gf) Security viooz  Tapmbi1s  Expired vilito2 No Mo
: Q‘: gzzsh:sn:froups V003 Tapmb19  Expired viito2 No No
. D% File Systems vHoo4 Tapmlb1s  Expired Vilito2 No Mo
L Vo005 Tapmlb19  Expired Villto2 Mo Mo
= @ Applcaton Develpment Vi00s  Tapmbis  Expired vitos N N
+ AFP Manager apm HpIre E %
< % Backup, Recovery and Media Ser VHoo7 Tapmlb13  Expired Villto2 Mo Mo
[y archive Policies : VH008  TapmhbiS  Expired Vtlito2 Mo Mo
Backup Palicies vtoog Tapmlb19  Expired Vilito2 Mo Mo

@: Move Policies
= Media
ol

A | (2]

i [E¥6=ckup, Recovery and Media Services Tasks
ll 2dd aconnection i Back up the system E‘Q Perform maintenance and deanup
(@ Install additional components b %_ Backup tasks E.@_ View save history

b @ Archive tasks % Display BRMS log

Save all save files =5 Manage devices
% View or edit global policy properties ¥ Manage disk poals
% Add media for saves b [AF Movement tasks ™

1-10of 10 objects

Figure 6-42 iSeries Navigator - Tape Volumes

6.3 Setting up and running the backup example

In this section, we continue to explain how to set up a simple backup to the TS710, using the
iSeries Navigator and then run the backup.

We remind you that setting up the virtual tape environment using the TS7510 is almost
exactly like setting up for a real tape library and its devices. The TS7510 reports into the
operating system as any other tape library, therefore the user cannot tell the difference.
Neither can the operating system. There is a library (some kind of robot device that
manipulates tape volumes), there are tape drives, and there are policies that specify how to
define, use, and manage this tape library environment.

As with any other tape library, the IBM TS7510 has to have tape drives and it has to be
attached to the system reading and writing to it. To be able to write or read, there must also
be tape volumes available. Therefore nothing is really different, up to a point.

Backing up to the TS7510 would not normally be considered a highly available environment.
Putting the critical data required for recovery still requires the data be backed up to a physical
tape media (volume). That volume can then be physically stored in a highly secure physical
location.

Therefore, backing up to a virtual environment has one additional step for the critical data
backup: Copying the data on virtual volumes to physical tape media. For some data, you
need it physically stored “someplace else” than solely on the TS7510 or solely on any virtual
tape “media.”
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The role of BRMS is to specify what to back up, how much to back it up, where to write it, and
then keep track of the result; in detail or at summary level. In our virtual tape scenario, BRMS
is not, programmatically, made aware of any copy to physical tape done through the
Virtualization Engine for Tape Console.

The obvious advantage is that these console tasks can be done from any workstation that
has the Virtualization Engine for Tape Console program loaded and can physically connect to
the TS7510.

BRMS is an application and as such it is totally independent of a system’s or partition’s
physical setup. It knows nothing about resources, cabling, and so on. Thus, this chapter does
not contain information about how to attach the real hardware to your system or about any
TS7510 setup. In the context of this IBM Redbook, that information is contained in:

» Chapter 2, “Description and terminology of the TS7510” on page 15
» Chapter 4, “Hardware and software requirements” on page 47
» Chapter 5, “Installation and basic setup” on page 67

This chapter, and BRMS, assume that the partition hardware connections and the TS7510
are in working order.

As a result, almost all of the BRMS setup described in this chapter should be used by a
supported tape library and its devices, virtual or real. Only the backup and recovery policies
need to be adjusted.

The logic for BRMS support of the TS7510 remains basically the same as for a real tape
library:

1. Take your backup.

2. Move the volumes to a secure place.

3. Bring them back for reuse when the volumes have expired.

4. Load the appropriate backup media when recovering.

With virtual tapes, however, there are a few twists to the real tape backup and recovery
process:

1. Take your backup.

2. Copy the virtual volumes to real physical tapes.

3. Move the physical volumes to a secure place.
4

. Let the virtual volumes expire for reuse some time after they have been copied to real
media.

5. Bring the physical volumes back for reuse when they are expired.

In the remainder of this chapter, we show how to create a simple backup process or an
application using the iSeries Navigator. You can do the same thing using the 5250 i5/0S
commands, but it is much easier to do this using the iSeries Navigator BRMS plug-in
interfaces.

A backup job normally writes data to tape volumes and when done there is nothing more to it
other than that the objects backed up store information when and where they were saved to
(unless you told the backup command not to store this information).

We used the i5/0S command Display Object Description (DSPOBJD) for the library OLIVER
to show what i5/0S knows about an object, as shown in Example 6-1.
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Example 6-1 Display Object Description of library Oliver

Object . . . . . . . : OLIVER Attribute . . . . . : PROD

Library . . . . . : QSYS Owner . . . . . . . : MARILYN
Library ASP device . : *SYSBAS Library ASP group . :  *SYSBAS
Type . . . . . . . . : *LIB Primary group . . . :  *NONE
Journaling information:

Currently journaled . . . . . . . . : NO
Save/Restore information:

Save date/time . . . . . . . . ... : 07/24/06 14:52:28

Restore date/time . . . . . .. . . : 02/17/06 10:42:03

Save command . . . . . . . . . . . . : SAVLIB

Device type . . . . . . . ... .. :  Tape

Sequence number . . . . . . . . . . 1021

Volumes . . . . . . . . .. .. .. YoL770

File label ID . . . . . . . . . . . : OLIVER

Save format . . . . . . .. ... . : Serial

Example 6-1 simply shows that the last save of library OLIVER was done to tape media with
volume name VOL770. It also says which sequence number it got, which is important to know
in case there are more saves on the same volume.

Now, if you are satisfied with only knowing when the last backup was done this is okay, but
you have no idea if that tape volume still exists or where it is.

Furthermore, you do not know if there were previous backups taken. And if so, to what media.
To what volume. If someone deleted the object, therefore it no longer can show you at least
when the last backup was taken, what do you do then? Obviously, there is a need for some
tool to keep track of your backups and this is where the BRMS capabilities can be used to
your advantage.

The primary usage of BRMS is to keep track of every backup that you have made, therefore it
has to know where all those tape volumes are, whether they are real, virtual, or save files.

Every volume has to exist 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. If
you have to go and make use of a volume, a meaningful BRMS location name makes an
operator’s life much more simpler.

This chapter provides information about setting up BRMS for taking virtual backups. They do
exist, but you cannot move them around in the same way as though they exist on physical
media. But you have to set up your environment as though you could move them. BRMS
sees a volume as a volume, whether real or virtual. The same rules apply to both.

As we have previous stated in this chapter, virtual tape is identical to a physical tape. The
layout is exactly the same, bit by bit. When virtual tape volumes are duplicated to real media,
there is a one-to-one match. This means that the type of virtual tape media you select must
match what the hardware in a real tape library can accept. For example, you cannot put an
LTO cartridge into a Quarter Inch Cartridge (QIC) technology tape drive. It is the same with
virtual media. If you have selected your virtual tape volume as an image of an LTO cartridge,
you cannot copy that logical tape to a physical QIC drive. Their bitmap layouts are different.

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 want to start up BRMS and try setting up and running a few example backups.
Also, try to restore some of your backed up data.

Many environments have very well planned and tested backup processes, but often spend
too little time testing and refining the recovery process.

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 with some hands-on experience, you can
immediately start asking questions and find it easier to follow the formal education 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/al001549

» Also visit the IBM Services site for your geography to determine whether there are local
services available. The IBM Training Finder at:

http://www.ibm.com/products/finder/us/finders?pg=trfinder

6.4 Setting up locations

If we were to set up our backup environment using 5250 emulation, we should start with
creating for us the locations required, as that is the logical entry point. Everything with BRMS
evolves around backups and they have to exist somewhere. Instead, by using the iSeries
Navigator, we do not have to be quite as structured and can be more flexible. For example,
we can create locations as we go along.

Of course, also by using the iSeries Navigator, you can create locations as separate tasks,
which, by itself is a good idea. Having a picture diagram that gives an overview of your
backed up data flow sequences, provides a very good understanding of the whole procedure.
Even though we back up to virtual media, there remains a logical flow.

6.4.1 Why use locations?

Understanding locations is important because you need a clear picture about what to do with
your backups after they have completed. 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 an appropriate name).
Tapes considered lost might show up again and if they contain vital data, you would not want
to delete the information stored on such a volume just because you do not know where that
volume is right now.

At this point, we assume that you have defined between which locations your backups should
rotate, therefore we create the necessary locations as we go along.

If you want to create locations separately, expand Backup, Recovery and Media Services,
right-click Move policies and select Manage Locations. Then follow the wizard windows.

Important: Be aware that you only allow volumes to expire in a location that has a media
library. If you allow expirations, for example, in a safe, you might get a mount message in
the middle of the night saying: Go take volume ABC123 out of the safe and mount it on
device TAP123.
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6.4.2 Creating a sample backup of all xxx libraries

We are setting up a sample backup that only consists of saving all libraries starting with the
“X” character. Those are libraries used for application testing and education. Normally, they
do not contain much information. The people testing applications are told to clean up when
testing is done, therefore normally most of them are empty or have a few small files. You
could argue whether such information should be backed up at all. Maybe the actual test data
is not of any value, but we take the position that we will save it on a daily basis. A lot of time
can be saved if an environment can be quickly restored rather than having to rebuild it from
scratch.

Fast tape drives perform very badly backing up such data because of the mechanical
functions the tape drive has to perform (the tape drive drains its buffer before more data is
loaded into it). Backing up to a virtual environment performs much better as there is no
mechanics that have to go reverse. In fact, the LTO technology only outperforms virtual
drives when it comes to backing up big files where it can constantly stream data to the tape.
Any physical start/stop needed affects the throughput.

Note: For background information, Linear Tape-Open (LTO) is an open-format tape storage
technology developed by Hewlett-Packard (HP), International Business Machines (IBM),
and Certance. The term open-format means that users have access to multiple sources of
storage media products that will be compatible. The high-capacity implementation of LTO
technology is known as the LTO Ultrium format, or simply LTO Ultrium.

LTO technology generation 3 (LTO-3) has been available for several years. LTO-4 was
announced in January 2007. Look for LTO-4 products to be announced during 2007.

We create a new backup policy by performing the following steps:
1. Expand Backup, Recovery and Media Services and click Backup policies, as shown in

Figure 6-43.
& iSeries Navigator I: g@
File Edit View Help
a D 0 minutes old
| Environment: My Connections | 5g247510;: Backup Policies
+- (B Fixes Inventory || | Policy | Description
CDI'?CﬁD” S,E!'\-'ices *Bkuarp Backs up all user data
Logical Partitions *Sysgrp Backs up all system data
i Netuark » ) *System Backs up the entire system
+ Integrated Server Administration QhEdDITIDD DOMINOO1
o <, j e
: Uz:;':'n B [R=0ltsdomo1 DOMINGO2
= lesvr Online backup of all Lotus servers

+ fffj Databases

+-62 File Systems

+ @ Application Development

+ @ AFP Manager

= %’ Backup, Recovery and Media Services

[ Move Policies

= Media
Tape Volumes |
Media Pools all B3 }
i [D¥eackup, Recovery and Media Services Tasks
il Adda connection E Back up the system I Print reports
(@ Install additional components 4 % Backup tasks % Perform maintenance and deanup
4 @ Archive tasks % View save history
Save all save files % Display BRMS log
% iew or edit global policy properties Manage devices el

1-6of 6 objects

Figure 6-43 iSeries Navigator - Backup Policies
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This opens all backup policies.

2. Right-click Backup policies and select New Policy, as shown in Figure 6-44.

@ iSeries Navigator

BEx]

File Edit View Help

FENELDXEREO

1 minutes old

Environment: My Connections

| 55247510: Backup Polices

+-(By Fixes Inventory

B Collection Services

Logical Partitions
+ G MNetwork
+- %) Integrated Server Administration
+-438 Security
+-@if® Users and Groups
% Databases
=2 File Systems
@ Application Development
AFP Manager
- % Backup, Recovery and Media Services
% Archive Policies
7

i
+
+
T

I Description
Backs up all user data
Backs up all system data
Backs up the entire system
DOMINOO1

DOMINGO2
Online backup of all Lotus servers

Explore

Open

Create Shortcut
Customize this View

1y Tasks - Sg2475 1 L= (54 , Recoveryand Media Services Tasks
il Addaconnectiy  Manage Lists... % tk up the system &, Print reports E |
@ Install additiong ~ View History... tup tasks % Perform maintenance and deanup

View Backup Policies Report... thive tasks % View save history
e all zave files % Display BRMS log

L w or edit global policy properties %‘ Manage devices M

- T A .. w1 %
Creates a new backup policy. A
Figure 6-44 iSeries Navigator - New Policy
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3. The welcome wizard window is presented (Figure 6-45). Click Next.

New Backup Policy - Welcome - $q247510 M=

Wiiglcome ta the Mew Backup Palicy Wizard. This wizard helps yau create a hackup palicy for
vour iSeries data. ¥You can define what you want to back up and prepare your backup media. At

the end, yau will be ahle ta run this palicy or schedule when you want it ta run. Once yau create
Il a backup policy, you can reuse it as often as you want. You can chanoge this policy using the
Fropeties pages forthe policy.

Before you create your policy, you need to decide what your backup strategy is going to he. For
more information an haw to plan that strategy, click Help.

Click Cancel at any time to cancel the wizard.

‘ Mext = [\J Cancel

Figure 6-45 New Backup Policy - Welcome
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First of all, we have to give our new backup policy a name and a meaningful text. The

policy name should say something about what it does. Avoid names such as Mondayback
or similar text, as you never know if this backup will run only on Mondays. In the window

shown in Figure 6-46:

a. Enter your backup policy name. We use X1ibs.

b. Fill in a meaningful policy description.
c. Click Next.

New Backup Policy - Policy Name - 5q247510

What name and description do you want to give this policy?

Mame: [libg]

Description: |Save all libraries starting on ¥

= Back | Next:lz |

BEX

Cancel

Figure 6-46 New Backup Policy Name
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5. Now we have to decide everything that is to be backed up under this policy.

In our example, we are going to back up all libraries whose name starts with “x.” To get to
the window that let us specify this, select Save Lotus server data or a customized set
of objects, as shown in Figure 6-47. Click Next.

New Backup Policy - Select a Save Strategy - 5q247510 =JoEd

You can create a paolicy to save a certain type of data, or you can create your own customized
I npolicy where you select the items you want to save. What type of data do you want this policy to
N sawe?

" Sawe all system and user data

" Save all user data

= Back | Mext = g Cancel

Figure 6-47 New Backup Policy - Select a Save Strategy
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6. In the next window (Figure 6-48), we are asked what type of customized data do we want
to save, IBM or user or both. We select User data and click Next.

New Backup Policy - Customize IBM Data or User Data - 5q247510 =JoEd

Withat infarmation an yaur system do yau want to save’? You will be able to select mare detail
P later.

[ IBM-supplied data

= Back | Mext = &] Cancel

Figure 6-48 New Backup Policy - Customize IBM Data or User Data
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7. We must specify which of our own data we want to save using the window shown in
Figure 6-49.

Choose Select specific items to save and click Next.

New Backup Policy - Customize User Data - 5q247510 (=<

You can selectthe user data you wwant to sawe by type, aryou can select specific items, such
i as ohjects in libraries, directaries, or specific printer output to save. In addition, you can select
the Lotus semers thatyou want to save. What user data da you want to sawe?

[~ All user libraries
[ All folders in GDLS
[~ Directories:

{*

f"

{

™ User profiles and security information
I Configuration data

I~ &l printer output

v Select specific iterms to save:

-

= Back | Mext = gl Cancel

Figure 6-49 New Backup Policy - Customize User Data

8. As shown in Figure 6-50, this opens a graphical tree of all our i5/0S partition’s data

repositories including libraries and Integrated File System directories (folders). We can
select each of the repositories in the list and or the objects that will appear under each of

the Select Lists, Specify Directories - all, and Select Printer Output buttons.
In this example, we click the Specify Generics button.
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New Backup Policy - Select Items for Save - 5g247510 M=

What items do you want to save? Select one or more from the following:

1

O 1 $AMETST
O 1 $BLDER1
O 1 $BLDSHIP
[ (23 $ELODTEST

BRMSLME
23 BrmTestIFSFileDir
chrsf

3 dla

23 daminadi

3] damina0z

[ drbhas

O 1 drbhas?

O [ drh

O [E3 drht

O [&] dsierrorlog =

[ B

=)

Ooooooooooooon
D

Select Lists...‘ Specify Generics.% Select Printer Output... ‘ Help ‘

= Back | Mext = | ‘ Cancel |

Figure 6-50 New Backup Policy - Select ltems for Save (Specify Generics)

9. The window shown in Figure 6-51 opens. Because we are simply going to back up a list of
library names with the same beginning name, we select Libraries and click OK.

Mew Backup Policy - Specify Generics - $q247510

You can specify the generic name ofthe abjects you want to save ar
omit from the save. Select the types of ohjects for which you would like
to specify generics.

| Ohjects
I Members
I Folders in @DLS

I Directories and files

[o]24 I}J Cancel

Figure 6-51 New Backup Policy - Specify Generics
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10.This opens the Specify Generics for Libraries window shown in Figure 6-52.
We enter X and click Add.

New Backup Policy - Specify Generics for Libraries - 5g247510
Specify the generic name of what vou wantto save. Forexample, ifyou enter usrlib3®, all
libraries starting with usrlib3 will be saved.
Library prefi: |>d Add
Libraries:
Remove
QK Cancel

Figure 6-52 New Backup Policy - Specify Generics for Libraries

11.The window in Figure 6-53 shows X* entered in the Libraries list area.
There is nothing more to specify. Click OK.

New Backup Policy - Specify Generics for Libraries - 5g247310

Specify the genetic name of what you wantto save. Far example, ifyou enter usrlib3*, all
libraries starting with usrlib3 will be saved.

Library prefi: |}€

Libraries:

bl Remove

[o]24 mj Cancel ‘

Figure 6-53 New Backup Policy - Specify Generics for Libraries (filled in)
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12.We are back at the Select Items to Save window (Figure 6-54).
We have nothing more to specify. Click Next.

MNew Backup Policy - Select Items for Save - 5g247310

BEX

Withat items doyou wantto save? Select one or mare from the following:
terms {0 save:

== Bl So247510

[ C3 $AMETET
[ 21 $ELDER1
O 1 $ELDEHIP
[ 23 $ELDTEST

L oo
a

EEE]

[a

hin
BRMSLRKIK
ErmTestFSFileDir
chrst

dev

dla
daominall
dominal2
drbhas
drbhas2
drh

drh1

00000000000000000
COoC0OOOOCOEDED===

=
&
o
=
=
=
=
=3
=

]
i

Select Lists...i  Specify Ganerics J

Select Printer Qutput...

[ |

Help |

Nert=|}|

= Back ‘

Cancel |

Figure 6-54 New Backup Policy - Select Items for Save
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13.The next window is shown in Figure 6-55. This is the Save Order window. We review the
the objects and folders previously selected in the order they will be saved. Review the
window text. You can go back and make changes or continue.

Certain device configuration-based object may have to be varied off in order and other
object types may require no one using them or some other action before they can be
saved. In our simple library save example this does not apply.

Click Next.

New Backup Policy - Save Order - 5g247510 =JoEs

The following shows what yau have selected to save. The iterms will e saved inthe arder
shown. You can change the order of items that contain user data by clicking Move Up and
Maove Down,

Cerain items are processed first and in a particular order, ifthey are included in the policy.
Thiz order is imposed sa that, should you need to recover yaur system, vour data is recovered
in the correct order.

lterms to save:

Save l[tem Type |
e " Library

= Back | Mext = _\:{l Cancel

Figure 6-55 New Backup Policy - Save Order
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14.The widow shown in Figure 6-56 opens.

In our library example, we select No, leave user-defined file systems mounted. You
can click the Help button for more information. Click Next.

New Backup Policy - Unmount User-Defined File Systems - Sg247510 =JoEd

Do yau want to unmoaount user-defined file systems?

® fou must unmount these file systems in order to save the ohjects in the directories upan

8 which these file systems are maounted. Ifyou do not unmount a UDFS, the objects in the LUDFS
are saved as ifthey are in the directory upon which it is mounted, and the objects actually in
the directory are not saved. vou alsa lase all infarmation aboutthe LUDFS and the disk pool in
wehich it is stored.

" Yes, unmount user-defined file systems

= Back | Mext = [1 | Cancel

My
Figure 6-56 New Backup Policy - Unmount User-Defined File System
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15.In the next window shown in Figure 6-57, there are several options. You have to carefully
consider each of them.

New Backup Policy - Save Activity - $g247510 M=

- Doyouwantto do afull save ofthe items that you have selected or save changes only? vou
# can override this selection when you run or schedule the policy. Ifyou select changes only,
wal can specify ifyau want the save to he an incremental ar cumulative save.

" Full save

+ Changes only

" Changes since last full save (cumulative)

+ Changes since last save {(incrementaly

I allow overrides to save activity when policy is run or scheduled

Help

= Back Mext = |:| Cancel

Figure 6-57 New Backup Policy - Save Activity

There can be many different approaches to setting up a backup. Consider the following
before selecting or not selecting each option:

— You can define a policy that is totally transparent to what media it can be backed up to.
— You can have an objective to minimize backup (save) time.
— Your target can be fast recovery.

— You can set up a policy that saves all the objects and then have a related, but different
policy that runs more frequently and that saves only changed objects since the last full
object save.

— You can set up a simple backup policy so that no one has to read special instructions
to perform such a task.

— You can set up a specialized policy that best utilizes the hardware configuration you
want to use.

— There can be many other objectives or considerations for customizing a backup policy.

Consider using the Help button to review detail information regarding your choices. You
make the choices you think works best for your objectives. Further discussion in this area
is beyond the scope of this IBM Redbook.

In this example backup, we decided to take advantage of what the virtual tape library gives
us. That is, in our example, we choose to save changes only, day by day with no
cumulative saving. We do this because we can take advantage of the virtual tape save

178 IBM Virtualization Engine TS7510: Getting Started with i5/0S and Backup Recovery and Media Services



speed and not physical media handling, versus real physical tapes. There is little
consideration on the save side between virtual versus real tapes. However, should we
need to recover, we could end up with lots of real tape volume that have to be mounted,
positioned, and read in exactly the right sequence. Using the virtual tape all volumes are
available to be mounted and our backup and recovery management software, BRMS,
ensures that the volumes are mounted and read in correct sequence.

A “changes only” backup requires a base full backup. This enables i5/0S to detect
changes if you specify to save only changes. Therefore, we must first make an initial full
backup. BRMS is smart enough to detect that, in our example, such an initial full backup
does not exist. The first time the backup policy is run, a full backup will be performed, even
though the policy specifies Changes only.

a. Select Changes only.

Now consider whether we are going to save changes day by day or do we add them up
(cumulative)? What is our philosophic approach to backups? Do we go for speed
versus simplicity? Do we go for media transparency? You must answer for yourself.

We are using BRMS as our save restore application, which makes it almost
transparent to us, how the data is backed up. BRMS keeps track of our backups
regardless of how they were taken. That is, we are assuming that you must initiate your
backups under BRMS.

To be more precise, BRMS stores every backup taken to its tapes. However, if you use
an i5/0S Save Library (SAVLIB) command to the same volume managed by BRMS,
you will see at which point in time a backup was taken and to which volume and
sequence number. However, you do not see the save details maintained by BRMS.
Note that there is no additional detailed information available for SAVLIB to any other
volume not managed by BRMS.

In the example backup, we use day by day changes as we have a virtual tape library
that outperforms any physical library device when finding the data we are after.
Recovering small portions of data spread around on a number of physical tape
volumes is not productive. However, if there were only a few very large file objects to
be saved, you might make different choices than we do in our example.

See Appendix A, “Sizing and performance examples” on page 281, for some
performance comparisons between the TS7510 and real high performance tape
devices using a section of different save scenarios.

b. Select Changes since last save (incremental).

c. The last consideration is whether our backup policy must run as defined or have some
settings overridden at run time. We select Allow overrides to save activity when
policy is run or scheduled. This allows us flexibility until we determine, after running
the backup policy several times, whether we do or do not want to allow overrides.

d. Click Next.

16.This opens the Where to Save window shown in Figure 6-58. In our example, only one
option applies: To media. Neither i5/0S or BRMS knows that this LTO tape library is, in
fact, an IBM TS7510.

Select Save to media and click Next. This leads to the Media Retention window shown in
Figure 6-59 on page 181.
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New Backup Policy - Where to Save - 5g247510 M=

=8 Dovyouwantto save to media, to a TSM =erver, or to a savefile which can later be saved to

" Saveto a TSM server.

" Save to a savefile.

= Back |_ Mext ;% | Cancel

Figure 6-58 New Backup Policy - Where to Save

Media retention periods

Determining media retention to a real tape or to a virtual tape volume requires that several
things have to be considered. Most of the information in this topic applies to any real or virtual
media used to hold backed up data. However, there will be some considerations discussed
with the TS7510 in mind, later in this chapter.

If we select to always run full backups, there is only one thing to keep in mind and that is how
old can our data be and still remain valid for recovery purposes?

For instance, is it of any interest to restore orders that are already shipped? In most case, no.
Your business decides how long time to keep saved data for recovery.

There are, of course, other factors that come into play such as government laws, other legal
requirements, the need for archiving several levels of backup, and more.

In our setup, we selected changes only. This means, in a worst case scenario, we will get a
small backup of every library every day. Therefore, our data can be spread out over many
volumes. Normally, however, the vast majority of objects are found in the full backup (most
objects do not change very often). Therefore, we have to make sure that a full backup is
always available for recovery.

Now what about the pieces saved every day? How long should they be kept? Of course, the
answer is, until the next full backup is taken.
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Let us assume that we run a full backup once a week. In theory, we only have to keep the
changes for 7 days. To be on the safe side, however, we decide to keep saved data for

10 days. But what if the full backup fails or is not executed for some reason? Then we are in
danger as we might get some daily backups overwritten and certainly, in such cases, there
will be some updates missing.

If you know what files are affected, you might be fortunate to find these objects were again
changed later on, therefore that first backup is not required; unless you have to recover to a
specific date and time.

Again you might be lucky, but is also possible that you might not be.

Therefore, what has to be done to meet your business’s retention time period requirements?
In a book specifically on the general topic of backup and recovery, we make some generally
applicable decisions. You, however, have to make your own decisions in this area.

Generally, you should keep daily changes so that they survive at least two full backups.

17.Enter whatever suits your requirements best in the window shown in Figure 6-59. We play
it safe and go for keeping full backups for 35 days and changes for 16 days, assuming we
will run full saves every week.

We also select Allow overrides to retention when policy is run or scheduled. Click
Next.

New Backup Policy - Media Retention - 55747510 =JoEs

Howe mary days do you wantto keep this set of saves? vou can specify a different length of
f time for a full save and the changes to that zave.
Wither yal run or schedule the palicy, yau can override the values yvou specify here, Far mare
information on managing your media, click Help.

Full save:
{+ Days {1-9999) 35

" Permaneantly

Changes only:

Days (1-9994) 15|

I Allow overrides to retention when policy is run or scheduled

Help

= Back | Mewxt = f_‘l Cancel

)

Figure 6-59 New Backup Policy - Media Retention
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18.You have to select the media pool that your backup will use using the window shown in
Figure 6-60.

Remember that BRMS does not know that we have a virtual tape library. It thinks it is a
real one, therefore we make our selection from that viewpoint. As mentioned before, we
have a specific media pool for our TS7510 to avoid our data ending up at different media.

We earlier created a media policy VTLLTO2.
Select vtlit02.Click Next.

New Backup Policy - Select Devices - 5q247510 =JoEs

Selectthe devices to use. These devices are used sequentially in the order added.

Media pool: |Fmt3592a1 =

Jitrivm -
Available deyUltrium?2 Selected devices:

JRrium3
W2 40k
266k

W32k
WG4k

Vil 2 [: =~

= Back | Mext = | Cancel

Figure 6-60 New Backup Policy - Select Devices
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19.This opens the Select Drives window shown in Figure 6-61. Our library is TAPMLB19.

Select TAPMLB19. Click Add.

In your production mode environment, you might have more than one virtual tape library
defined and you can specify more than one library.

New Backup Policy - Select Devices - 5g247510 =JoEs

Selectthe devices to use. These devices are used seguentially in the arder added.

media poal: |Wiltoz -

Available devices: Selected devices:
Sr3a82rmul Add--=[

Sr3582rmu2

Sr3agdrmul

Tapmib19 €—

= Back | Mext = | Cancel

Figure 6-61 New Backup Policy - Select Devices (adding)

By checking what other tape libraries support LTO2, the list of libraries to select is
shortened. As mentioned earlier, we have only one virtual library so we are satisfied by
selecting tapmlb19.

Select tapmlb19 and click Add.
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20.This places tapmlIb19 into the right side, Selected devices area, as shown in Figure 6-62.
Click Next.

[ New Backup Policy - Select Devices - 53247510 =Jol&d

Selectthe devices to use. These devices are used seguentially in the arder added.

Media poal: IV‘IIItUE vl

Available devices: Selected devices:
Sras82rmul | Tapmih19
Sr3582rmu2

Srasg2rmua Rernove =-- |

= Back | Mext = ;{I Cancel

Figure 6-62 New Backup Policy - Select Devices (selected)
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21.The next window (Figure 6-63) asks us if we want to duplicate our data or not. Read the
text on the Duplicate Media window.

New Backup Policy - Duplicate Media - 53247510 =JoEed

- Doyouwantto mark the used media far [ater duplication to different media? Duglicating
# media can be useful when storing an extra copy of critical data offsite for disaster recovery
while still keeping a copy onsite far comvenience.

" Mo, do not rmark the media for duglication.

= Back Mext = %l Cancel

Figure 6-63 New Backup Policy - Duplicate Media

Again it is up to your judgement to decide how reliable you consider the TS7510 disk
hardware compared to the impact of a disk problem exactly when you may have to
recover your system.

History shows that the disk hardware and use of Redundant Array of Independent Disks
(RAID) protection significantly minimizes the impact of a disk hardware problem on your
business.

However, history also shows that the more disks you have, and the older they are, a disk
failure will eventually occur.

RAID technology can handle most failure situations. However, you must decide what the
risk is to your business, if a long outage occurs how does it affect you business.

Remember that a backup is only a copy of something. As long as the original data is
intact, there is no problem if a backup no longer exists, unless you have to go back to a
specific day and that backup is lost.

Another reason for duplicating the backups is that in the storage industry, virtual tape
libraries are generally considered short time storage. The most obvious reason to go for a
virtual backup concept is speed. The backup window will normally shrink. However, disk
storage is a limited resource.

A recommendation would be to not keep data on disk backups any longer than required
and make sure that the key data is duplicated to physical media as soon as possible.
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You can also take the same approach as recommended for the i5/0S internal virtual tape
support, which is to have virtual volumes active until they are copied to real media. Keep
the backup data as active for a couple of days more in case a restore is required. Then
return the volume for reuse. Refer to the IBM Redbook i5/0S V5R4 Virtual Tape: A Guide
to Planning and Implementation, SG24-7164 (Section 6.4.1 “Location considerations in
BRMS),” for information about how you might implement such a concept (it is achieved by
moving virtual volumes between locations and making sure not one is left uncopied).

A lot of your decision making depends on how much disk space you have available in the
TS7510 and how much backup data is consistently backed up to it.

We go for the safe way to enable the saved data and specify Yes, mark the media for
duplication. Click Next.

22.This opens the Run Maintenance window shown in Figure 6-64.
Do we have to run BRMS maintenance each time we execute this backup? No.
Select No, do not run maintenance after save. Click Next.

New Backup Policy - Run Maintenance - $g247510 | = <

Do you want to run maintenance after performing the save?

N Maintenance should be run daily. This aption allows you ta automatically perfarm routine
maintenance operations after every completion ofthis policy. Click Maintenance Options to
wieny or change the maintenance aptions. Changing these options will change the
maintenance options used for every hackup policy.

©Yes, run maintenance atter save

Maintenance COptions... J

= Back | Mewxt = [:J Cancel

Figure 6-64 New Backup Policy - Run Maintenance
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23.This opens the Add Media window shown in Figure 6-65.

New Backup Policy - Add Media - 5g247510 M=

You can add media into a media pool that ERMS uses when saving data. Once yvou have
i added your media, BRMS will draw the media it needs for the operations you are performing
N fram this paal.

i You only have to add this media once. Ifyou would like to add media now, click the Add
Media... button.

= Back ‘ Mext = I}| Cancel

Figure 6-65 New backup Policy - Add Media

While setting up a backup policy, the BRMS plug-in for the iSeries Navigator allows you to
do other things while in the middle of doing something, such as defining your backup

policy.

One example is to add media (volumes). We mention this here. However, we have
already added and initialized 10 volumes, therefore we do not have to add a new volume
while finishing up defining our new backup policy.

Click Next.

24.This opens the summary window shown in Figure 6-66. Review the summary information,
especially the settings area and the text under that area. This area reminds us to be
careful of using the Cancel button and that, after finishing the new policy creation, we
should schedule when to run it.

You can also use the Back button to make changes.
We click Finish.
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New Backup Policy - Summary - $g247510 =Joed

Click Finizsh to create a policy with the following attributes:

FPaolicy name: Xlibs

Folicy type:  Backup

Description: |Save of all libs starting with X, =
Settings:

Mame Walue

Wihere to save Media

Devices Tapmlb19

Retain full save 35

Retain changes only save 16

Mark media for duplication es

Lnmount LIDFS o

Save activity Sawve changes anly
Wihat to save Customized

Run maintenance Ma

Once the policy is created, you can schedule when you want it to run. Ifyou click Cancel, all of
walr choices up to this paintwill be lost.

= Back | Finish %] Cancel

Figure 6-66 New Backup Policy - Summary

A progress window is presented while BRMS creates our backup policy.

BRMS Busy Notification

BRMS iz busy performing the requested operation. Please wait.

Status:  Creating policy
Progress:

Figure 6-67 BRMS Busy Notification

25.0ur backup policy was successfully created (Figure 6-67). We can run it now, schedule it
now, or add some things to our backup policy.

We will add more things to our backup, but we are done so far. Click Done, as shown in
Figure 6-68.

New Backup Policy - Policy Created

The policy has heen created. You can schedule this
policy to run at a later time oryou can run it now. When
wwold yau like this policy to run'?

Schedule ‘ Eﬁg]e ‘
Figure 6-68 New Backup Policy - Policy Created
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We are back to where we started (Figure 6-69), but we do not yet see our new backup
policy.

T =Jokd

File Edit WView Help
prdl % Y * @ ) 36 minutes old

Environment: My Connections | 50247510; Backup Policies
+ @ Fixes Inventory [A] Palicy | Description
Collfacﬁon Sfa.rvices “Bkugrp Backs up all user data
Logical Partitions *Sysgrp Backs up all system data
i Netwark *System Backs up the entire system
+ Integrated Server Administration H1Qltsdamon DOMINGO1
i = e
+ i Seauity [Fa0ltsdomo1 DOMINGD2
+-@if® Users and Groups = )
Qltssvr Online backup of all Lotus servers

+ iy Databases

+-o2 File Systems

+ @ Application Development
+ @ AFP Manager

] Media
Tape Volumes
Media Pools vl I (2]

y Tasks - Sg247510 @ Jackup, Recovery and Media Services Tasks

I Add a connection E Back up the system %, Print reports
(D Install additional companents 4 % Backup tasks % Perform maintenance and deanup
b @ Archive tasks % View save history
Save all save files % Display BRMS log
% View or edit global policy properties Manage devices [v]
Creates a new backup policy. /J

Figure 6-69 New backup policy created, but not shown

26.Press F5 for refresh. Our backup policy Xlibs appears in Figure 6-70. However, we want to
tune (adjust) the policy a bit more.

e e T —— oe

File Edit view Help

= [E B G [ N 0 minutes old
Environment: My Connections | 5g247510: Backup Polides [a0)
+ @ Fixes Inventory [AJ Policy | Description
Collection Services “Blkugrp Backs up all user data
Logical Partitions [{= *Sysarp Backs up all system data
* Network *System Backs up the entire system
+] Integrated Server Administration QItsdDmDD DOMINGO 1
: E‘zz;'::’n P, ({3 qitsdomo1 DOMINCOZ
= % Databases Qltssvr Online backup of all Lotus servers
.63 File Systems x’libs Save of all libs starting with X, OMost of them contains very
+ @ Application Development
+ AFP Manager
= % Backup, Recovery and Media Services
[BL Archive Policies
& move Policies =
= Media
Tape Volumes
Media Pools halll B2 ] A [>]

1y Tasks - 59247510 [O¥Backup, v and Media Services Tasks

Add a connection E Back up the system 5 Print reports
& Install additional components 3 % Backup tasks % Perform maintenance and deanup
b & Archive tasks % View save history
Save all save files % Display BRMS log
View or edit global policy properties E' Manage devices v]
|1 -7 of 7 objects [ Y

Figure 6-70 iSeries Navigator - Backup Policy screen refresh
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6.5 Tailoring the backup example

In this section, we adjust our newly created backup policy.

As this is a backup of a series of test libraries all starting on X, there are only minor changes
to be done.

In real life, you would make more significant adjustments that can include at least:

» Securing which i5/0S users can see, change, and use the backup policy or even use the
virtual tape configuration objects.

» Plan ahead on what to do if an object to be saved has an exclusive lock on it by another
job when the save is attempted. This is generally termed the save while active situation. In
a more complex scenario, multiple objects to be saved could be locked as part of a
transaction protected with commitment control.

i5/0S save functions have parameters that address these possibilities. However, you
have to study the iSeries Information Center articles under the following major topics to
have a well-planned backup and recovery process that can handle these locking
conditions:

— Database

¢ Commitment Control
— Systems Management

e Backup and Recovery

You might have to quiesce other work while doing a save to unlock the affected object or
choose some database save while active options.

Important: i5/0S save while active provides some very powerful options for objects
that have some kind of exclusive lock state on them while the system is trying to save
that object.

If Save while active is specified as *YES on the save function, then there is a set of
related save while active parameters:

— Save active wait time

— Object locks wait time value including how to handle pending record changes
(records locked for update) and in use, or for transactions with pending changes to
reach a commit boundary, before continuing the save operation.

— A message queue that is to receive “save while active progress messages”

BRMS even provides a Monitor Save While Active (MONSWABRM) command that
reviews the save while active message queue and looks for the message indicating the
end of library synchronization. When synchronization is detected, you can issue a
command to the system. The MONSWABRM command can be used as an exit (*EXIT)
special value in a control group during backup processing.

In our simplified example, we do not address an exclusive lock by another job on an object
being saved. We merely take a default option to not save the object so locked, and go on to
the next object being save. We assume that such an object will probably be saved the next
time our backup runs. This is not recommended in a production environment, but for our test
libraries, it is fine.
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Here are the small changes that we make to our recently created backup policy.

1. Find our backup policy by selecting iSeries Navigator — Backup, Media and Recovery
Services — Backup Policies. Right-click our Xlibs policy, and select Properties, as

shown in Figure 6-71.

@ iSeries Navigator E]@
File Edit View Help
Zﬂﬂ %} X\:QD 0 minutes old
| Environment: My Connections | 50247510: Backup Policies
=Bl My Connections [AJ Policy | Description
5 se 247510 “Blugrp Backs up all user data
+-Hg Bﬂasm Cperations =Sysarp Backs up all system data
& @ Work Manégement . “System Backs up the entire system
+ ﬁ ;ozﬁguliaton and Service Da\retest ONE
+ etworl =
¥ Integrated Server Administration ledomDD T
< ﬁTII' Security QlEdDle DOMINGO2
lesvr Online backup of all Lotus servers
+-if® Users and Groups =
: % Datahases = Testl Save of all libs starting with X, OMost of them contains very
¥, File Systems 1= g=ua nf gl fibs starting with X, OMost of them contains very
+ @ Application Development Run Now
+-Bf, AFP Mariager Schedule. ..
- % Backup, Recovery and Media Services
[, Archive Policies New Based on...
Backup Palices i View History...
[ Move Palicies | Delete...
+ Media v < } Save Save Files... 1l | [)J
fi S0 [F¥eackup, Recovery.and i, |
Add a connection ﬁ Back up the system|| Properties 5 Print reports EJ'
@ Install additional components J % Backup tasks % PQ Perform maintenance and deanup
¥ [By Archive tasks View save history
save all save filles % Display BRMS log
% View or edit global policy properties E Manage devices il
PN e ™ ua (o 1l Jd
Displays the properties of the selected items,
Figure 6-71 iSeries Navigator - Backup Policy Properties
2. The backup properties are divided into three categories (Figure 6-72):
— Before: Specify additional actions before the actual backup starts.
— During: Specify additional details on what, how, and to where our data should be
backed up.
— After: Specify additional details on actions to take after our backup has finished,
regardless of whether it succeeded or not.
Click Before.
Chapter 6. i5/0S, BRMS, and TS7510 in action examples 191



192

@ Xlibs Properties - 5g247510

Changed by: *Mone

Backup activities

Description: |ith . Mostofthemn containg wery little data.
Last changed: 8r22/06 10:01:39 Al

— [ | —
Befare & Diuring After
[o]34 ‘ Cancel ‘ Help |7‘

Figure 6-72 Backup Policy Properties - Before tab

3. There are three tabs under the Before button:

— General tab

In the General window shown in Figure 6-73 on page 193, you can see the list of
actions that are possible before the backup starts and the days to specify when to run
this backup. Consider carefully the shutdown options you can select.

* In our example backup, we specify to run the backup each day Monday through
Friday. Normally, our basic testing is done during weekdays. Major testing can
happen during weekends. If so, we will make a runtime adjustment to our backup
(we enabled this back in Figure 6-57 on page 178) policy.

¢ In our simple backup example, we make sure that we do not take down anything
else that is operating, therefore we make sure that all shutdown settings are
deselected.

— Job Queues

e If there are job queues that have to be held during our backup, we specify them

here.

— Subsystems

e [f there are subsystem actions that have to performed, we specify them here.

In our example, we specified only which days our backup is to run having determined that
our backup would not disturb other current activity when we backed up.

Click OK.
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(@ Xlibs Properties - Before Save

General ] Jab Queues] Subsvstems]

I Sign off interactive users

minutes

Run semer camimand
Cammand to run:

| [ |

Ciays to run:

I+ Monday I+ Fricay

¥ Tuesday I Saturday

¥ Wednesday | Sunday

¥ Thursday

I Shut down integrated semvers
I Shut down hosted logical parditions
I Shut down TCRIP servers

I Shut down Lotus servers

a4 %l Cancel ‘ Help ‘7|

Figure 6-73 Backup job Properties - Before Save

4. We come back to the Properties panel (Figure 6-72 on page 192).
From this panel, click During.

The During tab properties provide many actions and options that can be chosen. In our
simple example, there is not much we want to select from. We show only the window for
the What tab in this book (Figure 6-74). However, in this section, we do list the functions
possible under all five tabs shown when During is selected.

These capabilities are available for any backup device, including the TS7510. They are
included here for readers who are new to these backup capabilities using BRMS.
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@ Xlibs Properties - During Save

| wihere | Media Retention | Save File Retention | Activity|

terms {0 save: -
lterms to Save ar Action | Type | Track Ohject Detail | Qimits | Cizgk Paon
R Libirary [ &1l =l Mo [Systern ar

Advanced. . | Save While Active. ..

I

L |

—

-
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SR k

|_—_OK‘—] Cancel ‘ Help ‘7|

Figure 6-74 Backup job Properties - During Save, What to save

The five main tabs and a summary of their functions are listed below.

» What: Describes what to back up, but there are also a couple of other important things.

— Advanced button: By clicking Advanced, a window opens up with some important
settings.

Save journals while saving changed objects: Specifies whether you want to save
objects whose changes are currently being entered in a journal. If you do not save
these objects and you have to recover your system, you will have to retrieve any
changes to these objects from your journal receivers. If you do save these objects,
your save will take longer to complete, but a recovery will be easier. To optimize the
availability of your system, you should back up these objects.

Access path: An access path is a description of the order in which records in a
database file are processed. A file can have multiple access paths, if different
programs have to see the records in different sequences. If you do not back up
access paths, the system rebuilds them during a restore, which can significantly
increase your recovery time on a very busy system with lots of access paths. When
you back up access paths, your save takes longer and you use more media, but
your restore is faster.

Note: You should periodically audit your number of access paths (as well as
other objects) stored within the entire i5/0S partition. You want to remove access
paths and other objects that are no longer being used for several reasons,
including avoiding saving many objects that should not be saved. Having many
objects that really should not be saved also makes any restore processing longer
than it should be.
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Save contents of save file: Indicates that you want to back up the contents of save
files and their descriptions. If you do not select this option, only the descriptions will
be saved. It is recommended that you save the contents of your save files;
however, you should be aware that these files are large and might contain duplicate
data.

Save printer output: Indicates that you want to back up printer output with saved
output queues. This provides a convenient way to back up spool files associated
with other related backup objects.

Target release for restore operations: Specify the i5/0S release on which you plan
to restore the items backed up by this policy.

Save exit program: Specify whether you want an exit program to run once the save
has been preformed on the save item.

Backup policy for missed objects: This controls how BRMS handles objects that are
missed when a backup policy runs. Objects on the system will not be backed up if
they are locked and in use by other users. This option allows you to specify a
backup policy where these objects will be listed, so that you can investigate if the
locks are normal and possibly run a backup policy at a later time.

— Save while active

If we must take a backup while users are working, we must get hold of every object
by placing a lock on it. We also specify how long a time we will wait before giving
up. This can be set for every section of our backup job. Save while active should be
thoroughly evaluated by reviewing information center articles on this object.

— Unmount user-defined file systems

Be aware that there is also this option to specify what to do with the file system
being used.

Attention: Depending on your workstation’s screen resolution or the window
size being shown, you might miss seeing this option in the window. This option is
under the Advanced... and Save while Active buttons.

Where: Describes basically what type of output device our backup is planned to use.

— Serial tape

— Parallel tape

— Save file

— IBM Tivoli® Storage Manager
— Media pool (type of media)

— Device(s) to use

Media retention: This specifies the number of days to keep our backed up data.

— Values for full and incremental saves can be set independently.
— Specify whether we allow changes at run time.

Save File Retention: This specifies, uniquely, for save files how many days to keep your
backed up save file.

— Values for full and incremental saves can be set independently.

Activity: You can specify the type of save activity that you would like to occur for every
save item in this policy.

— The setting on this page is the default setting that will be used every time the policy is
run or scheduled, unless you choose to allow overrides.
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— Allow overrides when policy is run: Enables you to override the backup activity and

retention settings in the policy every time the policy is run or scheduled. If you select
this check box, you will be asked to verify the save activity setting (full or changes-only
save) every time you run or schedule the policy. If you do not select this check box, the
policy will run using the current setting in the Properties.

Force a full save when the last one is maximum days old or older: Select this option to

force a full save after the specified number of days has passed.

Although we do not show you our actual selections, this is what we selected during our
save of libraries starting with the name “X” character:

— Save journals while saving changed objects

— Save logical access paths

— Force a full backup after 15 days so that we ensure we never lose any backup data if
full backups are not executed for some reason

5. You can select other choices. When done, click OK.

6. This brings us back to the Backup Policy Properties panel.

Click After, as shown in Figure 6-75.

(@ Xlibs Properties - $5g247510

—

-

Last changed: 8r24/06 3:54:00 P

Changed by *Mone

Backup activities

Diescription: |ith . Most of them cantains very little dal

| |
— | — | [ — |
Befare DCiring After %|

4

-

1 [

Figure 6-75 Backup Policy Properties - After tab

The After activities are divided into four tabs of settings:

» General

— Run server command: Indicates that you want to run an i5/0S command after the save

fully completes.

— Media action when save ends: Specifies where you want the last volume used in the
save to be positioned when the save ends.

¢ Rewind
e Leave
¢ Unload

— Save media information: Specifies whether to automatically save the media
information needed for recovery each time a save is performed using this policy.

Choices are:

* Libraries: Media information is saved at the library level. With library level media
information, you will only have the information you need to recover objects to the
library level, not the object level, should you need to recover your system.

* Objects: Media information is saved at the object level. With object level media
information, you will have the information you need to recover objects to the object
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level if you chose to save object level detail for the objects in the policy. For physical
files, object level detail includes the detail for members. To see whether you chose
to track object level detail for the objects in the policy, go to the What page of the
During properties for the policy.

* None: No media information is saved.
— Start integrated servers
— Start hosted logical partitions
— Start TCP/IP servers
— Start Lotus servers

— Run maintenance: Enables you to specify whether you want to run maintenance at the
end of the backup. All BRMS operations should be stopped prior to running
maintenance. When you run maintenance, you automatically perform cleanup on your
system, update backup information, and run reports. You should run maintenance
daily.

— Maintenance options: Control what maintenance activities occur when you run
maintenance as part of a backup policy.

Power down

— How to end: Specifies whether you want the system to power down in a controlled
fashion or immediately. If you power down the system in a controlled fashion, all active
jobs end normally, and the programs running in those jobs are allowed to perform end
of job processing, or cleanup. If you power down the system immediately, all jobs are
ended immediately and no end of job processing is performed.

— Delay time: If you choose to power down the system in a controlled manner, you can
specify the length of time, in minutes, that you want the system to perform this
shutdown. At the end of this period of time, all jobs still running will be ended
immediately. You can also select No limit, which means that the system will not power
down until all active jobs have ended. If you specify No limit and a batch job loops, the
system will not power down. The maximum number of minutes that you can specify is
1666.

— If you want the system to restart after it powers down, your choices are:

* Restart source: Specifies whether you want the system to restart from the A-side or
the B-side. The A-side contains the Licensed Internal Code and any code fixes that
have been permanently applied to it. The B-side contains the Licensed Internal
Code and any code fixes that have been temporarily or permanently applied to it.
You can also select Use default on display, which means that the system is started
from the side that is currently shown on the operator's display.

* Restart type: Specifies what will be restarted after the system is powered down.
You can restart the server, which means that the operating system will restart and
the hardware will only restart if you apply a program temporary fix (PTF) that
requires the hardware to restart. This is the fastest option. If you select i5/0S and
hardware, both the hardware and i5/0S will restart. You can also use the current
system setting, which you can see by clicking Advanced from the Restart tab in the
System Properties.

— If you are using a single partition system, you might have to manually start some
TCP/IP servers and more when restarting. When running in a partitioned environment,
you might have to manually start the partitions when the entire system configuration
has been powered down and is just now powered on. This depends on whether you
are using a Hardware Management Console (HMC) managed system or an i5/0S
primary partition managed partitions. With the HMC partition definition interface, you
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can specify which partitions (profiles) can be automatically started when the system
has just been powered up.

Remember that in the Before panel you had options to shut down several servers
before doing the save.

» Job queues
— Job queues to release
» Subsystems
— Subsystems to start
7. Click OK to keep the options that you selected. Otherwise, click Cancel.

8. We are back at the Xlibs Properties panel (see Figure 6-75 on page 196). We are done
with all changes are made.

Click OK. There is nothing more to do, therefore we are done modifying our policy. We are
ready to run it.

Note: Navigating through the Before, During, and After properties can be done in any
order.

6.6 Running the backup we created

We show running the backup using the iSeries Navigator interface and again, using the i5/0S
command interface.

6.6.1 Using iSeries Navigator to run our example backup

We run our backup directly from the iSeries Navigator as a one-time job. In real life, we would
typically run a backup on a regular basis. You can schedule the running of the backups, but
we do not show that in this book as we cannot show everything that BRMS can do in this
IBM Redbook.

1. Sign on to the your i5/OS partition with iSeries Navigator. Expand Backup, Media and
Recovery Services — select our Backup policy — select Run now, as shown in
Figure 6-76.

Note the other options in the options menu, including schedule, view the backup history,
and view the report. Later in this chapter, we do show some examples of history and a
report.
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& iSeries Navigator

=%

File Edit View Help

IV XE2ES

1 minutes old

Environment: My Connections

| S0247510: Backup Policies

= ﬁ My Connections

I Description

= || sg247510
+-85 Basic Operations

E8 work Management

ﬁ Configuration and Service
Metwork

Integrated Server Administration

B Security

@™ Users and Groups

ﬁ Databases

Backs up all user data

Backs up all system data

Backs up the entire system

MOMNE

DOMIMOO1

DOMIMOO2

Online backup of all Lotus servers

Save of all libs starting with X, OMost of them contains very

@2 File Systems

@ Application Development

AFP Manager

= % Backup, Recovery and Media Services
[y, Archive Policies
Backup Policies
[R3 Move Policies

+ Media

e O Y A By

1y Tasks - 5g
Il Add a connection
CD Install additional components

4 ¥
E Back up the system
v [ Backup tasks
b @ Archive tasks

Save all save files

Runs the palicy now.

View or edit global policy properties

[ mmeem mEelEL - —eose—ith X, Most of them contains very |
Run Mow % ‘

Schedule...

Mew Based on...
View History...
Delete... ‘
Save Save Files...
Wiew Report...

|_ Properties
U, Perform maintenance and deanup
%_ View save history
%’ Dizplay BRMS log

=l Manage devices

X Tneae cEvees (el

Figure 6-76 iSeries Navigator - Run backup job now

2. Run Now opens the window shown in Figure 6-77, which lets us make overrides to our
defined backup. We run with the defined policy settings. Click OK.

@ Run Backup Policy Xlibs - Backup Overrides

— Bave activity for all save items in palicy

................................ Changes Only

" Override policysetting:l 'I

~ Retention for save information
& LUse policy settings
" Cwerride policy settings:

- =

{*

I Ignore backup policy amits. This does not affect omitted iterms in backup lists.

Help |'?|

[o]24 |: | Cancel

Figure 6-77 Run Backup Policy - Backup Overrides
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3. The next window (Figure 6-78) asks us if we want to save the job log of our backup job.
When running a backup for the first time, we always recommend this so that we can have
the most complete information about the results of the backup. Select Save task output
when the BRMS task completes successfully. Click OK.

@ Save Output (joblog) for BRMS Task - Sg247510

The task output johlog) is saved when a task fails. For some tasks, you may want {o ]
alzo save the output even when the task completes successfully.

¥ Save task output when the BRME task completes successiully ’
Mote, the value above will bhe persisted and used for future BRMS task operations.
I Do not show this dialog again.

oK Cancel |
d J

Figure 6-78 Save output (joblog) for BRMS task

4. The next window (Figure 6-79) simply tells us that the backup job has started. Click OK.

(@ iSeries Navigator X

Task 'RBun ®libs'backup policy' has been started. Look in Task Activity under
Management Central to views status and woark with this tagh

¥ Show this message again

Figure 6-79 iSeries Navigator - Backup policy started

We are returned to the base iSeries Navigator window shown in the background of
Figure 6-76 on page 199.

6.6.2 Using i5/0S commands to run our example backup

We have created and tailored our backup using the iSeries Navigator, but we can also run the
same backup using i5/0S commands.

We use the Start Backup using BRMS (STRBKUBRM). This command has a lot of
parameters, which are used to influence the way the backup is taken and what should be
done after it has executed. We take the command defaults that use the defined backup policy
settings.

All we have to specify is the name of our backup policy. In the i5/0S command interface, our
backup is referred to as a control group.

Enter STRBKUBRM CTLGRP(XLIBS). Press the Enter key.
Because we did not change any other parameter, this submits the backup at a batch job.

The full command text actually used by i5/0S looks like this, which includes parameter
defaults:

STRBKUBRM CTLGRP(XLIBS) SCDTIME(*IMMED) SBMJOB(*YES) STRSEQ(*FIRST *FIRST)
APPEND (*CTLGRPATR) ACTIVITY(*CTLGRPATR) RETENTION(*CTLGRPATR 0035) OMITS(*PROCESS)
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Example 6-2 shows an excerpt of the messages logged during the backup.

Example 6-2 Messages while executing the example backup

Begin processing for control group XLIBS type *BKU.

Devices TAPMLB19 will be used for control group XLIBS type *BKU.
Interactive users are allowed to stay active.

Starting save of Tibrary X* to devices TAPMLB19.

Member QA1ASLIB added to output file QAIASLIB in library QTEMP.
Cartridge VTLOOO volume VTLOOO mounted on device TAPMLB19.

1 blocks processed for sequence 2, volume VTL0O0O, on device TAPMLB19.
1 objects saved from library X240.

1 blocks processed for sequence 3, volume VTL0O0O, on device TAPMLB19.
1 objects saved from library X241.

........... (more)..... messages....

6.6.3 Determining the backup was successful

Because we just showed the command interface, we show viewing the BRMS lob using the
command interface.

Using DSPLOGBRM command to view the BRMS log

The most common way to determine if our backups were successful is through the BRMS log.
This is the Display BRMS Log (DSPLOGBRM) command, which if entered without specifying
additional parameters, shows you what took place since the previous midnight.

The BRMS log can be lengthy, therefore our advice is to shorten your view of it by looking for
specific messages. The following are our examples of doing this with the DSPLOGBRM
command:

» DSPLOGBRM TYPE(*BKU) SEV(40): Show all messages with severity 40 or higher.

» DSPLOGBRM TYPE(*BKU) MSGID(CPF3771): There are one or more of these
messages of the format “n” objects saved from &3. “n” not saved.

» DSPLOGBRM TYPE(*BKU) MSGID(CPF3761): Identify if any object was locked by
another job during the backup.

» DSPLOGBRM TYPE(*BKU) MSGID(BRM15A7): Identify if the backup had errors.

» DSPLOGBRM TYPE(*BKU) MSGID(CPF3774): This is a summary message indicating “n”
objects saved from &3. “n” not saved. “n” not included.

» DSPLOGBRM TYPE(*BKU) MSGID(CPF3778): This is a summary message indicating
“Not all objects saved from all libraries.”

» DSPLOGBRM TYPE(*BKU) MSGID(CPF3741): There can be one or more messages
indicating “Object abc,123 in xyz not saved.”

Alternatively, you can look within a specific time interval, perhaps in conjunction with a

message severity level:

DSPLOGBRM PERIOD((030000 *CURRENT) (060000 *CURRENT)) SEV(30)

Using iSeries Navigator to view the BRMS log
You can use the iSeries Navigator to look at the entire log.
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Using the iSeries Navigator interface, make sure that your iSeries Navigator session is
connected to the Management Central system (partition) is the same system (partition) on
which you ran your backups.

1. As shown in Figure 6-80, expand Management Central — Task Activity — Backup,
Recovery and Media Services.

This displays the status of all the BRMS jobs in the right pane.

o

(J iSeries Navigator
File Edit WView Help

5" D Last changed: 8/29,/2006 12:36 PM

| Central System: Sg247510 | Task Activity: Backup, Recovery and Media Services

- @ Management Central (50247510) Al | Task | Status System and Group Aj
- Tl Task Activity _ | |IRun ¥ibs' backup palicy (3) Failed 5q247510 i
=|
& Commands | ) Run ibs' backup palicy (2) Failed 50247510 '
g Packages and Products [&run ibs' backup policy Failed 59247510
3 IF'T'VE”W [ Run Test1' backup policy Failed Sq247510
s ) ) Print Reports Completed Z1014p7
B5 Collection Services
@&,‘j Users and Groups Run Lppniomed' backup policy (Z) Failed Rchascow |
[ ey Run Lppnomed’ backup palicy Failed Kitkat [V}
% Backup, Recoveryrand Media Services 1 ]
B | nniczl Darkfinne M [VJI pd E £

¥y Tasks - 50247510 {:Banagement Central tasks
il Add a connection B} Change the central system éDiscover systems in your netwark
]

(@) Instal additional companents @ Configure Management Central W Wark with manitors
b Create new definitions ’:!:’ Create a system group
j Add an endpaint system

Displays contents of this item in & new window,

Figure 6-80 iSeries Navigator - Expand Backup, Recovery and Media Services

2. Right-click a job in the list. In our example, it will normally be the job at the top of the
display area. However, in our screen capture, we selected the third task result item.

Select BRMS log, as shown in Figure 6-81.

@) iSeries Navigator

/oy

Fle Edit View Help

HOF X& IF

Last changed: 8/29/2006 12:36 PM

| Central System: 53247510

| Task Activity: Backup, Recovery and Media Services

- {@ Management Central (Sg247510) A | Task | status | System and Group A}
= T Task Activity _ | |run xibs' backup policy (3) Failed 54247510 !
& Commands | | Run ¥ibs' backup policy (2) Failed 55247510 |
% Packages and Products @Rm Yiibs' badkup policy £sid sqarsio J;
L Iﬁ.*lentor"' Run Test1' backup policy Faiure Message 50247510
E:I.Ie:cﬁon Services Print — BBMS Fog % i
= ) Run 'Lppnomed' backup policy View History... Rchascow
{if Users and Groups . ) ) [v‘.
% Backup, Recovery and Media Services 1 |E Run 'Lppnomed' backup policy.  Status Kitiat e
B 1 nnirsl Dartitinne [VJI < E L I >JI
fl [ Bvanagement Central tasks Restart on Failed System ﬁ_
\ Add a connection B Change the central system network
(@ Install additional components (B Configure Management Central e
4 Create new definitions Delets. .,
j Add an endpaint system
Properties

Displays the BRMS log.

Figure 6-81 iSeries Navigator - BRMS log based on a specific job
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3. This option initially opens an Include window (Figure 6-82). In this window, you can select

what entry types, message IDs, dates, and times to subset your view of the log. Some

values may be already filled in.

Enter the appropriate values. Click OK.

@ BRMS Log - Include
Entry types: All v
Minimum severity (0-99): Iﬁ
Message 10 Il hd

Dates:

Al dates

+ Specific dates

From: | August 23, 2006
To: | August 23, 2006
Tirmes:
f+ Alltimes

" Specific times

IEEEEE=

IEEEEE=
Fragrarm: Il hd
User: W
Job narme: Il -
Job number: Il -

I Abways showe this first

[o]34 g Cancel ‘ Heln |7‘

Figure 6-82 BRMS log - Include
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4. The resulting log screen will look something like the one shown in Figure 6-83.

Click any row to see detailed information about the specific message.

BRMS Log - Sg247510 =JoEd
File Edit Wiew Help

1 minutes old

| Date Sent: 8/23/06 -8/23/06 User: Djohansson

Message ID | Severity | Entry Type | Message | Date Sent | Time Sent | User | Job Name | Jc['\}
Cpc3701 20 Backup 1 objects saved from library X262, 8/23/06 5:55:40PM  Djchansson  Qpadev0... 0@
Cpc3701 20 Backup 1 objects saved from library X263, 8/23/06 5:55:43 PM  Djchansson  QpadevO... o:=
Cpc3701 20 Backup 1 objects saved from library X264. 8/23/06 5:55:43 PM  Djohansson Qpadev0... 0@
Cpc3701 20 Backup 1 objects saved from library X265. 8/23/06 5:55:43 PM  Djohansson Qpadev0... 0:
Cpc3701 20 Backup 1 objects saved from library X266, 8/23/06 5:55:53PM  Djohansson  Qpadevd... 0@
Cpc3701 20 Backup 1 objects saved from library ¥267. 8/23/06 5:55:53PM  Djohansson QpadevD... 0@
Cpc 3701 20 Backup 1 objects saved from library ¥268. 8/23/06 5:55:58 PM  Djohansson QpadevD... 0@
Ecpe3ron 20 Backup 1 objects saved from library ¥269. 8/23f06 5:55:58 PM  DOjohansson  QpadevD... 0@
Cpc3701 20 Backup 1 objects saved from library ¥270. 8/23/06 5:56:10 PM  Djohansson  Qpadevd... 0@
Cpc3701 20 Backup 1 objects saved from library ¥271. 3/23f06 5:56:10 PM  Djohansson Qpadevd... 0
Cpc3701 20 Backup 1 objects saved from library ¥272. 3/23f06 5:56:10 PM  Djohansson  Qpadevd... 0@
Cpc3701 20 Backup 1 objects saved from library ¥273. 3/23f06 5:56:10 PM  Djohansson  Qpadevd... 02
Cpc3701 20 Backup 1 objects saved from library ¥274. 8/23f06 5:56:10PM  Djohansson  Qpadevd... 02
Cpc3701 20 Backup 1 objects saved from library ¥275. 8/23f06 5:56:18 PM  Djohansson  Qpadevd... 02
Cpc3701 20 Backup 1 objects saved from library X276, 8/23/08 5:56:18 PM  Djohansson  QpadevD... 02
Cpc3701 20 Backup 1 objects saved from library X277, 2/23/06 5:;56:21PM  Djohansson  QpadevD... 02
Cpc3701 20 Backup 1 objects saved from library X275, 2/23/08 5;56:26 PM  Djohansson  Qpadevd... 0@
Cpc3701 20 Backup 1 objects saved from library X279, 2/23/06 5;56:26 PM  Djohansson  Qpadevd... 0@
Cpc3701 20 Backup 1 objects saved from library X230, 8/23/06 5:56:26 PM  Djohansson  Qpadevd... 0@
Cpe3701 0 Backup 1 objects saved from library X231, 8/23/06 5:56:28PM Djohansson Qpadevd... 0w
<] ! | (2]

41 - 60 of 633 objects

Figure 6-83 BRMS log

This concludes our discussion of the BRMS log.

Media information

The Work with Media using BRMS (WRKMEDBRM) command shows you all backups that
have been taken, how many objects were saved, and more importantly, how many objects

were not saved.

1. From a 5250 workstation, enter the WRKMEDBRM command. Press the Enter key.

2. Press F11 in the first screen shown.

Normally, a portion of that screen will look something like Figure 6-84.

Saved Save Save Item ---- Objects ---- Control Obj

Item Date Time Type Saved Not Saved Group Dt1

PRIMBASE 9/04/06 17:34:02 *LIB 110 0 PRLIBS *YES
PRIMPROF 9/04/06 17:34:06 *LIB 107 0 PRLIBS *YES
PROFILE 9/04/06 17:34:06 *LIB 77 0 PRLIBS *YES
Figure 6-84 WRKMEDIBRM - Objects saved
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If you see the “Not saved” column has a value other than 0, there was some kind of problem
(see Figure 6-85).

Saved Save Save Item ---- Objects ---- Control 0bj
Item Date Time Type Saved Not Saved Group Dt1
PRIMBASE 9/08/06 17:42:39 *LIB 110 0 PRLIBS *YES
PRIMPROF 9/08/06 17:42:41 *LIB 104 3 PRLIBS *YES
PROFILE 9/08/06 17:42:42 *LIB 77 0 PRLIBS *YES

Figure 6-85 WRKMEDIBRM - Objects not saved

From WRKMEDIBRM, you can get a good indication of why an object was not saved. Take
option 9=Work with saved objects. The column to the far right contains a message ID that
identifies the specific error that the backup job encountered. In Figure 6-86, we show
CPF3763, which says we are trying to save a damaged object.

A damaged object rarely occurs, but it can happen. This means the object has some
information missing or in a format that makes the object unusable. You will have to
investigate the damaged object using i5/0S functions outside the scope of this IBM Redbook.

Save Save Message
Object Library Type Date Time VoTlume ID
VLTO11RR PRIMPROF *FILE 9/08/06 17:42:41 BTGOO8 CPF3763

Figure 6-86 WRKMEDIBRM - Object not saved because of error message

An indication of even more problems will be if the “Saved objects” column has 0 and the “Not
saved” column has 999999, as shown in Figure 6-87. This means the backup never saved a
single object or it could have saved some objects, but some significant problem was
encountered with the tape device, which prohibited the software from writing the appropriate
double tape marks. The double tape marks normally enable the next save to tape function to
know where to start writing data.

Now you have a problem trying to use that volume again. You cannot add more data to (after
the last good file) to it. You can only write to tape sequence numbers less than the file
sequence number of the last file on the volume. That is, there is no ending mark to start from,
therefore effectively you have to overwrite the last file on the volume.

On a real tape volume, this means that volume is not a good candidate for using for the next
save operation and specifying a save with append. In a real tape case, you might see the
message CPF4290: Labels not found while processing file.

We experienced a very rare condition with an error on our virtual tape system. In this case,
the condition would typically indicate that some serious tape software or disk device failure
had occurred.

Saved Save Save Item ---- Objects ---- Control 0bj
Item Date Time Type Saved Not Saved Group Dt1
WMS54M18 9/05/06 16:55:44 SAVLIB 0 999999 WMLIBS *NO

Figure 6-87 WRKMEDIBRM - After PF11
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Saved Save Save Save Parallel Volume File Expire
Item Date Time Type Devices Serial Sequence Date
WMS54M18 9/05/06 16:55:44 *FILE BTG008 1366  9/21/06

Figure 6-88 WRKMEDIBRM - Before PF11

The BRMS log shows this:

» 9/05/06 16:55:44 CPF4108 Media error on volume BTGO008 device TAPMLBO1.
» 9/05/06 16:55:44 CPF3751 Some libraries not saved.
» 9/05/06 16:55:45 BRM1820 control group WMLIBS type *BKU ended abnormally.

Before deciding to try using the volume again, you should check its media statistics. Maybe it
is time to scrap that volume.

In our example, using a virtual tape device, we got media errors, the next time we tried to use
that volume. The i5/0S problem log indicated interface check.

If the problem continues when using a virtual tape, contact IBM for possible service on the
TS7510.

6.6.4 Media statistics
Making a health check of your media is done by printing the Media Statistics Report.

Your media supplier can inform you what values are acceptable or not. This is also possible
to specify so that BRMS can avoid putting more data on such volumes. Type the following
followed by the Enter key:

1. GO BRMS. Take the following options in the sequence of screens.
1. Media management

6. Media activity

5. Print media statistics

Enter *THRESHOLDS.

Report QP1AVU created with “n” entries.

6. WRKJOB

7. 4. Work with spooled files

8. 5 in front of file QP1AVU.

ok~ 0N

Media Threshold Information

Volume Reuse Date Expiration Read Write
Serial Date Added Date Location Uses Errors Errors
BTGOO8 4/03/06 9/02/04 9/21/06  TAPMLBO1 213 412 16

Figure 6-89 Media threshold information

Media Threshold Specifications
To view or change Media Threshold Specification, perform the following steps:

1. GO BRMS. Take the following options in the sequence of screens.
2. 1. Media management
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3. 1. Work with media classes

4. 2=Change

5. Scroll to Next page.

6. Enter the values that your tape media or device supplier recommends.
Figure 6-90 shows the values we used in our example.

Change Media Class
Media class . . . . . . . . . . . : 3570

Type choices, press Enter.

Media Tife . . . . . . . . . . .. Number of days, *NOMAX
Usage threshold . . . . . . . . .. Times used, *NOMAX
Read error threshold . . . . . .. Number (KB), *NOMAX
Write error threshold . . . . . . . Number (KB), *NOMAX
Uses before cleaning . . . . . . . Number, *NOMAX
Media manufacturer . . . . . . ..

Manufacturer part number . . . . .

Compatible part number . . . . . .

Media supplier . . . . . . . . ..

Supplier representative . . . . . .

Supplier telephone number . . . . .

Reorder point . . . . . . . . . .. Number, *NONE

Figure 6-90 Change Media Class - Media threshold values

BRMS will from now on take actions based on the media threshold values entered. This to
prevent pulling up media for write that is outside what the media supplier recommends.

Important: Never reuse tape volume IDs as this will result in incorrect statistics being
shown.

With a few exceptions, all that can be done to run and manage your backup using i5/0S
commands can also be achieved using the iSeries Navigator interface and vice versa. You
select the working environment interface you feel most comfortable with and you can mix the
use of either interface. You have to make sure that you understand some of the slightly
different terms used in the two interfaces. Refer to Backup Recovery and Media Services for
iSeries: Version 5, SC41-5345.
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The last log we discuss is the BRMS history log.

1. As we did before for viewing the BRMS log, right-click your job and now select View
history, as shown in Figure 6-91.

(Z) iSeries Navigator g@

File Edit View Help

- 4 W-Rvanagement Central tasks
Add a connection @ Change the central system Bl Discover systems in your network
@ Install additional components @ Configure Management Central @ Woark with monitors
b Create new definitions i!:’ Create a system group
_! Add an endpoint system

-

Displays saved items contained in the save history,

B p X e D 10 minutes old
| Central System: 59247510 | Task Activity: Backup, Recovery and Media Services
- @ Management Central (Sg247510) | | Task | Status | System and Groups

= Task Actvity | L5 Run ibs' backup policy Failed Failure Message o
&l Commands i Run ‘Test1' backup policy Failed BRMS Log
g IPackag;es and Products | [Eerint reports Completed View Histary...
@ FI,WEH i E! Run "Lppnomed' backup policy (2) Failed %
ia CI;I.IEescﬁon S | Run "Lppnomed' backup palicy Failed Status
[a::w Users and Groups i Run "Fish' backup policy {3) Failed

| 1 P - ; )

(@, Backup, Recovery and Media Services | Run IF'Sh backup policy _(2) Fafled Restart on Failed System
Logical Partitions Run Lpptest' backup palicy Faled Start Based On...
System Values Run 'Fish' backup policy Failed

+ @ Scheduled Tasks Delete...

+ Definitions Properties

+ Maonitors

¥ _! Endpaint Systems

+- B} System Groups

+ ﬂ Extreme Support

+ Systems with Partitions | < | {};

Figure 6-91 iSeries Navigator - View History based on a specific backup job
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2. As with the BRMS log, we can “include” how much of the history entries we want to see.

When the selections are done, click OK, as shown in Figure 6-92.

[, Save History - Include - 5g247510 =JoEd
Palicy: I estl 'I Browse. .. |
Media poal; Il < Browse.., |
Save dates: All &
= | ~
Volume: Il -
Completion status: [l =l
Disk poal number: Wl hd
Disk pool narme: Il hd Browse. .. |
Expiration dates: All -
= | =
Type of save: IAII ;l
System; Local systarn =l Browse. |
~ Saved items —|
Type: Al ]
Mame: Al -
Ok % I CanceIJ Help |‘?|

Figure 6-92 Save History - Include
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An example of how a history log might look like is shown in Figure 6-93.

Note: For those who operate BRMS from the i5/0S commands environment, this
corresponds to the Work with Media Information (WRKMEDIBRM) command.

[ Save History - 5g247510 =JIoEd
File Edit View Help
D‘ 0 minutes old

| Policy: Test1

Saved Item | Type | Date | Time | Save Type | Volume Expiration ... | Objects Saved | Objects N[Aj
DX %CI Library 8/23/06 10:38:28 AM Full 0oojo1 8/28/06 1 a 1
E@x2# Library a/23/06 10:38:32 AM Full 000j01 3/28/08 1 0

DXZ‘}Z Library 8/23/06 10:38:35 AM Full 0oojo1 8/28/06 1 a

[EAx243 Library a/23/06 10:38:37 AM Full 000j01 8/23/08 1 0

DXZ‘H Library 8/23/06 10:38:39 AM Full 00ojo1 8/28/06 1 1]

[E@x245 Library a/23/06 10:38:42 AM Full 000j01 3/28/08 1 0

DX 245 Library 8/23/06 10:38:44 AM Full 0oojo1 8/28/06 1 a

EQxza7 Library a/23/06 10:33:46 AM Full 000j01 8/23/08 1 0

DX 248 Library 8/23/06 10:38:48 AM Full 00ojo1 8/28/06 1 a

[E3x249 Library a/23/06 10:38:51 AM Full 000j01 3/28/08 1 0

DXZSD Library 8/23f06 10:38:53 AM Full 00ojo1 3/28/06 1 a

[E3x2s1 Library 8/23/05 10:33:55 AM Full 000j01 3/28/08 1 0

DXZSZ Library 8/23/06 10:38:57 AM Full 0oojo 1 8/23/06 1 a

[Ax2s3 Library a/23/06 10:33:53 AM Full 000j01 3/28/08 1 0

DXZS‘} Library 8/23/06 10:39:02 AM Full 0oojo1 8/28/06 1 a

[[x2s5 Library a/23/06 10:39:04 AM Full 000j01 8/28/08 1 0

DXZSS Library 8/23/06 10:39:06 AM Full 0oojo1 8/23/06 1 a

[Exzs7 Library 8/23/06 10:39:08 AM Full 000j01 3/28/08 1 0

DX 258 Library 8/23/06 10:39:11 AM Full 00§01 8/23/06 1 a

[[x2se Library 8/23/06 10:39:13 AM Full 000j01 a/28/06 1 o [s]
3 I | (2]

1- 20 of 1342 objects

Figure 6-93 Save History

Again, you can click any message for detail information.

6.7 Using iSeries Navigator to restore an example library
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As you see from Figure 6-93, we had completed a number of successful backup jobs,
therefore let us go and restore something from one of them.

Normally, you might hesitate a bit to restore data when running full production, but our simple
example backup dealt with test libraries, therefore we restore them without taking down any
currently active users or worry about any other possible considerations that you might have in
your production environment.
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6.7.1 Finding what we have backed up

When selecting Backup, Recovery and Media Services using the iSeries Navigator, the lower
portion of the window changes to include specific BRMS tasks. One of them is Restore
iSeries data.

1. Using the expanded tasks pane, as shown in Figure 6-94, and click Restore iSeries data.

@ iSeries Navigator E]@

File Edit View Help

6" D 1 minutes old
| Environment: My Connections | 5g247510: Backup, Recovery and Media Services
+ G Netwark [A] Name Description
+ l:i Integrated Server Administration [B, archive Policies Create, run, display and maintain archive policies
+-@h Security [f3Backup Polices Create, run, display and maintain backup policies
+/- i Users and Groups @:Move Polides Display move policy information
o ? Dlatabases | Media Display and add media and manage saved items on media
+]-wg, File Systems |
¥ @ Application Development !
+ AFP Manager |
- G, Backip, Recovery and Media Services! E |
[l Archive Policies Tl
Backup Polidies i
[ Move Polices |
+ Media !
+- | z1014p7 vl |< | B
ﬁ [E¥6ackup, Recovery and Media Services Tasks
il Adda connection ﬂ Back up the system 54 Print reports
(D) Instal additional components b % Backup tasks % Perform maintenance and deanup
[ @ Archive tasks % View save history
4= Save all save files Eé Display BRMS log
% View or edit global policy properties =h Manage devices
Add media for saves g Manage disk poals
ﬁm View volumes report .2 ' Movement tasks
& Restore iSeries data wh ] ? Help for related tasks
1-4of 4objects

Figure 6-94 [Series Navigator - Restore iSeries data

2. Ahelp panel is presented first, informing you of the options available for a restore task, as
shown in Figure 6-95.

Click OK.

[ Restore - Sg247510 M=%

On the following panel, you can specify the criteria to help locate the specific iterm you
wwant to restore. Once yau locate the item from the Save Histons window, right-click on the
itern and click Restore.

Cancel ‘ Help |'?‘

Figure 6-95 Restore - Help information
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3. The history include window shown in Figure 6-96 opens. The window contents can be
processed similar to the way we checked to see if our backup was successful or not. In our
example, we are only interested in bringing back some of the X-libs, therefore we select
that policy.

Enter X1ibs into the Policy field. Note that you can click several of the Browse buttons to
help you select what you want to restore.

When finished with your Include selections, click OK.

[ Save History - Include - 53247510 =Joed
Palicy: Kibs =
Media poal; Il < Browse..,
Save dates: All &
| = | I~
Volume: Il -
Completion status: [All =l
Disk poal number: Wl hd
Disk pool narme: Il ¥ Browse. ..
Expiration dates: All hd
| I~ | —
Type of save: All -
Systerm: Local systermn | Browse.
Saved items
Type: Al =l
Marre: I—Ll
Ok Cancel | Help “?|

Figure 6-96 Save History - Include
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4. Figure 6-97 shows the next window, which lists all the objects saved and the save result.

Right-click the objects that you want to restore. In our simple example, we select X240.

Select Restore.

[, Save History - Sq247510

M= X]

File Edit View Help

&4 XEF

1 minutes old

Policy: Xlibs  System: Appn.x0538p1

Saved Item | Type I Date | Time I Save Type | Volume I Expiration ... | Objects Saved | Objects N[’\]
[Ax053128001 Library 8/30/06 10:00:02 AM Full 000§0h 9/15/06 136 0 s
[dx053129r01 Library 8/30/08 10:00:43 AM Full 000j0h 9/15/05 138 0
[[x053135101 Library 8/30/06 10:01: 29 AM Ful 000j0h 9/15/08 137 0
[[I%05313502 Library 8/30/08 10:02:08 AM Full 000joh 9/15/08 137 0
@ Qusrbrm Library 8/30/08 10:02:50 AM Media Information  000j0h 9/15/08 15 0
x40 8/30/06  1:28:05PM Ful 000j0h 9/15/08 i 0
Eaxa41 _ Open 8/30/08 1:28:07 PM Full 000joh 9/15/06 1 0
%242 Restore,., % 8/30/06 1:28:08 PM Ful 000j0h 9/15/08 1 0
[Ex243 Media 8/30/08 1:28:08 PM Full 000joh 9/15/08 1 0
(%244 Media Set 8/30/06 1:28:09 PM Full 000joh 9/15/08 1 0
%245 Expire... 8/30/06 1:28:10 FM Full 000j0h 9/15/08 1 0
%248 Delete... 8/30/08 1:28:11PM Full 000j0h 3/15/06 1 0
Ex247 Details 8/30/06 1:28:12FM Ful 000§0h 9/15/08 1 0
[dx248 Library 8/30/08 1:28:13PM Full 000joh 3/15/08 1 0
(%249 Library 8/30/06 1:28:14PM Full 000joh 9/15/08 1 0
%250 Library 8/30/06 1:28:14FM Ful 000§0h 9/15/05 1 0
Eax2s1 Library 8/30/08 1:28:15 PM Full 000j0h 9/15/08 1 0
%252 Library 8/30/06 1:28:16 PM Ful 000§0h 9/15/08 1 0
[[Ox2s3 Library 8/30/08 1:28:17 PM Full 000joh 9/15/08 1 0
[was4 Library B/30f05  L1:28:18PM Ful Do0joh 9/15/08 | 0 [w]
o w | 2]

rRestores the selected item. 4
Figure 6-97 Save History
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There is also another way of getting to the Save history panel. Expand Backup,
Recovery and Media Services — click Backup Policies — right-click your backup

policy — select View History and the same Save History - Include window is shown with

one exception. Your backup policy is pre-filled.

@ iSeries Navigator

=%

File Edit WView Help

DT mhxgaed o

7 minutes old

Environment: My Connections

| 59247510: Backup Policies

5l 59247510

I Description IA]

+- 5 Basic Operations
+-Ef Work Management
g Configuration and Service
Metwark
7| Integrated Server Administration
+-3E Security
+-@® Users and Groups
+-ligy Databases
+.02 File Systems
+ @ Application Development
+ AFF Manager
- % Backup, Recovery and Media Services
[y Archive Policies

+
+
+

Backs up all system data

Backs up the entire system
Save Hornet from IFS

Save *IBM

Save Hornet from IFS

*TONE

Save all libraries starting on M3
Save library NUMX 12GB

Save all libraries starting on ox
Save all libraries starting on PR
Save all libraries starting on SR
Save all libraries starting on WM

Backup Folicies

[ Movepolices |

+ Media v

Ny Tasks - 59247510
il Add a connection

n Back up the system

Save all libraries starting on X

(&) Install additional components

» [ Backup tasks

L4 @ Archive tasks
Save all save files
E‘Q View or edit global policy proper
E& Add media for saves
f&lL

R L s . men S

Displays the saved items from this policy in the save history.

Run Mow
Schedule. ..
Mew Based on... ’
ports
View Histary... % maintenance and deanup
Delete... e history
Save Save Files... BRMS log
View Report... devices
Properties _dlsfp.mls VJ

Figure 6-98 iSeries Navigator - View History based on Backup Policy
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5. After you are done selecting what objects to restore, you get the Restore Wizard Welcome
window shown in Figure 6-99.

Click Next.

&, Restore - Welcome - 5q247510 E]@

% Wielcome to the Restare \Wizard. This wizard takes wou through the steps needed to restare any saved

iSeries data. To use the restare options in this wizard, you must have the required authority to system
ohjects. Click Help for maore infarmation anwhat authority is needed.

Help

Click Cancel at any time to cancel the wizard.

Figure 6-99 Restore - Welcome
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6. When you have selected an i5/0S library, the next window Restore Entire Save
(Figure 6-100) asks if you want to restore the whole library with its content or only some
objects within the library. In our simple example, we had no objects in our X libraries,
therefore there is nothing to select to restore, except the library itself.

The default is to restore the whole library, therefore we click Next.

&, Restore - Restore Entire Save - 5q247510 E]@
Do yau want to restare the entire save, or do yvou want to specify items to restare?
Saved items to restore:
Sawed ltem Ciate Saved | Time Saved | Save Type | Qbjects Saved |
Library w240 CBIANI0G 1:28:05 P Full 1
1] ﬂ

I

+ Restore entire selected save

[ Specify items in the save to restore:

i
| |
=

= Back | Next}[:| Cancel ‘

Figure 6-100 Restore - Restore Entire Save
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7. The next wizard window (Figure 6-101) allows you to specify which auxiliary storage pool
(ASP) you want to restore into. If you are not using user-defined storage pools, there is
only one system storage pool (system ASP or ASP1) on the system. If you have additional
ASPs defined, you can restore back into the same pool that the object was saved from or
into a separate ASP.

In our disk configuration, all disks are in the system ASP, therefore we ensure that Yes,
restore to the disk pool is selected.

Click Next.

&, Restore - Restore to Same Disk Pool - 5247510 Mi==

Do yau want to restare the saved items ta the same disk pool fram which they were sgved?

[

" Mo, restore to a different disk pool:

|

= Back | Next}[zll Cancel ‘

Figure 6-101 Restore - Restore to Same Disk Pool
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8. The next window, Restore to Same Location (Figure 6-102), enables us to restore into the
same library or object as the save or restore it to another location. For example, you can
restore an object into a different library, restore a library as a different library, restore a
stream file into a different directory, and so on. In our simple example, we specify to
restore into the save location (restore library X240 on itself).

Click Next.

&, Restore - Restore to Same Location - 5q247510 E]@

Do yau want to restare the saved items ta the same location frarm which they were saved?

" Mo, restore to a different location:

[Bme

= Back Myt = Cancel ‘

Figure 6-102 Restore - Restore to Same Location
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9. This opens the Use Save History Device window (Figure 6-103). Review the choices
available to you. You can select a tape device that contains your restore media. This can
be a tape library or a tape device. Save history remembers that we saved to our virtual
tape library, therefore we specify Yes, automatically select a device. The tape library
can select which tape drive it can use.

Click Next.

&, Restore - Use Save History Device - $q247510 M=)}

—% Do you want a device to be automatically selected far the restore?

" Mo, specify up to 4 devices:

= Back | Neﬁ}El Cancel ‘

Figure 6-103 Restore - Use Save History Device
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10.The volume containing our backup is presented in Figure 6-104.

If you do want to restore your backup to the same place as it was taken from, go to step 12
on page 221.

For our example, we explore altering restore options, click Advanced Options, as shown
in Figure 6-104.

&, Restore - Summary - Sq247510 g@

; —% 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 before running the restore.

ltems to restore: 1

Devices: Alutomatically select devices
Wolumes needed: | v yme
000joh

Advanced Options... |

= Back ‘ Finish ‘ Cancel | Schedule

Figure 6-104 Summary - Automatically selected device
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This is a virtual tape library, therefore there is no reason to specify what should happen
with the cartridge after the restore is done. But if for some reason you later change the
default option, Rewind, you find can this under the Advanced options window shown in
Figure 6-105.

&, Restore - Advanced Options

Device options
End oftape action: |Rewind 7

Database membhbers to restore: |A|| members ﬂ

Allowe abject differences
[ Al

[~ File level

[ Autharization list

[ Crwner

[ Prirnary graup

[o]54 Cancel | Help ‘7|

Figure 6-105 Restore - Advanced Options

11.The Advanced options window has other functions as well. Note the Allow object
differences (for restore) options to select from. Use the online help functions to consider
selecting these options. Click OK or Cancel to return to the Restore summary window
(Figure 6-104 on page 220).

12.Back in the Restore summary window, click the Details button to get the Details window
shown in Figure 6-106. In our simple example, you see the single saved library X240.

Click Close to return to the Summary window (Figure 6-104 on page 220). We are set to
go.

& Restore - Details
Saves to restore:
Sawed Item Ciate Saved | Time Saved | Save Type | Qbject:
Likrary ®240°' | BIANING 1:28:05 PM Full 1
g | [
Close N Help |'?‘

Figure 6-106 Restore - Details
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13.In the Summary window (Figure 6-107), click Finish (or Schedule to run the restore later).
In our simple example, we want to run the restore now.

&, Restore - Summary - 5q247510 E]@

Click Finish to restare the selected items now, Click Schedule to restore the items at a later time. Be
sure to mount the volurmes you need or make sure they are available before running the restore.

Iterms to restore: 1

Devices: Automatically select devices
Yolumes needed: | volume
0o0joh

Advanced Options... ‘

= Back | Finish | Cancel ‘ [z] schedule

Figure 6-107 Restore - Summary

14.Clicking Finish opens the Save Output window, asking us if we want to save the results
(job log) of the upcoming restore, as shown in Figure 6-108.

We select Yes and click OK.

@ Save Output (joblog) for BRMS Task - 5q247510

The task output johlog) is saved when a task fails. For some tasks, you may want to
alzo save the output even when the task completes successfully.

v Save task output when the BRMS task completes successully:

Mote, the value above will he persisted and used for future BRMS task operations.

I Do not show this dialog again.

oK Cancel

1!

Figure 6-108 Save joblog
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15.We get the restore job has been started window shown in Figure 6-109. Click OK.

(@) iSeries Navigator

Task 'Restore ltems' has heen started. Look in Task Activity under Management
Central ta view status and wark with this task.

¥ Show this message again

Figure 6-109 Restore started window

We have walked you through the example of using iSeries Navigator to restore using the
TS7510. We have demonstrated that the TS7510 works just like any tape library.

6.8 Using i5/0S commands to restore an example library

We now describe the i5/0S commands to perform the same restore we just showed using
iSeries Navigator.

1. From an i5/0S command screen, enter the Start Backup using BRMS (STRBKUBRM)
command. We show only a few of the command screens in the following steps.

For the Option parameter use Help (F4) or directly type *LIB. Press Enter.
Type the Action parameter with *RESTORE and press Enter.
Type the Library parameter with the library name being restored.

A < A

There is nothing more to be entered. You do have options for “Use save files” and “Use
TSM” (Tivoli Storage Manager). Note that the product that preceded TSM was called
AdStar Data Storage Manager (ADSM). ADSM remains the term used in some help
information and command parameters. In our scenario, we make these options *NO.

Press Enter.
The full command parameters that will be run, including default values is:
STRRCYBRM OPTION(*LIB) ACTION(*RESTORE) USESAVF(*NO) USEADSM(*NO) LIB(X240)
6. Running the command opens the Select Recovery ltems menu, as shown in Figure 6-110.
Enter 1 (select) in the Opt column. Press Enter.

Select Recovery Items

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
1 X240 8/30/06 13:28:05 *FULL 000JOH 666 9/04/06

Figure 6-110 Select Recovery ltems
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This is followed by an information window, which displays what is being restored
(Figure 6-111).

In our case, using a TS7510 and restoring a single object, the window shows for only a
few seconds.

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

Display Recovery Items SG247510
09.14.52
Remaining items . . . . : 1
Remaining objects . . . : 1
Remaining size . . . . : ,0737 M 100,0 %
: Saved Save Volume Exp Objects
: Item Date Time Type Serial File Seq Date Saved
: X240 30-08-06 13:28:05 *FULL 000JOH 666 8-09-06 1

Press ATTN key to cancel recovery after current item completes.
Restoring Tibrary X240 from volume 000JOH sequence number 666.

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

Figure 6-111 Display Recovery ltems

When the restore has completed, you see a confirmation message:
1 objects restored from X240 to X240.

This concludes 6.2, “Example 1: A simple library backup setup” on page 131. This example
included a lot, but not all of the capabilities of BRMS. In the next examples, we show BRMS
interface to the two example configurations and backups defined in Chapter 3, “Planning for
i5/0S and the TS7510” on page 35.

The following examples show only a few of the screens and windows that you would see
using the real life step-by-step user interfaces.

6.9 Example 1 from planning for i5/0S and the TS7510

This is a setup of the example 1 outlined in 3.9.1, “Example 1: Four i5/0S partitions saving
entire system in different time periods” on page 44.

In this example, we assume that the reader is familiar with BRMS capabilities and thus
minimize figures and examples showing both the i5/0S command interface and the iSeries
Navigator interface to BRMS. Almost all figures in this topics show you the i5/0S command
interface. We also assume that you are also familiar enough with i5/0S backup terminology,
therefore we do not spend time explaining every “save and restore term” that we used.
However, we do provide here short summaries for:

» *SAVSECDTA: This represents the i5/0S command (non-BRMS) Save Security Data
(SAVSECDTA), which saves all i5/0S security information without requiring a system in a
restricted state. This save includes i5/0OS security data of all users, their passwords, and
their authorities.

» *SAVCFG: This represents the i5/0S command (non-BRMS) Save Configuration
(SAVCFG), which saves all configuration and system resource management (SRM)
objects without requiring the partition to be in a restricted state.
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» *ALLUSR: This saves all user data.
» *ALLDLO: This saves all documents (document library objects (DLO)).
» *LINK: This saves all data in the internal file system.

We have four i5/0OS partitions (which alternatively can have been different systems or
combination of systems and partitions running i5/0S). Each partition saves a different amount
of data on different days in the week. In this topic, we refer to each configuration as System c
as listed below. All sizes listed are approximations based upon real system analysis of the
amount of data to be saved each time. In real life, these sizes can fluctuate, depending on
partition activity. You would then consider changing your original backup plan, especially if
the sizes get significantly larger. The following is our example backup schedule:

» System A backs up 0.7 TB of data daily from Monday through Thursday, and on Sunday.
On Monday through Thursday, backups are incremental. We have estimated the sizes
(number of bytes) of each backup as 0.2 TB on Monday and Tuesday, and 0.3 TB on
Wednesday and Thursday. On Sunday, full backup is taken.

» System B performs full backup of 1.3 TB of data, on Saturday and Sunday.

» System C backs up 1.2 TB of data incrementally from Monday to Wednesday, 0.2 TB
each day, and full backup is taken on Thursday.

» System D backs up 1.5 TB of data, on Friday, Saturday, and Sunday. Full backup is taken
on each of these three days.

All backups start at the same time.

To set this up is a relatively easy task. You create the same base definition and then only
change which day to save what. What we save is this:

» *SAVSECDTA
» *SAVCFG

» *ALLUSR

» *ALLDLO

» *LINK

You do not even have to specify a specific BRMS control group to achieve that. There is one
automatically created by BRMS at installation time, namely *"BKUGRP.

However, in our example, we want to modify the IBM-provided control group a bit to meet our
requirements. Therefore, we start by copying the IBM-provided *BKUGRP and name the
copy P1SYSADAIL (Partition1, System A, daily backup) to give an indication of what the
control group backs up.

1. In the i5/0S command environment, type WRKCTLGBRM end press Enter.
2. Use option 3 to copy the control group *“BKUGRP (Figure 6-112).
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Work with Backup Control Groups

Type options, press Enter

1=Create 2=Edit entries 3=Copy 4=Delete b5=Display
6=Add to schedule 8=Change attributes 9=Subsystems to process ...
Full Incr Weekly
Control Media Media Activity
Opt Group Policy Policy MTWTFSS Text
3 *BKUGRP *BKUPCY *BKUPCY *BKUPCY Backs up all user data
*SYSGRP SAVSYS SAVSYS *BKUPCY Backs up all system data
*SYSTEM SYSTEM SYSTEM *BKUPCY Backs up the entire system

Figure 6-112 Work with Backup Control Groups - Copy

3. Give it the name P1SYSADAIL, as shown in Figure 6-113.

Copy Backup Control Group

To copy control group, type New Name, press enter.

Control Remote Remote
Group New Name Location Network ID
*BKUGRP P1SYSADAIL *LCL

Figure 6-113 Copy Backup Control Group

4. All the attributes connected to *“BKUGRP are copied and we have to alter them.
Use option 8 as shown in Figure 6-114 in front of our new control group and press Enter.

Work with Backup Control Groups

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 MTWTFSS Text

*BKUGRP *BKUPCY *BKUPCY *BKUPCY Backs up all user data
*SYSGRP SAVSYS SAVSYS *BKUPCY Backs up all system data
*SYSTEM SYSTEM SYSTEM *BKUPCY Backs up the entire system

8  PISYSADAIL *BKUPCY *BKUPCY ITIT F System A partition 1 daily bac

Figure 6-114 Work with Backup Control Groups - Change Attributes
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. This opens the attributes for this control group (Figure 6-115 on page 228). We do not
make any drastic changes to the standard setup, but we do make the following changes to
the IBM-supplied parameter values:

Set the “Sign off interactive users” from what is stated in the backup policy to *YES.
Set the “Sign off limit” from what is stated in the backup policy to 10 minutes.

Set the “Default weekly” activity from what is stated in the backup policy to incremental
Monday to Thursday (and full backups to Sunday). This is indicated by IIII F.

Set “Incremental type” to our value of *INCR (day by day saves).
Set “Force full backup days” to 10 days.

Set “Append to media” to *YES.

Set the “End of tape option” to do nothing (*LEAVE).

Set “Save journaled objects” to *YES.

Tip: A backup tip is to consider setting the save journaled objects when saving
changed objects in the backup policy to *YES. This way you can have this option
already defaulted if you copy this backup policy as a base for another backup policy. By
default, you now have this option enabled in these new backup policies.

. After you have made the above changes, review all the parameter values. We highlight
the changes we made by using bold font in Figure 6-115 on page 228. When you are sure
that you have what you want, use F3 to save the changes.

Important: The values specified in a control group overrides any other BRMS
settings. Avoid entering too many general settings in a control group. It is better to
specify everything that is in common in the system and backup policy, because a
change at that level will affect all control groups pointing to them. We suggest
reviewing the IBM-supplied System and Backup policy parameter values before
making changes in the control group. Use the command WRKPCYBRM *SYS and
*BKU respectively to see the values.
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Change Backup Control Group Attributes for Group P1SYSADAIL
Media policy for:
Full backups . . . . . . .. . « . . . *BKUPCY
Incremental backups . . . . . . . . . *BKUPCY
Backup devices . . . . . . .. <« . . . *BKUPCY
Parallel device resources:
Minimum resources . . . . . . . « . . *NONE
Maximum resources . . . . . e e e
Sign off interactive users . . . . . . . *YES
Sign off limit . . . . . . .. e ... 10
Default weekly activity . . . . . . . . IIIT F
Incremental type . . . . . . . .« . . . . *INCR
Force full backup days . . . . . . . . . 10
Automatically backup
media information . . . . . . . . . *BKUPCY
Save access paths . . . . . . .« . . . *BKUPCY
Save contents of save files . . . . . . *BKUPCY
Save spooled file data . . . . . . . . . *BKUPCY
Data compression . . . . . . . .+« « . . *BKUPCY
Data compaction . . . . . . . . . . . . *BKUPCY
Target release . . . . . . . . .« . . . *BKUPCY
Clear . . . . . . . ... .. . « . . . *BKUPCY
Object pre-check . . . . . . . . « . . . *BKUPCY
Append to media . . . . . . . .« . . . *YES
End of tape option . . . . . . . . . . . *LEAVE
Journaled objects . . . . . . . o« . . *YES
Use optimum block size . . . . . . . . . *BKUPCY
IPL after backup . . . . . .. . « . . . *BKUPCY
How toend . . . . . . .. .« . . . *BKUPCY
Delay time, if *CNTRLD . . . . . . . *BKUPCY
Restart after power down . . . . . . *BKUPCY
IPL source . . . . . . .. . . « . . *BKUPCY
IPL restart type . . . .. « « . . . *BKUPCY
Save active wait time:
Object Tocks . . . . . . . ... .. 120
Pending record changes . . . . . . . 120
Other pending changes . . . . . . . . 120
Backup item exit program . . . . . . . . *BKUPCY
Exit program library .
Exit program format . . . . . . . . .
Missed object policy . . . . . « . . . . *BKUPCY
Clear missed objects . . . . . . . . . *NO
Allow activity overrides . . . . . . . . *YES
Allow retention overrides . . . . . . . *YES
Additional management:
TCP/IP servers . . . . . . . .« « . . *NO
Lotus servers . . . . . . . .« .« . . *NO
Integrated Windows servers . . . . . . *NO
Guest partitions . . . . . . .« .« . . *NO
Unmount user-defined file systems . . . *NO
Run maintenance after backup . . . . . . *NO

Figure 6-115 Change Backup Control Group Attributes
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We have now specified that interactive users must be signed off before the backup starts,
but we probably have to also stop other activity within the partition. We do that by taking
the subsystems down. We also specify that they should be restarted when the backup has
finished or if it fails for some reason.

Important: Before ending all subsystems except QCTL, check with your application
provider to ensure that you take into account any special considerations for the
applications currently in process. Some applications require specific tasks to completed
before they are ended.

7. Use option 9 (Subsystems to process ...) in front of our new control group shown in
Figure 6-114 on page 226 and press Enter.

8. Enter appropriate values for your environment. Our example is shown in Figure 6-116.

Subsystems to Process

Use . . . . . . . . . : *BKU
Control group . . . . : PISYSADAIL
End
Seq Subsystem Library Option Delay Restart
10 *ALL *ALL *CNTRLD 10 *YES

Figure 6-116 Work with Backup Control Groups - Subsystems to Process

9. If there is a need to hold job queues, you can do so by entering option 10 and specifying
the job queue and associated action. In our example, we did not specify any job queue
actions, as shown in Figure 6-117.

Job Queues to Process

Use . . . . . . . . . *BKU
Control group . . . . : PISYSADAIL

Type choices, press Enter.

Seq Job queue Library Hold Release

Figure 6-117 Work with Backup Control Groups - Job Queues to Process

10.Finally, we alter the control group itself.

Use option 2 (Edit entries) in front of our new control group (Figure 6-114 on page 226)
and press Enter.

11.You get a screen that looks similar to the one shown in Figure 6-118 on page 230. The
changes we make are:

a. Inthe text field, enter: System A partition 1 daily backup.
b. Change the column “Retain Object Detail” for every backup item to *YES.

For all backup items, we would like to have detail information that makes restore on object
level much easier. By specifying details, BRMS will present to you a list of objects to
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restore. If you do not specify this, then you have to give BRMS the names of all the
objects.

Tip: You have to review and judge for yourself the benefits of detail information. Detalil
information, in general, makes recovery of an object easier, but it also increases
backup time. As the number of objects backed up increases, the BRMS inventory files
can potentially grow excessively large.

Do not keep detail information longer than necessary. You are still able to recover your
data, but BRMS cannot present a list of objects to pick from. If your intention is restoring
complete libraries only, you do not need any detail information.

Edit Backup Control Group Entries

Group . . . . . . . . . . : PISYSADAIL
Default activity . . . . : IIII F
Text . . .. .. . .. . : System A partition 1 daily backup
Auxiliary Weekly Retain Save SWA
Backup List Storage Activity Object While Message
Seq Items Type Pool Device MTWTFSS Detail Active Queue
10 *EXIT *DFTACT
20 *SAVSECDTA *DFTACT  *YES
30 *SAVCFG *DFTACT  *YES
40 *ALLUSR *SYSBAS *DFTACT  *YES *NO
50 *ALLDLO *DFTACT  *YES *NO
60 *LINK *ALLAVL *DFTACT  *YES *NO
70  *EXIT *DFTACT

Figure 6-118 Edit Backup Control Group Entries

We have now created a backup control group template that can be copied and modified to
create backup control groups for the other partitions. We only have to give them appropriate
names and a descriptive text, plus change the backup scheme. That is, we change which
days should have full backup, which days should have an incremental or changed objects
backup run, and on which days no backups are to be performed.

We can also consider additionally using an *EXIT to specify that we want to do an initial
program load (IPL) on one of the days. However, be careful that you do not start an IPL
(restart) before all the backup tasks have completed.

6.9.1 Scheduling the TS7510 example 1 backup

The last task we show in this example is scheduling the backup job.

1.

Use option 6 (Add to schedule) in front of our backup control group (Work with Backup
Control Groups screen, Figure 6-114 on page 226).

How you schedule jobs differs with the job scheduler product that you use. Therefore, the
next screen you see is different, depending on that job scheduler.

In this book, we use the standard job scheduler built into i5/0S. There are other IBM and
non-IBM job schedule applications available for i5/0S. The one supplied by IBM is the
Advanced Job Scheduler for iSeries, 5722-JS1.You can run 5722-JS1 using either its
i5/0S commands or as a plug-in to iSeries Navigator.
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In Figure 6-119, we show the i5/0OS job scheduler Add Job Schedule Entry screen after
prompting with F4.

2. ltis very important to give a meaningful name and description to your scheduled backup
job. This makes it easier to identify this backup job from all other jobs running or
completed on the system.

Attention: Our backup policy ends all subsystems, except the controlling subsystem,
before the backup. Therefore, when the backup runs the only active subsystem is the
IBM-provided QCTL. This subsystem has job queue QCTL.

Always ensure that any job queue you select in the function that corresponds to the
Add Job Scheduler Entry command is not affected by having its associated subsystem
ended. In our example shown in Figure 6-119, we used job queue QCTL.

Add Job Schedule Entry (ADDJOBSCDE)

Jobname . . . . ... ... .. P1SYSADAIL

Command to run . . . . . . . .. STRBKUBRM CTLGRP(P1SYSADAIL) SBMJOB(*NO)
Frequency . . . . . . . . . .. *WEEKLY

Schedule date . . . . . . . .. *NONE

Schedule day . . . . . . . . .. *ALL

Schedule time . . . . . . . .. '00:01"

Omit date . . . . . . . . ... *NONE

Recovery action . . . . . . .. *SBMRLS

Job description . . . . . . .. *USRPRF

Job queue . . . . . . .. ... QCTL

User . . . v v v v v v v v . *CURRENT

Message queue . . . . . . . . . *USRPRF

Text 'description' . . . . . .. > 'System A partition 1 daily backup'

Figure 6-119 Add Job Schedule Entry

Adjust the frequency and other schedule information that fits your time requirements. In
our example, we schedule the job to run 1 minute after midnight.

By using BRMS, our scheduled job runs the BRMS command Start Backup using BRMS
(STRBKUBRM).

3. Sign on to each of the other partitions (systems) and create its backup control group
repeating all the steps we have shown you, with any adjustments as per the description in
3.9.1, “Example 1: Four i5/0OS partitions saving entire system in different time periods” on
page 44. Use a similar scheduled job name syntax and descriptions to the one we showed
in this partition A example:

a. P2SYSBDAIL Text: System B partition 2 daily backup
b. P3SYSCDAIL Text: System C partition 3 daily backup
c. PASYSDDAIL Text: System D partition 4 daily backup
This concludes setting up the backup example 1.
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6.10 Example 2 from planning for i5/0S and the TS7510

This is a setup of example 2, which we outlined in 3.9.2, “Example 2: Two i5/0S partitions
saving user data, replicating saved data to remote site once a week” on page 45.

As we did in 6.9, “Example 1 from planning for i5/0S and the TS7510” on page 224, we
assume that you are familiar with BRMS capabilities and thus minimize figures and examples
showing almost all figures in this topics using the i5/0S BRMS command interface. We also
assume that you are familiar enough with i5/0S backup terminology, therefore we do not
spend time explaining the various save and restore terminology used. See 6.9, “Example 1
from planning for i5/0S and the TS7510” on page 224 for short descriptions of *SAVSECDTA
and *SAVCFG.

In this example, we include backing up Domino server objects in two partitions (or systems)
running Domino under i5/0S. We can do full backups all the time or a full backup periodically
with incremental backups in between full backups. Because discussing all the considerations
for backing up Domino on i5/0OS is beyond the scope of this book, we refer you to the following
for a good general overview of backing up Domino under i5/0S:

» Technical support Web site:
http://www.ibm.com/servers/eserver/iseries/service/brms/domino.html
» IBM Redbook Implementing Domino 7 for i5/0S, SG24-7311.

Although we show some specific examples of doing incremental backups of Domino, we
encourage you to review the documentation in the resources listed above. Do this to evaluate
whether the default actions that BRMS takes for backing up Domino are sufficient. Full
Domino backups are sufficient for many customer installations. If this is the case, the
examples we show in this section may not be necessary.

In this example, for one partition, we back up a Domino server. Fortunately, this is as easy as
example 1 from 3.9.1, “Example 1: Four i5/0S partitions saving entire system in different time
periods” on page 44. With the integration typical under IBM System i models and i5/0S and
products such as BRMS, BRMS automatically creates a control group for each Domino server
in the partition. They are named QLTSDOMnNN. Internally each control group is created using
the BRMS command:

QNOTES/SAVDOMBRM SERVER('DOMINO0O') CTLGRP(QLTSDOMOO)

You can run this control group alone or incorporate the SAVDOMBRM command into your
own control group. If you use another control group, ensure that the CTLGRP parameter
contains the name of the control group that it is running in.

To set up such a runable control group, perform the exact same steps as in 6.9, “Example 1
from planning for i5/0S and the TS7510” on page 224.

Assuming we save Domino in the ordinary daily backup, we require some modifications.

We run backup “changes” only on all days except Sunday, which does a full backup. In our
example, we are using incremental backups of Domino while it is active. If you want to do this,
you must ensure that Domino transaction logging is active.

BRMS supports the online backup of Domino servers while they are active. This online
backup implies that the Domino server databases on i5/0S can be saved while they are in
use and thus requires no i5/0S save while active synchronization points. This is considered a
true online backup of Domino. The standard i5/0S save command interface functions do not
support the ability to save Domino servers while they are running.
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BRMS does, however, have this capability for full online backups of a Domino server. This
backup includes Domino database files and changes files. The changes files contain all
updates to a database while it is being backed up. These two objects are bound together
during the backup in order to provide for restoration of databases in the event of a recovery.
Incremental online backups build on this by also including saves of the Domino transaction
logs.

BRMS uses a concept called a package to bind the backup of the databases to the changes
files and associated transaction logs. Online backups of Domino servers are stored in the
BRMS history information as packages.

The Domino data is stored in the Integrated File System (IFS). We do not want to back up
that data twice, therefore we have to exclude it from the IFS (*LINK) portion of the backup.
We do that by replacing the *LINK statement with a link list.

Note: We use an explicit link list to omit saving the Domino files within the i5/0S IFS. By
default, BRMS provides some considerations for omitting Domino files. If you are new to
backing up Domino, consider using this default support first. We recommend first reviewing
the information at:

http://www.ibm.com/servers/eserver/iseries/service/brms/domino.html

If the default processing is not sufficient for your environment, consider using the link list
that we show in our example.

1. Type the Work with BRMS Lists (WRKLBM) command on a 5250 session. Press Enter. This
command shows a list for backups (*BKU) and archive (*ARC). Lists are groups of
objects. The Work with Lists display allows you to add, change, or remove a list or lists.
Lists can be one of the following types:

— Folder (*FLR)
— Object (*OBJ)
— Spooled file (*SPL)
— File system (*LNK)

2. Use option 1 (Add) to create a new link list named OMITDOMINO with *BKU for Use and *LNK
for Type. Press Enter.

Work with Lists
1=Add  2=Change  3=Copy 4=Remove 5=Display 6=Print

Opt List Name Use Type Text
1 OMITDOMINO *BKU *LNK

Figure 6-120 Work with Lists - Create list OMITDOMINO
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3. Inthe Add Link List screen (Figure 6-121), give the new link list a meaningful description
and press Enter.

Add Link List

Use . . . . . . . . . *BKU
List name . . . . . . . OMITDOMINO
Text . . . . ... .. Omit Domino data from IFS backup

Figure 6-121 Add Link List - Add text

You receive the message: List OMITDOMINO of type *LNK is added. We now have to
define what this new list will include and what will be excluded.

4. In the Work with Lists screen, enter option 2 (Change) to add items to our link list.
5. For the Objects parameter (in Figure 6-122):

a. Enter ‘/** for the Name field.

b. Enter *INCLUDE into the Include or omit field.

c. Enter a plus sign into the for more values field.

6. These object parameter values specify to save all i5/0S IFS files (/*). Press Enter. This opens
the Specify More Values for the Parameter Omit screen as shown in Figure 6-123.

Change Link List (CHGLNKLBRM)
List . . . . . . . . ... > OMITDOMINO Character value
Usage type . . . . . . . . . .. > *BKU *BKU, *ARC
Objects:
Name . . . . . . . . . . ... i Al
Include or omit . . . . . .. *INCLUDE *INCLUDE, *OMIT
+ for more values +
Directory subtree . . . . . . . *ALL *ALL, *DIR, *NONE, *0BJ
Text © « v v v v e o e e > 'Omit Domino data from IFS backup'

Figure 6-122 Change Link List - include /*
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7. You see the first include for all i5/0S IFS files (Figure 6-123). Now we specify our Domino
server (domino00) with the *omit option and /domino00/*, which means to exclude the
Domino server IFS files from the “save all” (/*) preceding parameter value.

Specify More Values for Parameter OBJ
Objects:
Name . . . . . v v . v o ... > /!
Include or omit . . . . . .. *INCLUDE
Name . . . . . v v v oo ... > '/domino00/*"
Include or omit . . . . . .. *omit

Figure 6-123 Change Link list - Specify more values for parameter OBJ

8. Press Enter until you are back at the Work with List menu (Figure 6-120 on page 233).

We now have a link list that saves everything except Domino catalogs. We next have to
adjust our backup control group.

9. From an i5/0OS workstations, enter WRKCTLGBRM, and press Enter.

The Work with Control Groups using BRMS (WRKCTLGBRM) command allows you to
produce a display or report of backup, archive, and migration control groups. If you display
control group information, you are taken to the selected Work with Control Groups display
where you can create, delete, change, or display control groups. If you report control
group information, the selected control group report is produced.

10.Use option 2 as we are adding the Domino backup and the Link list into our control group.

11.In the first line under the Seq heading, you can add a new item entry and specify via
sequence number where to insert the new backup item. As shown in Figure 6-124, enter
*EXIT before or after the sequence number for *LINK. Press Enter.

Edit Backup Control Group Entries
Group . . . . . . . . . . : P2EXAMPLE2
Default activity . . . . . IITIIIF
Text . . . . . . ... .. System E partition 1 daily backup incl. Domino
Auxiliary  Weekly Retain Save SWA
Backup List Storage Activity Object While Message
Seq Items Type Pool Device MTWTFSS Detail Active Queue
65 *EXIT
10 *EXIT *DFTACT
20 *SAVSECDTA *DFTACT  *YES
30 *SAVCFG *DFTACT  *YES
40 *ALLUSR *SYSBAS *DFTACT  *YES *NO
50 *ALLDLO *DFTACT  *YES *NO
60 *LINK *ALLAVL *DFTACT  *YES *NO
70 *EXIT *DFTACT

Figure 6-124 Edit Backup Control Group Entries - Add an *EXIT line
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When the screen returns, the sequence area is renumbered, and our new entry is shown
as sequence 70 and the previous *EXIT entry is now sequence 80 (Figure 6-126).

12.Place the mouse cursor on our added *EXIT line and press F10.

13.This opens the User Exit Maintenance screen shown in Figure 6-125. Add the command
Save Domino with BRMS command:

SAVDOMBRM SERVER('DOMINO0O') CTLGRP(P2EXAMPLE2)

Important: The CTLGRP parameter must exactly match the control group name that
you previously specified.

Press Enter.

User Exit Maintenance
Sequence number . . . . . . . : 70
Where used . . . . . . . . . *EXIT
Weekly activity . . . . . . . : *DFTACT MTWTFSS
Command . . . . . . . . . . .. SAVDOMBRM SERVER('DOMINO0O')
CTLGRP (P2EXAMPLE?2)

Figure 6-125 Control Group User Exit Maintenance

14.We have now specified the backup to not only save the complete IFS plus Domino data
(which also resides in the IFS). To exclude saving duplicates, we also have to insert our
exclude list. We achieve that by combining the Domino backup and the Domino exclude
list that will be used instead of the full *LINK save, with one exception, Sundays.

15.Add a new entry as shown in Figure 6-126, after *LINK specifying the link list name
(omitdomino) that we specified earlier as another list type *LNK.

Edit Backup Control Group Entries

Group . . . . . . . . . . : P2EXAMPLE2
Default activity . . . .. IITIITIF
Text . . . . . . . .. .. System E partition 1 daily backup incl. Domino

Type information, press Enter.

Auxiliary Weekly Retain Save SWA
Backup List Storage Activity Object While Message
Seq Items Type Pool Device MTWTFSS Detail Active Queue
65 omitdomino *LNK
10 *EXIT *DFTACT
20 *SAVSECDTA *DFTACT  *YES
30 *SAVCFG *DFTACT  *YES
40 *ALLUSR *SYSBAS *DFTACT  *YES *NO
50 *ALLDLO *DFTACT  *YES *NO
60 *LINK *ALLAVL *DFTACT  *YES *NO
70 *EXIT *DFTACT
80 *EXIT *DFTACT

Figure 6-126 Edit Backup Control Group Entries - Add omit list
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We now have three items targeting the IFS that control what is saved and what is not
saved. While just an example, it does include some real world backup examples taking
into consideration saving almost everything while treating Domino data to be backed up as
requiring some special handling. This includes excluding the Domino files in the standard
IFS backup, but using the Save Domino data using BRMS command function for special
handling of Domino backup data.

The options we have shown so far include:

— *LINK that saves everything.
— *EXIT with the command SAVDOMBRM that saves Domino data.
— omitdomino to omit the saving of Domino data as part of the saving of “all” IFS data.

16.0ur completed edited control group entries so far are shown in Figure 6-127.
We now change which day to run the Domino-related backup entries in the list:

— A full backup on Sunday
— Incremental all other days

Specify the changes as shown for sequence numbers, 60, 70, and 80:
— 60: Full save on Sunday

— 70: Incremental save Monday through Saturday for the IFS except for the files
associated with Domino server domino00

— 80: Run the exit program (command) SAVDOMBRM.

Edit Backup Control Group Entries

Group . . . . . . . . . . : P2EXAMPLEZ
Default activity . . . .. ITIITIF
Text . . . . o0 System E partition 1 daily backup incl. Domino
Auxiliary  Weekly Retain Save SWA
Backup List Storage Activity Object While Message

Seq Items Type Pool Device MTWTFSS Detail Active Queue

10 *EXIT *DFTACT

20 *SAVSECDTA *DFTACT  *YES

30 *SAVCFG *DFTACT  *YES

40 *ALLUSR *SYSBAS *DFTACT  *YES *NO

50 *ALLDLO *DFTACT  *YES *NO

60 *LINK *ALLAVL F *YES *NO

70 OMITDOMINO *LNK *ALLAVL IIIIII *NO *NO

80 *EXIT IIIIII SAVDOMBRM SERVER('DOMIN000') CTLG..

Figure 6-127 Edit Backup Control Group Entries - Change weekly activity

17.We have another Domino backup consideration. We cannot reasonably save Domino data
with Domino active. Therefore, we must insert two extra statements. One that shuts down
our Domino server before the backup and the second, which restarts the server after the
backup completes.

We can place the end and the start Domino *EXIT list entries on either side of our current
the SAVDOMBRM *EXIT. In fact, we show you those list entries in Figure 6-128.

Add two more *EXITs:

— One containing ENDDOMSVR SERVER (DOMINOOO) OPTION(*CNTRLD)
— The other STRDOMSVR SERVER(DOMINO0O)
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Edit Backup Control Group Entries
Group . . . . . . . . . . : P2EXAMPLE2
Default activity . . . .. IITIIIF
Text . . . .« .. 0. .. System E partition 1 daily backup incl. Domino
Auxiliary Weekly Retain Save SWA
Backup List Storage Activity Object While Message
Seq Items Type Pool Device MTWTFSS Detail Active Queue
10 *EXIT *DFTACT
20 *SAVSECDTA *DFTACT  *YES
30 *SAVCFG *DFTACT  *YES
40 *ALLUSR *SYSBAS *DFTACT  *YES *NO
50 *EXIT F ENDDOMSVR SERVER('DOMIN0O0O')
OPTION(*CNTRLD)
60 *ALLDLO *DFTACT  *YES *NO
70  *LINK *ALLAVL F *YES *NO
80 *EXIT F STRDOMSVR SERVER('DOMINO0O')
90 OMITDOMINO *LNK *ALLAVL ITIIII *NO *NO
100 *EXIT ITIIII SAVDOMBRM SERVER('DOMINO0O')
CTLGRP (P2EXAMPLE2)
110 *EXIT

Figure 6-128 Edit Backup Control Group Entries - ending and starting Domino

Looking at Figure 6-128, you can see where we inserted the ENDDOMSVR and
STRDOMSVR exits. This brings us to one last Domino server shutdown consideration.

We have to ensure that the Domino server has completely shut down before that part of
the backup starts. We inserted the ENDDOMSVR command exit (sequence 50 in our
example) before the SAVDLO step (sequence 60 in our example). This helps ensure that
the Domino server gets time to completely shut down while the backup of the Document
library objects and files is being performed.

Depending on your Domino activity when the backup is run or scheduled to be run, you
might have to add another *EXIT list entry to make sure that all Domino servers have shut
down.

If your backups within a Domino environment have all active Domino shutdowns
completed in time, you need not add this *EXIT list entry. However, in case it becomes
necessary we offer the following:

Insert an extra *EXIT in the list which uses the i5/0S Delay Job (DLYJOB) command with
an appropriate delay wait time for the backup to continue. We do not show this additional
entry in our example.

18.When all the backup list entries are satisfactory for your environment, press F3, select exit
option 1 for save and exit.

6.10.1 Scheduling the TS7510 example 2 backup

To schedule the TS7510 example 2 backup, use option 6 (Add to schedule) on the Work with
Backup Control Groups screen (not shown here) similar to what we did for step 1 in 6.9.1,
“Scheduling the TS7510 example 1 backup” on page 230.

The control group backing up of the first partition of example 2 is complete.
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6.11 Domino Transactional logging

You can back up a Domino server while it is active when doing a full backup. If you want to do
an incremental Domino backup, then Domino Transactional logging must be active.

Transactional logging is Domino’s implementation of journaling. When BRMS backs up
Domino data, first the base files are backed up and then a second step backs up any
transaction log.

6.11.1 Determining if Domino Transactional logging is active

To determine if Domino Transactional logging is active:
1. Type WRKDOMSVR, and press Enter.
2. Enter option Select 8 = “Work Console”, and press Enter (the server must be started).
3. Type show server in the command screen. Press Enter.
The information displayed might look as shown in Figure 6-129.
4. Press page up if needed.

Work with Domino Console Server: DOMINOOO
Mail Tracking: Not Enabled
Mail Journaling: Not Enabled
Shared mail: Not Enabled
Number of Mailboxes: 1
Pending mail: 0 Dead mail: 0
Waiting Tasks: 0
Transactional Logging: Enabled
Fault Recovery: Enabled
Activity Logging: Not Enabled
Server Controller: Not Enabled
Diagnostic Directory: /domino0O/notes/data/IBM_TECHNICAL_SUPPORT
Console Logging: Not Enabled
Console Log File: /domino00/notes/data/IBM_TECHNICAL_SUPPORT/console.lo

Figure 6-129 Domino console - Show server

In our example, you see that transaction logging is enabled.

Again, for more information about backing up Domino, consult the other documentation that
we have already mentioned in this chapter:

http://www.ibm.com/servers/eserver/iseries/service/brms/domino.html

Also see the IBM Redbook /Implementing Domino 7 for i5/0S, SG24-7311.

6.12 Duplication of data saved to the TS7510

In most business backup and recovery processes, at least some saved data has to be saved
to a real physical media so that the media can be physically moved to a highly protected and
secure site.
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When there is a need for additional protection of data saved to a TS7510, you can use either
the TS751 replication capabilities described in 2.7.5, “Network Replication” on page 28, or
save the data directly from i5/0S to a physically connected real tape device.

Duplicating can be achieved in a number of ways, including:

» Mirror the complete virtual library itself, using the TS7510’s Network Replication function
» Duplicating volumes
» Duplicating specific backups

Earlier in this book, for example in the Important text box on page 11, we discussed the
considerations of using the TS7510’s export and import and replication capabilities outside of
any tape or backup management application such as BRMS. An overview of these
capabilities is included in:

» 2.7.4, “Import, export, auto archive” on page 27
» 2.7.5, “Network Replication” on page 28

In this chapter, we discuss using BRMS because of its backup tracking and its excellent
recovery instructions produced when it handles all backup and duplication functions.

6.12.1 Duplicating volumes using BRMS

Attention: This section only describes the principles. It does not show every command in
detail.

By using the Duplicate Media using BRMS (DUPMEDBRM) command, you ensure that
BRMS can tell you where your backups are. That they actually were copied is important. You
are free to duplicate in any of the following ways using BRMS (because BRMS considers the
virtual volumes and virtual tape devices as a real volume or device):

» Virtual to virtual

» Physical to physical
» Virtual to physical
» Physical to virtual

The DUPMEDBRM command allows duplicating in a variety of ways ranging from totally
manual (by specifying the exact data set to copy and where to copy it), to a fully automated
procedure. We do not list all possible combinations in this IBM Redbook, but we show an
example.

First, a “from” and a “t0” location is required. In our example, they are:

» TAPMLBO1, which is our virtual TS7510 library
» TAPMLBO02, which is a real 3582 LTO library

Being tape libraries, the BRMS command INZBRM *DEVICE takes care of creating
corresponding locations. Copying is allowed within the same tape library, but a sufficient
number of allocatable tape drives must exist.
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Secondly, we also require an off-site location.

BRMS automatically creates a location named Vault. If that is an acceptable name, you only
have to edit its address, contact, and telephone number information. Preferably, you should
create one (or more) of your own, using the Work with Locations using BRMS

(WRKLOCBRM) command. See Figure 6-

130 for an example.

Important: Note that you must never allow any tape volume expiration in a place where
there is no robot mechanism that can load a volume into a tape drive.

Storage Location

Storage location . . . . . . . .: BASEM_SAFE
Text . . . v v v v e e e e e Building 4, basement safe
Address line 1 . . . . . . . . . : DP dept. safe to the left of the
Address 1line 2 . . . . . . . . . : elevator in the basement of building 4.
Address 1ine 3 . . . . . . . . . : A spare key can be obtained 24 hrs
Address line 4 . . . . . . . . . : from the security dept. at 3-9999.
Address 1line 5 . . . . . . . . . :
Contact name . . . . . . . . . . : Marilyn Oliver
Contact telephone number. . . . . : T/L: 456-6939
Retrieval time . . . . . . . . . : .3
AlTow volumes to expire . . . . . : *NO
Media slotting . . . . . . . . . : *NO

Figure 6-130 Example of an external Storage location

We have defined two media classes, TS7510BACK and TS7510DUPS, as shown in

Figure 6-131 and Figure 6-132.

Media

Media class
Density
Media capacity
Mark for Tabel print
Label size
Label output queue

Library
Shared media
Write once media
Text

............

..............

..........

.......

............

........

.............

...........

.........

...............

Class

TS7510BACK
*ULTRIUMZ
*DENSITY
*NONE

6 LPI
*SYSPCY

*NO
TS7510 volumes

Figure 6-131 Media class - Virtual TS7510 volumes
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Media Class

Media class . . . . . . . . . . . : TS7510DUPS
Density . . . . . . . . . . . . . *ULTRIUM2
Media capacity . . . . . . . . . ¢ *DENSITY
Mark for Tabel print . . . . . .. *NONE
Label size . . . . . . ... .. 6LPI
Label output queue . . . . . . . :  *SYSPCY

Library . . . . . . . . o L
Shared media . . . . . . . . . . *YES
Write once media . . . . . . . . : *NO
Text . . . ... .. ... ...+ Duplicated TS7510 volumes

Figure 6-132 Media class - Physical LTO-2 volumes (copies of backup sets on virtual tapes)

We use three locations:

» TAPMLBO1, which is our virtual TS7510 library
» TAPMLBO02, which is a 3582 LTO library
» BASEM_SAFE, which is an off-site storage location

We also use two media classes:

» TS7510BACK, the virtual setup we use taking our backups
» TS7510DUPS, real LTO-2 cartridges holding copies of our backups

We are now ready to start creating our move policies.

A move policy specifies between which locations a volume should rotate. The simplest move
is specify only a location where the tape volume stays until it is a candidate for expiration. You
can also create more sophisticated move policies, such as, first three days in the tape library
(in case a restore is required), then stored in an out-of-house location for two weeks, and
then, in another week, store in the computer room safe, and finally, returning to the tape
library for expiration where the volume can become a scratch volume and be reused.

Any movement setup is possible. Figure 6-133 shows the move policy using BRMS
(WRKPCYBRM) command. We define a new move policy using WRKPCYBRM *MOV and
specifying the values shown in Figure 6-133.

Move Policy
Move policy . . . . . . . . .. TS7510DUPL
Home location . . . . . . . .. TAPMLB02
Use container . . . . . . . .. *NO
Verify moves . . . . . . . . .. *YES
Calendar for working days . . . *ALLDAYS
Calendar for move days . . . . . *ALLDAYS
Text « .« v v v o o oo 0. Duplicated backups -> off-site safe
Seq Location Duration
10 BASEM_SAFE *EXP

Figure 6-133 Example of a move policy moving duplicated volumes off-site
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In our example, we do not move our virtual volumes, only the duplicate one. Therefore, we do
not need any move policy for our virtual volumes.

Next, we show using our new move policy.

The move policy is referred to inside a media policy. The media policy tells which media class
to use, how many days a backup is saved, which move policy is applied, and two things
important for duplication process:

» “Mark volumes for duplication” specifies whether we want to duplicate the complete volume
» “Mark history for duplication” tells which backup sets are to be duplicated.

We determine that we require separate media and move policies. One set defines the original
data and the other defining the copy. We let the original volume stay in the tape library,
assuming it is short lived; therefore, we require a media policy specifying the number of days
it is protected.

Duplication must be set to *YES (Figure 6-134), unless you do duplication as a manual
procedure. When a tape stays in a tape library and never moves outside, we do not require
any move policy.

Media Policy

Media policy . . . . . . . . . .. TS7510BACK
Retention type . . . . . . . . .. 2

Retain media . . . . . . . . . . 15
Move policy . . . . . . . . . .. *NONE
Media class . . . . . . . . . .. TS7510BACK
Storage location . . . . . . . .. *ANY
Save to save file . . . . . . .. *NO

ASP for save files . . . . . .. *SYSTEM

Save file retention type . . . . 4

Text . . .2
Required volumes

Retain save files . . . . . . *NONE
ASP storage limit . . . . . . . *SYS
Secure media . . . . . . . . ... *NO

Daily backup to TS7510
*NONE

Mark volumes for duplication . . .  *YES
Mark history for duplication . . .  *NO

Figure 6-134 Media Policy - Volumes to duplicate

The copied data may have its own life cycle. It can be saved for a long time. Being a copy,
there is probably no need for immediate access. To free up space in the library and shielding
the backup from accidental or deliberate destruction, physical volumes should move to some
kind of safe place, a safe.

Therefore, we require a media policy (Figure 6-135) for the length of time being saved. We
show no duplicating settings here, unless we actually require a second real, physical copy.
We also require a move policy telling where and how it moves.
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Media Policy
Media policy . . . . . . . . . . : TS7510DUPS
Retention type . . . . . . . . .. 2
Retain media . . . . . . . . . . 45
Move policy . . . . . . . . . .. TS7510DUPD
Media class . . . . . . . . . . . TS7510DUPS
Storage location . . . . . . . .. *ANY
Save to save file . . . . . . .. *NO
ASP for save files . . . . . .. *SYSTEM
Save file retention type . . . . 4
Retain save files . . . . . . *NONE
ASP storage Timit . . . . . .. *SYS
Secure media . . . . . . . . . .. *NO
Text © . . . o o o000 0. .. Duplicate TS7510 daily backup volumes

Figure 6-135 Media Policy - Duplicate volumes

If we have set everything up correctly, we now have an automated process for copying our
backups.

Our control group specifies:

» When and what to back up

» To which library (or tape drive)
Its media policy tells:

Which media class is used

Which move policy to use

How many days the backup is saved

If the result should be duplicated or not

vyvyyy

The move policy in turn specifies:
» How the resulting volume should rotate between locations

The media class identifies:
» Which kind of media is being targeted

After the backup is completed, at a suitable time, we run DUPMEDBRM, which gives us a
physical copy of our backup that follows the specifications in its media policy. This contains all
the other settings.

The last thing to set up is whatever we needed to do that is a manual operation. This is done
by physically moving tape volumes according the move scheme outlined by the move
policies.

We should, however, consider one thing more. That is scheduling the BRMS maintenance
job. This enables, among other things, overdue volumes to get their expiration flag set.
Otherwise, BRMS will not consider them scratches, regardless of how many days have
passed since their expiration date.

The Start Expiration for BRMS (STREXPBRM) command offers another alternative: Turning
the expire flag on.
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Performing the volume duplication with BRMS
As discussed, the command used for duplication is DUPMEDBRM.

Assume that we have a backup on volume 759AGK, which is marked for duplication. In

Figure 6-136, you see 759AGK among two other volume serial numbers.

Media
Class

Move
Date

Dup Move
Sts Policy

Volume
Serial Expired Date

Creation Expiration
Date Location
*NONE
*NONE
*NONE

740AGK
743AGK
759AGK

*YES 07/20/06 08/24/06 TAPMLBO1 08/18/06 TS7510BACK
*YES 06/20/06 07/25/06 TAPMLBO1 08/18/06 TS7510BACK
10/22/06 11/01/06 TAPMLBO1 *NONE TS7510BACK 1

Figure 6-136  WRKMEDBRM - One volume marked for duplication

We now run DUPMEDBRM with the following parameters:

VOL(*SEARCH)
SCHMEDCLS(TS7510BACK)
FROMDEV(TAPMLBO1)
TODEV(TAPMLB02)
MEDPCY(TS7510DUPS)
OBJDTL(*YES)
SAVMEDINF(*LIB)

vyVVyVYyVYVYYvVYYyY

Figure 6-137 shows these parameters and more.

Duplicate Media using BRM

From volume identifier . . . . . > *SEARCH
File group . . . . . . . . . .. *ALL
File group type . . . . . . .. *ALL
From media class . . . . . . . . > TS7510BACK
From device . . . . . . . . .. > TAPMLBO1
To device . . . . . . . . ... > TAPMLB02
From sequence number:

Starting file sequence number *FIRST

Ending file sequence number *LAST
To sequence number . . . . . . . *END
To media policy . . . . . . .. > TS7510DUPS
From device end option . . . . . > *REWIND
To device end option . . . . . . > *UNLOAD
From system . . . . . . . . .. *LCL
Retain object detail . . . . . . > *YES
Expiration date . . . . . . .. *MEDPCY
Move policy . . . . . . . . .. *MEDPCY
Media class . . . . . . . . .. *MEDPCY
Location . . . . . . . ... L. *MEDPCY
Secure volume . . . . . . . .. *MEDPCY
Required volumes . . . . . . .. *MEDPCY
Mark volumes for duplication . .  *MEDPCY
Mark history for duplication . .  *MEDPCY
Save media information . . . . . *| IB

Figure 6-137 DUPMEDBRM
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We run the DUPMEDBRM command with the parameter values that we have selected. In the
BRMS log, we typically see:

» 10/22/06 13:17:10 BRM1135 Volume 759AGK marked for duplication.
10/22/06 13:17:25 BRM1669 Devices TAPMLBO1 will be used.

10/22/06 13:17:25 BRM1669 Devices TAPMLBO02 will be used.

10/22/06 13:18:36 BRM1565 Media duplication started for volume 759AGK.
10/22/06 13:37:13 BRM1138 Duplication mark for volume 759AGK removed.
10/22/06 13:37:14 BRM1566 Tape duplication completed.

vVvyyvyvyy

After duplication, WRKMEDBRM shows (including volumes from TAPMLBO02) the following in

Figure 6-138.
Volume Creation Expiration Move Media Dup Move
Serial Expired Date Date Location Date Class Sts Pcy

740AGK *YES 07/20/06 08/24/06 TAPMLBO1 08/18/06 TS7510BACK  *NONE
743AGK *YES 06/20/06 07/25/06 TAPMLBO1 08/18/06 TS7510BACK  *NONE
759AGK 10/22/06 11/01/06 TAPMLBO1 *NONE TS7510BACK * *NONE

829AGK 10/22/06 12/06/06 TAPMLB02 *NONE TS7510DUPS  TS7510DUPD
831AGK *YES 09/20/06 *NONE TAPMLB0Z *NONE TS7510BACK ~ *NONE

Figure 6-138 WRKMEDBRM - One volume duplicated

Note: Duplication status indicators are:

» *: The data on the media volume has been duplicated.
» 1: The data on the media volume has been marked for duplication.

What remains to be done is to issue the i5/0S command MOVMEDBRM, which ejects
volume 829AGK from the 3582 tape library, thus change location to BASEM_SAFE.
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The Work with Media Information with BRMS (WRKMEDIBRM) command now shows the
following in Figure 6-139.

Media Information Report

Saved Save Item Save Save Expire Objects Not File Volume
Item Type Type Date Time Date Saved Saved Seq Serial
*SAVSECDTA *FULL *LIB 10/22/06 10:13:18 11/01/06 160 O 1 759AGK

*SAVSECDTA *FULL *LIB 10/22/06 10:13:18 12/06/06 160 0 216 829AGK
*SAVCFG *FULL *LIB 10/22/06 10:30:33 11/01/06 133 0 2 759AGK
*SAVCFG *FULL *LIB 10/22/06 10:30:33 12/06/06 133 0 217 829AGK
QGPL *FULL *LIB 10/22/06 10:31:11 11/01/06 1620 O 3 759AGK
QGPL *FULL *LIB 10/22/06 10:31:11 12/06/06 1620 0 218 829AGK
QUSRSYS *FULL *LIB 10/22/06 10:31:55 11/01/06 1922 0 4 759AGK
QUSRSYS *FULL *LIB 10/22/06 10:31:55 12/06/06 1922 5 219 829AGK
ISALIB *INCR *LIB 10/22/06 10:43:45 11/01/06 4 0 5 759AGK
ISALIB *INCR *LIB 10/22/06 10:43:45 12/06/06 4 0 220 829AGK
KLD *INCR *LIB 10/22/06 10:43:59 11/01/06 1 0 6 759AGK
KLD *INCR *LIB 10/22/06 10:43:59 12/06/06 1 0 221 829AGK
KLDNEW *INCR *LIB 10/22/06 10:44:09 11/01/06 1 0 7 759AGK
KLDNEW *INCR *LIB 10/22/06 10:44:09 12/06/06 1 0 222 829AGK
KLDNEW1 *INCR *LIB 10/22/06 10:44:18 11/01/06 1 0 8 759AGK
KLDNEW1 *INCR *LIB 10/22/06 10:44:18 12/06/06 1 0 223 829AGK
RMTJRN *INCR *LIB 10/22/06 10:46:16 11/01/06 4 0 9 759AGK
RMTJRN *INCR *LIB 10/22/06 10:46:16 12/06/06 4 0 224 829AGK
QUSRBRM *FULL *LIB 10/22/06 10:46:31 11/01/06 231 0 10 759AGK
QUSRBRM *FULL *LIB 10/22/06 10:46:31 12/06/06 231 0 225 829AGK
*ALLDLO *FULL *DLO 10/22/06 10:47:55 11/01/06 200290 0 11 759AGK
*ALLDLO *FULL *DLO 10/22/06 10:47:55 12/06/06 200290 0 226 829AGK
*LINK *FULL *LNK 10/22/06 10:54:50 11/01/06 964690 14 12 759AGK
*LINK *FULL *LNK 10/22/06 10:54:50 12/06/06 964690 0 227 829AGK
QUSRBRM *QBRM *0BJ 10/22/06 12:18:57 11/01/06 19 0 13 759AGK
QUSRBRM *QBRM *0BJ 10/22/06 12:18:57 12/06/06 19 0 228 829AGK

xx k%% END OF LISTING ***x*x

Figure 6-139 Detail information after duplication is complete

Notes:

» The copy has the exact same date and time stamp as the original. There is no notation
when the actual copy took place.

» Because we specified sequence number *END for the target volume, BRMS placed the
data on a volume that had been used before but not yet moved to its target location,
therefore the sequence numbers differ.

We also show restoring library KLDNEW (Figure 6-140). As long as we have not passed the
expiration date, BRMS will present us two restore options. Select the one you find most
convenient.

The command for this is Start Recovery with BRMS (STRRCYBRM):
STRRCYBRM OPTION(*LIB) ACTION(*RESTORE) LIB(KLDNEW)
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Saved Save Save Save Volume File Expire
Opt Item Date Time Type Serial Sequence Date

1l KLDNEW 10/22/06 10:44:09 *FULL 759AGK 7 11/01/06
KLDNEW 10/22/06 10:44:09 *FULL 829AGK 222 12/06/06

Figure 6-140 Restoring one library

You respond to the screens that follow as you would usually do.

Restoring from a virtual tape library is identical to restoring from a real tape library, except
that it finds the backup volume much quicker.

This concludes the duplication section.
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Measuring, monitoring, and
problem determination

This chapter discusses the various tools to measure and monitor the activity of the IBM
Virtualization Engine TS7510 functions and interfaces.
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7.1 Reporting function in IBM Virtualization Engine TS7510

IBM Virtualization Engine TS7510 has a powerful built-in reporting facility, which enables you
to produce various reports for a specific time period. They are shown in graphs and in text.
Reports such as throughput of entire IBM Virtualization Engine TS7510, throughput of a
particular logical unit number (LUN) in SV5 or SX5, or throughput of a Fibre Channel (FC)
port in CV5, can help to analyze performance issues and improve configuration to achieve
better performances.

7.1.1 Types of reports

The following type of reports are available in IBM Virtualization Engine TS7510:

>

Server Throughput Report

The Server Throughput Report displays the overall throughput of the IBM Virtualization
Engine TS7510.

SCSI/Fibre Channel Throughput Report

The SCSI/Fibre Channel Throughput Report shows the data that goes through Fibre
adapter on the 3954 Model CV5.

SCSI Device Throughput Report

The SCSI Device Throughput Report shows the utilization of the LUN in 3955 Model SV5
or 3955 Model SX5.

Physical Resources Configuration Report

The Physical Resources Configuration Report lists all of the physical resources on
IBM Virtualization Engine TS7510.

VE for Tape Disk Space Usage Report

The VE for Tape Disk Space Usage Report shows the amount of disk space that is used
by each FC port connected to SV5.

Physical Resources Allocation Report

The Physical Resources Allocation Report shows the disk space usage and layout of each
LUN, or of a particular LUN in SV5 and SX5.

Fibre Channel Adapters Configuration Report

The Fibre Channel Adapters Configuration Report shows worldwide port names
(WWPNSs) and port information for each FC port.

Replication Status Report
The Replication Status Report displays information about replication activity.
Virtual Library Information

The Virtual Library Information report shows information about each tape library being
emulated, including the virtual tape drives, tapes, and slots.

Virtual Tape Information

The Virtual Tape Information report shows information about each virtual tape, including
the barcodes, size, and location.

Job Report

The Job Report lists each import and export job that has been run during the specified
time frame, including the job type, status, and start and end time.
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7.1.2 Creating, viewing, and exporting reports

To produce reports in IBM Virtualization Engine TS7510, perform the following steps:

1. Log in to the Virtualization Engine for Tape Console. In the left panel, right-click Reports
and select New, as is shown on Figure 7-1.

-] |BM TotalStorage TS7510 Virtualization Engine for Tape Console

File Edit “iew Tools Help

) WE for Tape Servers Reports
g@ rachowt Depending upo
@‘5; virtual Tape Library System

&7 AN Clients
- #=CslFibre O

®server Throy

$=0sS Device

g Delete ®Fhysical Res
physical adapte

*E for Tape O
’Physical Res|
QPhySical Res|

#Fibre Channe
It is useful far m

@ Fenlicstion

Figure 7-1 Create new report
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2. You are presented a panel with possible report types. Choose one of them by selecting it
and click Next. For this example, we selected Server Throughput Report, which shows
the throughput of the entire IBM Virtualization Engine TS7510. The selection is shown in
Figure 7-2.

Reports Wizard

Select a Report Type

Report Type

Server Throughput Report ke

SCESIFibre Channel Throughput Report

SCSl Device Throughput Report

Physical Resources Configuration Repont

WE for Tape Disk Space Usage Report

Physical Resources Allocation Repaort

Physical Resource Allocation Report {

Fibre channel Adapters Configuration Report

Replication Status Repaort

R

Click =Mext=ta cantinue.

Back l [ Mext ]l [ Cancel ]l

Figure 7-2 Selecting report type
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3. You are presented a panel where you select which time period you want the report to

include. Select a time period and click Next. In our example, we selected the report to be

done for the whole day August 24, as shown in Figure 7-3.

Reports Wizard

Selectthe Reponrt Options

Report Type: Server Throughput Repaort Ejﬁ'

Report Date Range Option:
() Past 30 Days () Past 7 Days
) Yesterday () Today (Current Server Date: 08/29/2006)
(%) Specify a date

Date 0812412006 =]

Click =Mext=ta cantinue.

[ Back ]| [ Mext

]| [ Cancel ]|

Figure 7-3 Specifying the time period for the report
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4. In the panel that opens, you specify the title of report, or leave the default title. Click Next.

In our example, we left the title as default showing the date when the report was produced,
as shown in Figure 7-4.

Reports Wizard

Enter the Report Mame

Report Type: Server Throughput Repaort :ﬂf

Report Name: |ServerThrnughput—DB—29—2DDE~
Invalid characters for the Report Mame: | £
Selected Report Options and Filters:
Diate Time Range:

Specific date {08/24/2006

Data Selection Criteria
Include All SAM Resources and Clients

Click =Mext=ta cantinue.

[ Back ]l [_ Mexk ]| [ Cancel ]|

Figure 7-4 Specifying the title of the report
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5. You are presented the panel where you can check the type of report, time period of the

report, and date of producing the report. If you agree with the listed data, confirm it by
clicking Finish. This is shown in Figure 7-5.

Reports Wizard

Create the Report

Report Type: Server Throughput Repaort :ﬂf
Report Hame: ServerThroughput-08-29-2006
Selected Report Options and Filters:
Diate Time Range:

Specific date {08/24/2006

Data Selection Criteria
Include All SAM Resources and Clients

Click =Finish= to confirm the creation of the repon.

Back ]l [ Finish ]| [ Cancel ]|

Figure 7-5 Confirming the report
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The report is now shown in the right panel, as is seen in Figure 7-6. As we can observe in

the graph, there was high input and output traffic around 9 a.m. and 11:30 a.m., and there
was high write activity at about 1:30 p.m.

SAM RESDUFCE‘\ Systen.'ul Dat;\ Configuration Information

Server Throughput Report

rochevt
08/24/2006

“ 0300 0600 0900 12'00 15:00 1800 2100
30 Minute Intervals
B Data Reac Diata Wiritten
EF I Al me
Figure 7-6 Server Throughput Report
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6. In the right panel, click the System tab. You are presented the graph that shows CPU and
memory usage of 3954 Model CV5. Because CV5 performs emulation of virtual libraries, it
is important to follow the usage of its resources. When using compression, you can expect
high CPU usage. In our example, CPU usage is less than 5% and memory usage does
not go over 450 MB. This is shown in Figure 7-7.

-] IBM TotalStorage TS7510 Virtualization Engine for Tape Console JoEd
File Edit Wiew Tools Help
&:
------ _f SCSIDeviceThroughput-08- VA
...... _v], S oS SAM Resource rSysten?l Data Configuration Information
------ 15[ scsibeviceThroughput 08-3: i
...... L] scoibeviceThroughput 08-3- Server Throughput Report
------ L] sceipeviceThroughput-ng-3- fhochevt
------ _'f SCSIDeviceThroughput-08-3- (MEM) MB % (CP
------ _'f SCSIDeviceThroughput-08-3- 470 +100 |
------ 15[ scsibeviceThroughput 08-3:
------ L5/ scsibeviceThroughput 08-3: [
------ 15/ scsipeviceThroughput 08-3; T
------ _'f SCSIDeviceThroughput-08-3° r 70
------ L] scsiDeviceThroughput-09-0° 407
------ 5] scsiDeviceThroughput-08-01_ e
------ 15[ scsiDeviceThroughput-08-0 1EEE
15[ scsiDeviceThroughput-08-0 e
------ L=] semverThroughput-04-26-200 450
[ ServerThroughput-08-28-200 P30
'Throughput-0 I P20
------ _f ServerThroughput-08-28-200 10
------ L15] sewerThroughput-08-31-200
...... L] semerThroughput-08-31-200 MO o0 T oo bgo0 | 1200 1800 1800 " 3100 0
------ _'f ServerThroughput-09-04-200 30 Minute Intervals
------ _'f WirtualLibraryinfo-08-259-2006 Memary Usage g CPU Usage
------ 'f YirtualTapelnfo-08-298-2006 = 2
------ .vf YirtualTapelnfo-09-01-2006 5 i . L
@i — 55 —
09/04/2006 11:17:34 [rochcvt] Logged in || Serverirochcwt |9:12 &M

Figure 7-7 Usage of CV5 resources: System

Note that you can move the vertical line separating the left and right panes to the left to
increase the size of any report pane for easier viewing. You can also print or export the
right pane information of any report.
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7. Click the Data tab. It shows the throughput in spreadsheet format, in 30-minute intervals,

as can be seen in Figure 7-8.

Note: If you use different time period for the report, the time intervals in the reported

graphs and spreadsheets might be different.

SAM Resource ﬁystem ﬁ)até\ Configuration Information

Server Throughput Report
rochevt
08/24/2006
Start Time End Time Data Read (KB) Data Written (KB)  MEM({KB) CPU (%)
08/24/2006 00:00:00 08/24/2006 00:29:59 0 0 457,728 0
05/24/2006 00:30:00 082472006 00:58:58 0 0 452 920 0
08/24/2006 01:00:00 08/2472006 01:29:59 0 0 453,308 0
05/24/2006 01:30:00 082472006 01:58:58 0 0 4353308 0
08/24/2006 02:00:00 08/24/2006 02:29:59 0 0 453 368 0
05/24/2006 02:30:00 082472006 02:58:58 0 0 453 368 0
08/24/2006 03:00:00 08/24/2006 03:29:59 0 0 453,768 0
05/24/2006 03:30:00 082472006 03:58:58 0 0 433,820 0
08/24/2006 04:00:00 08/2472006 04:29:59 0 0 453,816 0
05/24/2006 04:30:00 082472006 04:58:58 0 0 434 364 0
08/24/2006 05:00:00 08/24/2006 05:29:59 0 0 454 536 0
05/24/2006 05:30:00 082472006 05:58:58 0 0 454 744 0
08/24/2006 06:00:00 08/2472006 06:29:59 0 0 454 924 0
05/24/2006 06:30:00 082472006 06:58:59 0 0 455,000 0
08/24/2006 07:00:00 08/24/2006 07:29:59 0 0 455,300 0
05/24/2006 07:30:00 082472006 07:58:58 0 0 435,288 0
08/24/2006 08:00:00 08/24/2006 05:29:59 32 4,008 455 6352 0
05/24/2006 08:30:00 082472006 05:55:58 3 4 466 435 6352 0
08/24/2006 09:00:00 08/24/2006 09:29:59 26 687,567 63,762,431 458 324 1
05/24/2006 09:30:00 082472006 09:58:58 386 12,544 233 435,324 0
08/24/2006 10:00:00 08/24/2006 10:29:59 1,030,312 1,037,786 458 324 0
05/24/2006 10:30:00 082472006 10:58:58 2,196 695 4,264,991 435,324 0
08/24/2006 11:00:00 0812472006 11:29:59 2,699,875 2671,713 460,024 1
05/24/2006 11:30:00 082472006 11:58:58 63,753,048 63,761,211 438 440 1
08/24/2006 12:00:00 0812472006 12:29:59 764,451 12,543,932 459 604 0
05/24/2006 12:30:00 082472006 12:58:58 1,030,633 2,077 301 438 604 0
08/24/2006 13:00:00 08/24/2006 13:29:59 4,257 734 3,225,476 461,212 0
05/24/2006 13:30:00 082472006 13:58:58 635 643 36,773,336 461 352 0
08/24/2006 14:00:00 08/24/2006 14:29:59 385 6,156,122 461 448 1
05/24/2006 14:30:00 082472006 14:58:58 12,535,239 6,389 651 461 664 1
08/24/2006 15:00:00 08/24/2006 15:29:59 1,030,825 5,301 428 462132 1
05/24/2006 15:30:00 082472006 15:52:58 4 257 734 3,405 462,512 0
08/24/2006 16:00:00 08/24/2006 16:29:59 638 066 2,666,221 461 904 0

Figure 7-8 Report data in numbers
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8. Click the Configuration Information tab. This shows information about virtual tape

libraries (VTLs), virtual tape drives, virtual tapes, ports, and so on, in IBM Virtualization
Engine TS7510, as is shown in Figure 7-9. Note that you can scroll down the window to

see all the defined virtual devices.

SAM Resource ﬁystem |6ata ‘Ennﬁguratinn Information

Report Date: 08/29/2006 10:17:43

SAHN Resource(s) Included

Server Throughput Report

rochevt
08/24/2006

Client(s) Included

748 cvt-35843592

566 BM-03584L22-BRMS
230 1BM-03584L32-jag

286 1BM-03584L32-1t02

255 1BM-03584L32-1to3

781 WTL3584

T3 WTLISG4-1

816 WTL3584-2

T30 BM-03592J1 A-00750
751 IBM-033592J1 A-00751
367 1BM-03592J1 A-0D567
670 IBM-03392J1 A-00670
231 1IBM-03592J1 A-00231
665 1BM-03392J1 A-0DEES
287 IBM-ULT3580-TD2-00287
259 IBM-ULT3580-TD3-002359
782 WTP3554-LTO300752
TE3 WTP3584-LTO300783
TG4 WTP3SE54-LTO300754
800 IBM-ULT3580-TD3-00800
801 IBM-ULT35580-TD3-00801
802 IBM-ULT3580-TD3-00802
517 IBM-ULT3580-TD3-00817
818 IBM-ULT3580-TD3-00818
518 IBM-ULT35580-TD3-00815
820 IBM-ULT3580-TD3-00820
821 IBM-ULT35580-TD3-00821
822 IBM-ULT3580-TD3-00822
233 VinualTape-00233

261 WirtualTape-00261

262 VinualTape-00262

2 Everyone_FC
3 TLErochcwt
14 BRMS-2

15 BRMS-3

17 BRMS-5

18 BRMS-6

19 BRMS-7

20 BRMS-8

21 BRMS-9

22 BRMS-10

23 BRMS-11

24 BRMS-12

25 BRMS-13

26 BRMS-14

27 BRMS-1

31 WTLISE4-104

33 Perfl0A1

Fﬂ—

Figure 7-9 Defined virtual devices in TS7510

Chapter 7. Measuring, monitoring, and problem determination

259



The report has been saved under the name that you specified during your report wizard
dialog, as shown in our example in Figure 7-4 on page 254. You can later display it at any
time by expanding Reports in the left panel, and clicking it. This is shown in Figure 7-10.

&7 san Clients Server

= _[ Repors

------ _3f DiskSpacelsage-08-28-2006
FCAdaptersConfig-04-25-2006
FCAdaptersConfig-08-23-2006
FCAdaptersConfig-08-28-2006
JobReport-08-28-2006
SCSIChannelThroughput-04-25-2006
SCSIChannelThroughput-08-28-2006.6
SCSIChannelThroughput-08-28-2006.7

J
J
J
J
J
J
J
f SCSIDeviceThroughput-04-25-2006
J
J
J
J
I
J

SCSIDeviceThroughput-08-28-2006.6
SCSIDeviceThroughput-08-28-2006.8
SCSIDeviceThroughput-08-28-2006.49 |' II
ServerThroughput-04-25-2006 || ||
ServerThroughput-08-28-2008 { o\

ServerThroughput-03-23-2006.1 A S S SR | L
03:00 06:00 09:00

@ EE Physical Resources

Figure 7-10 Displaying the report
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Exporting the report

If you want to save the report on your PC in spreadsheet form:
1.

Right-click the report name in left panel and select Export from the pull-down menu. This
is shown in Figure 7-11.

@[3 SN Clients

=" [=] Reports

3[ CizkSpacellsage-03-23-2006
3[ FCAdaptersConfig-04-25-2006
[ FCAdaptersConfig-08-23-2006

”[ FCAdaptersConfig-08-28-2006

|2 JobReport08-28-2006

”[ SCEIChannel Throughput-04-25-2006
”[ SCEIChannel Throughpot-08-28-2006.6
”[ SCEIChannel Throughpot-08-28-2006.7
”[ SCEIDeviceThraughput-04-25-2006
”[ SCEIDeviceThraughput-08-28-2006.6
”[ SCSIDeviceThrau...

”[ SCEIDeviceThraughput-08-28-2006.9
”[ SemerThroughput-04-25-2006

”[ SemerThraughput-08-28-2006

”[ SemerThraughput-08-28-2006.1

Figure 7-11 Export a report
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2. You are presented a panel where you can select the folder in which to save the expected
report, as is shown in Figure 7-12. After selecting the folder, click Save. This saves the
report as a .csv file in selected folder.

=] Save
Save in: |E]My Documents [V] I',' [""lE

o ) 1BM
\_'?‘5 ) Images
My Recent |5 My eBooks
Docurments @ My Music
e E‘ My Pictures
[) My PSP Files
Deskkop I) My PSPE Files
|) My Received Files
|) Residency drawings

a

My Documents

My Computer

g File mane: ServerThroughput-08-29-2006]

My Metwark

Places Files af t¥pet | Text (Comma Delimited) (*,csv) {.csv) VI Cancel

Figure 7-12 Selecting location to save report

By using all the information and steps that we have shown, you can produce any of the
available report types. Some of the other report types are described in the following sections.

7.1.3 SCSI Device Throughput Report

This report shows the usage of a LUN in 3955 Model SV5 or 3955 Model SX5. When
producing the report, select the required LUN to see its usage, as shown in Figure 7-13.

Report Type: SC5l Device Throughput Report @

Device Mame Adapter Channel SCSIID LUM
[BM:1724-100 FASIT |
”ﬁﬂ??d-mﬂ FASIT
IEIM:1?24_-1 00 FASIT

[BM:1724-100 FASIT
[BM:1724-100 FASIT

I AN ES
olo|loalolo
o o ol o O
| B —

Click =Mext= to cantinue.

Figure 7-13 Selecting a LUN for report
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The report shows the usage of this LUN in the specified time period, as seen in Figure 7-14.
For more information about how LUNs in IBM Virtualization Engine TS7510 are used, refer to

Appendix A, “Sizing and performance examples” on page 281.

SCSI Device Throughput Report

rochevt
Device [BM:1724-100 FAStT, SCSI Adapter 5, Channel 0, SCSI ID 0, SCSI LUN 3

08/24/2006

30 Minute Intervals

| Data Read Drata Written

Q _—

0300 06'00 0900 12:00 1500 1800 2100

Figure 7-14 LUN usage report
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7.1.4 SCSI/Fibre Channel Throughput Report

This report shows the usage of the selected FC port in 3954 Model CV5. An example of such
a report is shown in Figure 7-15.

SCSL'Fibre Channel Throughput Report

rochevt
SCSI Adapterd4 Channell

08/24/2006

LB B e, . S S e S e i i S et o e e S S e e s
03:00 06:00 09:00 12:00 15:00 18:00 21:00

30 Mimute Intervals

| Data Read Data Written

) -
& e —— i ——— =

Figure 7-15 Usage of a FC port in CV5

Attention: Only FC ports that are set up as initiators show input/output (1/0) activity in the
SCSI/Fibre Channel Throughput Report.

7.2 Event Log, SNMP alerts, CallHome function

With IBM Virtualization Engine TS7510, you have powerful possibilities to monitor events that
occur in the device, and so diagnose and prevent potential failures: You can monitor Event
Log, and you have the option to set up Simple Network Management Protocol (SNMP) alerts,
or use the CallHome function. In this section, we describe these possibilities.

7.2.1 Event Log

Event Log in IBM Virtualization Engine TS7510 contains information about occurrences that
happened during the operation of IBM Virtualization Engine TS7510. An Event Log can be
monitored from Virtualization Engine for Tape Console.
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To monitor an Event Log, perform the following steps:

1. Inthe left panel in Virtualization Engine for Tape Console, click the DNS host name of IBM
Virtualization Engine TS7510. After you click it, the right panel shows information about
IBM Virtualization Engine TS7510, as shown in Figure 7-16.

File Edit ‘iew Tools Help

'-‘3‘5,#’ Wirtual Tape Library System
rC} __g, Yirtual Tape Libraries

rC} EyJ virtual Vault

Gﬁ ImporfExport Queue

{}g FPhysical Tape Libraries

{.‘-‘ &y Physical Tape Drives

71l Replica Resaurces

-y Database
@17 SAN Clients
rC} _[ Repors

G EE Physical Resources

General Event Lna Wersion InFDl g

Hame

Server Mame

Login Machine Mame
IF Address Connected

Login User Mame

Processor 1 - 2—
Metwork Interface
Frotocolis)

Admin Mode

Server Status

Systermn Up Time
WE for Tape Up Time
Fibre Channel WP

Fibre Channel WP

Fibre Channel WP

Fibre Channel WP

Fibre Channel WP

Fibre Channel WP

Fibre Channel WP

Fibre Channel WP

System Drive Usage

Figure 7-16 Navigating to Event Log
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2. In the right panel, click the Event Log tab. This opens the Event Log as shown in
Figure 7-17.

General 'E\’El'lt LUG‘ Version Infnl Q

Type |Date Time ID | Event Message

T T T T T Ty T T T I T T T

| |08/2392006 |16:08:53 | 11223 | Console (root- 8910132 164) Logoed in with readiwrite privileges
|| 0872352006 |16:08:53 | 11304 | Userroot at IP address 910132164 authenticated.
|
|

087232006 | 15:48:48 | 11223 | Console Jana-9.10.132.184): Logoed inwith readiwrite privilege:
0872302006 |15:48:48 | 11304 |User jana at IP address 9.10.132.184 authenticated.
08/23/2006 | 15:56:00 | BOOOO |Fibre Channel Adapter: {13 LOOP UP detected
Q CW0B222006 | 15:485:04 | 11787 39455 Alert: [Event: 4011] [SWaupper] reporied [Logical Drive not an
Q C Q08232006 |15:55:04 | 11787 | 3955 Alert: [Event: 4011] [SWalower] reporied [Logical Drive nnta
Q E| 08/2312006 | 15:54:23 | BOOO1 [Fibre Channel Adapter: {13 LOOP DOWM detected
08/23/2006 | 15:49:03 | BOOOO |Fibre Channel Adapter: (13 LOOP UP detected

Q E |08/2312006 |15:47:31 | BOOO1 [Fibre Channel Adapter: (13 LOOP DOWM detected
A‘ 0872302006 | 15:47:07 | 11424 | Console (roof): VE for Tape Semver Diagnnst@mmar\; Data has

ﬂl. VIR 0872302006 | 15:47:06 | 10213 |Marked Physical Device [3:0:0:1] OFFLIMNE hecause it did nntre—spl
ﬂl. VR 0872302006 | 15:47:06 | 10213 |Marked Physical Devi?[S:D:D:D] QFFLIMNE because it did not respi
ﬂl. VIR 0872302006 | 15:47:06 | 10213 |Marked Physical DeviceTD:B:ﬂ_OFFLINE hecause it did not resm
ﬂl. W 0872302006 | 15:47:06 | 10213 |Marked Physical Device [1:0:8:0] OFFLINE hecause it did not resm
ﬂl. VIR 0872302006 | 15:47:06 | 10213 |Marked Physzical Device [1:0:7:0] OFFLIMNE hecause it did not resm
ﬂl. W 0872302006 | 15:47:06 | 10213 | Marked Physical Device [1:0:6:0] OFFLINE hecause it did not resm
ﬂl. VIR 0872302006 | 15:47:06 | 10213 |Marked Physical Device [1:0:5:0] OFFLIMNE hecause it did not respnl
ﬂl. W 0872302006 | 15:47:06 | 10213 | Marked Physical Device [1@:0] OFFLIMNE because it did not resp
ﬂl. VIR 0BM2302006 (154706 | 10213 | Marked Physical Device [1 :D:S:D_] OFFLIME because it did not resp
ﬂl. Wl 087232006 EM‘:DE 10213 mMarked Physical Device [1:0:2:0] OFFLINE because it did not resp
ﬂl. Wl 08723020068 15:4_?:06 10213 | Marked Physical Device [1:0:1:1] OFFLINE because it did not respr
ﬂl. W 087232006 (154706 | 10213 |Marked Physical Device [1:0:1:0] OFFLINE hecause it did not resm
ﬂl. VIR OBM2302006 (15:47:06 | 10213 |Marked Physical Device [1:0:0:1] OFFLINE hecause it did not resm
ﬂl. Wl 0872320068 |15:4?:DE 10213 | Marked Physical Device [1:0:0:0] OFFLINE because it did not respr

P W T P P I = T YU ....:..:....E_

Figure 7-17 Event Log
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Event Log filtering

An Event Log contains different kinds of messages including informational messages (1),

warning messages (W with exclamation mark), error messages (E with “stop” icon), critical
messages (C with “stop” icon), and so on. See the icons circled in Figure 7-17 on page 266. If

you want to display just some of message types, filter the entries in Event Log. For this:

1. Right-click the IBM Virtualization Engine TS7510 name in the left panel, and select Event
Log from the pull-down list, as shown in Figure 7-18. Click Filter from the pull-down menu

when you expand Event Log.

) YWE for Tape Servers

Disconneck
Adrninistrators
Change Password
Failover

Event Lag

Diagroskic Sumrmary Daka

License
"""" u
- 9
|,J Options
| _:[ F
e Properties
&[G P oo

b
[ % Filter
% Expork
m Purge

3{2; Prink

General iEvent Log

Type |Date

08/23/200]
08123/200
08i23/200
ogizar200]
0gizziz00
ogizar200]
08/23/200)
08123/200
081237200
ogizarz00

08237200

0|

90000 L

08237200
08237200
08237200
08237200

===

b

=

b

=

08237200

b

==

08237200

b

Figure 7-18 Filtering Event Log
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2. You are presented a panel where you can select the types of events and range of items
being displayed. After selecting, click Apply, then click OK. In our example, we selected
only error and critical messages to be displayed. We also selected a date range from
August 22 to August 29. Our example is shown in Figure 7-19.

] Event Log Options

Event Tvpes

[T Infarmation

Erraor
Critical

Skring Search

Search Options | Cortains the string [v] |:| Caze Senzitive

String |

Specific Recards

) Mumber of Lines EI Lines
(:) Last | :‘ Hourz

(%) Dste Range

From |usx 227 2008 [=) |10 ;o ;38
To  |Endwith .|nax 295 2006 [ [ 14 ¢ 44 o 57

I (a4 ” [ Zancel ” [ Apphy ”

Figure 7-19 Selecting item to display in Event Log
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As can be seen in Figure 7-20, only error and critical messages in the Event Log are now
displayed.

General lEvent LDQ‘ Yersion InFo] g

Type |Date Time ID | Event Message

E |08/28/2006 [13:38:17 | 60001 [Fibre Channel Adapter: (0 LOOP DO detected 7
E |08:28/2006 |06:59:13 | 11307 |Invalid passwaord for user jime) used by client at IP address 910

E [08/28/2006 |06:54:06 | 11301 |[Invalid password for user (itso) used by client at IP address 5.10.1

E |08/24/2006 [14:28:58 | 60001 [Fibre Channel Adapter: (2 LOOP DOWWN detected

E |08/24/2006 [10:53:06 | 60001 [Fibre Channel Adapter: (0 LOOP DOWN detected
E

E

E

E

08/24/2006 |10:49:35 | 60001 |Fibre Channel Adapter: (0) LOOP DOWN detected
08/24/2006 |10:45:38 | 60001 |Fibre Channel Adapter: (0) LOOP DOWYN detected “
08/24/2006 |09:21:16 | 60001 |Fibre Channel Adapter: (0) LOOP DOWN detected
08/24/2006 |08:18:11 | 60001 |Fibre Channel Adapter: (2) LOOP DOWN detected

C |0852372006 (15:55:04 | 1178739545 Alert: [Event: 4011] [SV5upper] reported [Logical Drive not an
C |08/2372006 (15:55:04 | 11787 (39545 Alert: [Event: 4011] [S¥5lower] reported [Logical Drive not on
E |08/23/2006 (15:54:23 | 60001 |Fibre Channel Adapter: (1) LOOP DOWN detected

E |08/23/2006 [15:47:31 | BO001 [Fibre Channel Adapter: (13 LOOP DOWN detected
- Ao bly il
E

E

08/2372006 (15:31:09 | 11301 | Invalid password for user (roof) used by client at IF address 9.10.
08/23/2006 [14:25:05 | B0001 [Fibre Channel Adapter: (13 LOOP DOWN detected

08/23/2006 [14:01:19 | B0001 [Fibre Channel Adapter: (13 LOOP DOWN detected

Q E |08/23/2006 [13:50:18 | 60001 |Fibre Channel Adapter: (3 LOOP DOWWN detected

& E |08/23/2006 |13:04:26 | 0001 | Fibre Channel Adapter: (21 LOOP DOWMN detected

Figure 7-20 Filtered display of Event Log
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If you want to export Event Log to your PC, print it on a printer or purge it. Click the IBM
Virtualization Engine TS7510 name in the left panel, select Event Log in the pull-down menu,
and select a required function in the pull-down list expanded from Event Log. You can see
these options in Figure 7-18 on page 267.

7.2.2 SNMP alerts

The customers who have implemented SNMP in their IT environment can decide to monitor
events signalled by the IBM Virtualization Engine TS7510 by generating SNMP alerts at
certain critical events.

To set up SNMP monitoring, you configure Remote Supervisor Adapter (RSA) port in the
3954 Model CV5 for SNMP. After SNMP is configured, an SNMP alert will be generated at
each critical event during IBM Virtualization Engine TS7510 activity. The event data is sent to
an identified SNMP server.

For more information about how to set up to send SNMP alerts in IBM Virtualization Engine
TS7510, refer to Remote Supervisor Adapter Il SlimLine and Remote Supervisor Adapter Il
User’s Guide.

Note: The RSA port 3954 Model CV5 can be configured for SNMP alerts; or it can be
configured for Simple Mail Transfer Protocol (SMTP) mail used by CallHome. It is the
customer’s decision how to configure the RSA port. That is, they can choose no automated
notification or can choose to monitor either via SNMP alerts or CallHome.
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7.2.3 CallHome

270

CallHome is a utility in IBM Virtualization Engine TS7510 that proactively identifies potential
failures and automatically notifies system administrators via an SMTP e-mail item details of
the specific failure or condition.

Because this is a getting started document, we cannot go into significant detail about this
function.

In this section, we provide some overview information sufficient to indicate the power of the
built-in CallHome function. For more information about how to set up the CallHome function,
refer to Chapter 5, “Installation and basic setup” on page 67.

When CallHome is enabled, it creates an SMTP e-mail item when a specific critical event is
written to the Event Log. Using preconfigured scripts (called triggers), CallHome monitors a
set of predefined critical components, such as SCSI drive errors or if a device becomes
offline. When an event is triggered, CallHome uses its built-in Diagnostic Summary feature to
capture the appropriate information details and include that information in the e-mail item.

The detailed information includes the Event Log information and a snapshot of the current
configuration and environment of the IBM Virtualization Engine TS7510.

When you set up CallHome, you specify the SMTP user ID information and can optionally edit
changes to the preconfigured trigger scripts. If you are an experienced user of this function in
the IBM Virtualization Engine TS7510, you can also add your own elements to be monitored
and included in an e-mail item.

To specify to CallHome:

1. Right-click your IBM Virtualization Engine TS7510 host name and select CallHome from
the pull-down options list. You are presented with a window similar to the one shown in
Figure 7-21.

#.] Set CallHome Properties

Signature | Trigger | Diagnostic Summary Data | Svstem Log Check | System Log Ignore

CallHame General Configuration

SMTP Server | localhosk SMTP Port ESEI:

SMTF Lsernarme
SMTP Password Retype Password
User Account | root@localhost
Target Email | callhome@ibm, com
ZC Email

Subject | Callhome Automatic Report

Interval | Dil day | 2i‘ hour | Dil rainte

oK ]| [ Cancel ]|

Figure 7-21 CallHome setup: General
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Enter the SMTP e-mail information.

2. Review the other properties tabs to further define your CallHome when an event has been
triggered. You have several detailed event properties tabs of information available to
accept as defaults or to modify. This includes the IBM preconfigured trigger events and
the Diagnostic Summary information.

Figure 7-22 shows the event trigger scripts already defined with most of them preselected.
Figure 7-23 on page 272 shows the Diagnostic Summary data items available with some
of them already selected for you.

In Figure 7-22, you can see the already enabled trigger scripts in the CallHome - Triggers
Properties window. You can select or deselect each event script and add a new trigger if
you are knowledgeable enough to do that.

-] Set CallHome Properties

General | Signature | Trigger Diagnostic Summary Data | System Log Check. | Svstem Log Ignore

CallHome Trigger

Trigger Hoatification J Enahled
macheck. sh flormal | T+ %5
kfsnmem.sh 10 Mormal U
memehk.sh 5 Mormal
ipstorsvslogehk.sh rormal
ipstorckefg check ipskor,conf rormal
diskusagechk.sh | 95 Marmal D
defaultipchk.sh etho 10.1.1.1 Mormal X El
m D | Moarrnal el ot

‘ | Celete ‘

oK ]| [ Cancel ]|

Figure 7-22 CallHome: Trigger event filtering
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3. When you have finished setting up the triggers, select the Diagnostic Summary Data tab
to see a window like the one shown in Figure 7-23.

.| Set CallHome Properties

General | Signature | Trigger | Diagnostic Summary Data | System Log Check | System Log Ignore

CallHome Diagnostic Summary Data

; [ Loaded Kernel
YE for Tape Configuration [] Metwark Configuration
SCSI Devices [ kernel Symbals
[] ¥E For Tape Virkual Device []tCore File
[]Fibre Channel [[] 5can Physical Devices

Log File

oK ][ Canﬂ

Figure 7-23 CallHome: Diagnostic Summary Data

You see that the diagnostic information is already preselected. You can select additional
information to be included in the SMTP e-mail, depending upon your expertise with the
IBM Virtualization Engine TS7510.

a. Review the System Log Check and System Log Ignore properties.
b. When you have finished, click OK and you have set up CallHome.

7.3 Problem determination

This section provides information about the tools for problem determination. First, we
describe IBM Virtualization Engine TS7510 problem determination tools and then we
describe System i problem determination tools. Finally, we provide some cases of problem
determination.

7.3.1 IBM Virtualization Engine TS7510 problem determination tools

If your IBM Virtualization Engine TS7510 has some problem related to hardware, refer to the
IBM Virtualization Engine TS7510 Hardware Installation, Setup, and Problem Determination
Guide, GC26-7766. The manual describes the details of problem determination. The
following sections are problem determination tools related to software. You can use the tools
while you encounter some problem using virtual tape library.
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Event Log

The Event Log contains a record of significant occurrences that occur during the operation of
the IBM Virtualization Engine TS7510 server. The Event Log can be viewed in the
Virtualization Engine for Tape Console.

1. Select the IBM Virtualization Engine TS7510 server on Virtualization Engine for Tape
Console.

2. Select the Event Log tab in the right pane. See Figure 7-24.

] IBM TotalStorage TS7510 Virtualization Engine for Tape Console ==

File Edit Wew Tools Help

enetal IEvent LD@' version Info)

! Type |Date | Time ID] Event Message

@ B Virtual Tape Library System | |09/5/2006 |14:30:02 | 11687 | Cansole (raot): virual Libra%g
@[ 54N Clients | |08/05/2006 |14:30:02 | 40058 |Virtual Library 954 deleted <
& | ] Repons | |09/05/2006 [14:30:02 | 11687 | Consale (root: Virtual Drive

08/05/2006 |14:30:02 | 40055 |Virtual Tape Drive 960 dele
090572006 | 1430002 | 11687 | Consale {roof): Witual Drive
09/05/2006 |14:30:02 | 40055 Virtual Tape Drive 959 dele

|

|

|

|| 09082006 | 14:30:02 | 116887 | Console {root): virtual Drive
|

|

|

|

|

o [E Physical Resources

09905/2006 |14:30:02 | 40055 |Virtual Tape Drive 958 delel
<DQIDSI20EIE 14:3&02 11687 | Consale {roof): YVidual Drive
09/05/2006 |14:30:02 | 40055 |Virtual Tape Drive 957 delel
090572006 | 1430002 | 11687 | Consale {roof): YWitual Drive

0905/2006 |14:30:02 | 40055 |Virtual Tape Drive 956 delel
= nanasang | 143 | 11RR7 | Gansnle frant viual nrig'&

g4Il

09/05/2006 14:29:17 [rochovt] irtual Tape Library 954 (ID: aaa) was added. V Serverrochovk | 2031 PM

Figure 7-24 IBM Virtualization Engine TS7510: Event Log

More information about the use of the TS7510 reports to display the Event Log can be found
in 7.2.1, “Event Log” on page 264.

Note: When you right-click and select Event Log, this enables you to do the following
additional functions:

v

Filtering Event Log
Exporting Event Log
Printing Event Log
Purging Event Log

yvy

RSA remote console

RSA provides remote console function. See 5.2.5, “RSA configuration” on page 79. Remote
console enables you to access text console, graphical user interface (GUI), and BIOS settings
on 3954 Model CV5 via Ethernet network. It is useful to determine some problem related to
Linux OS, network, Fibre Channel and also hardware error.
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FAStT Storage Manager client

Fibre Array Storage Technology (FAStT) Storage Manager client software application is used
to access the TS7510 Cache Controller 3955-SV5 and attached TS7510 Cache Modules
3955-SX5. Access to FASET Storage Manager is accomplished via the RSA port or by
installing the FAStT Storage Manager client on the TS7510 Management Console.

See “FAStT Management Client” on page 61. The FAStT Storage Manager Client is used to
determine problem.

Note: We recommend that you use RSA remote console and FAStT Storage Manager
client with direction from IBM Support, when you require problem determination.

Diagnostic data for technical support

Gathering diagnostic data is useful for your technical support team to help solve system
problems. Each file contains technical information about your server, such as server
messages and a snapshot of your server’s current configuration and environment. You
should not create diagnostic data unless you are requested to do so by your technical support
representative.

To create a diagnostic data file:

1. In the Virtualization Engine for Tape Console, right-click your IBM Virtualization Engine
TS7510 server and select Diagnostic Summary Data.

2. Based on the discussion with your Technical Support representative, select the options
you want to include and set the diagnostic summary file name, as shown in Figure 7-25.

i) Diagnostic Summary Data Options
System Information Loaded Kernel
VE for Tape Configuration [#] Metwork Configuration
SCSI Devices kernel Symbols
VE for Tape Yirtual Device [v] Core File
[w] Fibre Channel []5can Physical Devices
[+] Log File ——

Specific Records

Lask Lines
@ =

(@) Dats Range 090412008 (=] to 9.05/2008(=)

[ ] WE For Tape Messages Only

Save As | Jesktopirochovt-diagsum-puild1 143, kar .0z E

[ Create Diagnostic Summary Data ][ Cancel ]

L

Figure 7-25 IBM Virtualization Engine TS7510: Diagnostic Summary Data Options
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7.3.2 i5/0S problem determination tools

The following are the tools provided by i5/0S. The tools are also used in problem
determination for physical tape resources.

JOBLOG

If you find some problem during backup, first you must check the joblog of the backup job. The
joblog might contain information that helps you to determine the cause of a backup problem.
Many of these logs contain messages that can help you understand what the system has
done concerning your backup functions.

» Display Job Log (DSPJOBLOG): If the job is interactive, use the DSPJOBLOG command
to see the joblog.

> Work with Active Jobs (WRKACTJOB): If the job is running now, use WRKACTJOB
command to see the status of the backup job.

»  Work with Submitted Jobs (WRKSBMJOB): If the job was submitted, use the
WRKSBMJOB command to see spool file of the submitted backup job.

QSYSOPR

The system operator's message queue, QSYSOPR, is a good place to look for information
about hardware software errors. Most of the error messages are logged to the QSYSOPR

message queue. If the virtual tape library fails to back up, the QSYSOPR message queue

logs an error message that indicates the reason for the failure. Issue DSPMSG QSYSOPR
command to see QSYSOPR messages.

Of course, the WRKPRB command is useful to see some problems. The WRKPRB command
shows descriptions of system problems, both system-detected and user-perceived. You can
work with a problem, work with alerts, or work with the text you added to the problem record.

Work with Hardware Resources (WRKHDWRSC) command

Work with Hardware Resources (WRKHDWRSC TYPE(*STG)) command shows the
detection of tape library and tape device. After i5/0OS detect tape library, TAPMLBXX device
description is created (SYSVAL QAUTOCFT=1 is required). Then you can see TAPMLBXX
device, as shown Figure 7-26.

Work with Storage Resources

Type options, press Enter.
7=Display resource detail 9=Work with resource

Opt Resource Type-model Status Text
CMB09 2844-001 Operational Combined function IOP
DCO4 5704-001 Operational Tape Controller
TAPMLBO2 3584-032 Operational Tape Library

Figure 7-26  WRKHDWRSC TYPE(*STG) command
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You can see the tape device by selecting TAPMLBXX device with 9=Work with resource.
See Figure 7-27. You can verify that TAPMLB devices and TAP devices are operational.

Work with Storage Controller Resources

Type options, press Enter.
5=Work with configuration descriptions 7=Display resource detail

Opt Resource Type-model Status Text
TAPMLB02 3584-032 Operational Tape Library
TAP11 3580-003 Operational Tape Unit
TAP12 3580-003 Operational Tape Unit

Figure 7-27 WRKHDWRSC TYPE(*STG) command: Tape device

System Service Tools

System Service Tools (SST) displays hardware information in detail. If the WRKHDWRSC
command does not show tape libraries and tape devices correctly, try to do SST for problem
determination. SST displays TAPMLBXX devices and TAP devices and also shows the tape
drive serial number.

If you want to know the WWPN of the Fibre adapter from the operating system, you must use
SST. The following method shows how to display the WWPN of the Fibre adapter.
1. Start SST with the STRSST command and log on DST user.

2. Select 1. Start a service tool — 7. Hardware service manager — 2. Logical hardware
resources — 1. System bus resources. SST now shows Logical Hardware Resources
on System Bus, as shown Figure 7-28.

Logical Hardware Resources on System Bus
Type options, press Enter.
2=Change detail 4=Remove 5=Display detail 6=1/0 debug
7=Display system information
8=Associated packaging resource(s) 9=Resources associated with IOP
Resource
Opt Description Type-Model Status Name
HSL I/0 Bridge 28E7- Operational BCO9
Bus Expansion Adapter 28E7- Operational BCC14
System Bus 28B7- Operational LB12
Multi-adapter Bridge 28B7- Operational PCI11D
Combined Function IOP 2844-001 Operational CMB14
9 Combined Function IOP 2844-001 Operational CMB09

Figure 7-28 SST: Logical Hardware Resources on System Bus
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3. Select the IOP that has Fibre adapter with 9=Resources associated with IOP. The
Logical Hardware Resources Associated with IOP screen opens. See Figure 7-29.

Logical Hardware Resources Associated with IOQP
Type options, press Enter.
2=Change detail 4=Remove 5=Display detail 6=1/0 debug
7=Verify 8=Associated packaging resource(s)
Resource
Opt Description Type-Model Status Name
Combined Function IOP 2844-001 Operational CMB09
5 Storage IOA 5704-001 Operational DCO4
Tape Library 3584-032 Operational TAPMLBOZ
Tape Unit 3580-003 Operational TAP11
Tape Unit 3580-003 Operational TAP12
Tape Unit 3580-003 Operational TAP13

Figure 7-29 SST: Logical Hardware Resources Associated with IOP

4. Select Storage IOA with 5=Display detail. You can see the Auxiliary Storage Hardware
Resource Detail as shown in Figure 7-30. You can see the WWPN of the Fibre adapter.

Auxiliary Storage Hardware Resource Detail
Description . . . . . . . . . . . . : Storage I0A
Type-model . . . . . . . . . . .. : 5704-001
Status . . . . ..o 0oL :  Operational
Serial number . . . . . . . . ... 1F-9420250
Part number . . . . . . . . . . . . : 0000000P4295
Resource name . . . . . . . . . . . :  DCO4
Worldwide port name . . . . . . . . :  10000000C93FC5AC

Figure 7-30 SST: Auxiliary Storage Hardware Resource Detail

7.3.3 The case of problem determination

Most cases of problem determination are described in IBM Virtualization Engine TS7510
User’s Guide, GC26-7769 (Chapter 10, “Troubleshooting”). If you encounter the following
problems, check this manual. In the following sections, we describe some unique cases of
problem determination related to i5/0S.

» General Management Console operations

— Management Console is unable to connect to a TS7510 Virtualization Engine server
— Requested operations cannot be performed from the Management Console
— Management Console operations are very slow

» Physical resources

— TS7510 Virtualization Engine Management Console does not show physical storage
devices as expected
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» Logical resources

Virtual tapes are displayed as offline on the Management Console

Tape expansion does not work

Client cannot see tape library or drive as provisioned by TS7510 Virtualization Engine
Client sees the tape library or drive but cannot access it

» Import/Export does not work as expected

i5/0S cannot see virtual tape libraries or virtual tape drives

This case is related in IBM Virtualization Engine TS7510 User’s Guide, GC26-7769,
(Chapter 10, “Troubleshooting”). Client cannot see tape library or drive as provisioned by
TS7510 Virtualization Engine.

» Hardware check

— Check the physical connection between i5/0S and the IBM Virtualization Engine
TS7510.

Verify the Fibre adapter on both i5/0S and the IBM Virtualization Engine TS7510 that
all lights are green and blinking.

» IBM Virtualization Engine TS7510 check
— Verify that the pair of initiator WWPN and target WWPN is correct.

Open your SAN client of i5/0S on Virtualization Engine for Tape Console and select
the Resources tab, as shown in Figure 7-31. You can verify that the adapters holding
the WWPNs are correctly connected and also verify that SAN zoning does not prevent
the connection.

Eerral lﬁesourceu

Fibre Channel Devices

Virtual Device .| Lun| Initiator WAAPH Target WWAAWPHN . | ACCESS

W VYTL3584-1 010-00-00-00-c9-37-35-2a | 21-01-00-04-77-17-05-T5 0| Readidirite Mon-Exclusive
@ 1BM-LILT3480-TD3-00976 | .. 1/10-00-00-00-c9-37-35-22 | 21-01-00-0d-77-17-05-T5 0| Readidirite Mon-Exclusive
W IBEM-LILT3580-TD3-00977 __ 2110-00-00-00-c9-37-35-24 |21-D1-DD-Dd-??-1?-DS-?5 0| Readidirite Mon-Exclusive

Figure 7-31 IBM Virtualization Engine TS7510: Fibre Channel Devices

» i5/0S partition check
— Check that System Value QAUTOCFG is 1=0n.

If QAUTOCEFG is not 1=0n, i5/0OS detects the resources but does not create device
descriptions.

— Check resources from SST.

See “System Service Tools” on page 276. You can verify the resources using SST
screen. If you cannot see any resources on the correct Fibre adapter, you might have
to perform IOP-reset to recognize the new tape library. Contact IBM Support and get
the directions to perform IOP-reset.
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i5/0S fails to back up data to virtual tape library

This case is related in IBM Virtualization Engine TS7510 User’s Guide, GC26-7769,
(Chapter 10, “Troubleshooting”). Client sees the tape library or drive but cannot access it.

» i5/0S partition
— Check the i5/0S joblog and messages for your backup jobs.

See “JOBLOG” on page 275, and “QSYSOPR” on page 275. First, you have to check
the log of the backup job, QSYSOPR message queue, and WRKPRB output.

— Verify that TAPMLB and TAP devices are showing the correct status.

Use the WRKMLBSTS command to see the status of TAPMLB. Verify that TAPMLB
device is varied on and the TAP devices are operational. See the example in
Figure 7-32.

If some TAP devices are varied on, the TAP devices are not operational. You must
vary off the TAP devices.

Work with Media Library Status

Type options, press Enter.
1=Vary on 2=Vary off 3=Reset resource 4=A1Tocate resource
5=ATlocate unprotected 6=Deallocate resource 8=Work with description

Device/ Job
Opt Resource Status Allocation name
TAPMLBO02 VARIED ON
TAP11 OPERATIONAL UNPROTECTED
TAP12 OPERATIONAL UNPROTECTED
TAP13 OPERATIONAL UNPROTECTED

Figure 7-32 WRKMLBSTS command
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Sizing and performance
examples

In this appendix, we discuss the facts that influence performance of the TS7510 with i5/0S.
Some of these apply generally to the TS7510 connected to any operating system. Our
content includes disk storage sizing and examples of save performance test results.

This appendix includes performance measurements of IBM Virtualization Engine TS7510
within an i5/0S V5R4 i5/0S partition run during this residency. The tests were done
informally through cooperation among i5/0S and TS7510 development, the IBM Redbook
residents and IBM System i performance assessment people who produce the System i
Performance Capabilities Reference manual. We used our own devised test cases as well as
a subset of test cases that are used to provide information for the save and restore chapter of
the System i Performance Capabilities Reference, i5/0S Version 5, Release 4 manual.

Our performance test coverage was a reasonable combination of single larger files and a mix
of many small files as these are the typical scenarios that provide the range of highest
throughput (single large file) and lower throughput (many small files) when doing save and
restore functions. At the time this IBM Redbook was published, there were no plans to do
additional performance testing and documentation of TS7510 and it/OS performance.

Performance disclaimer: The information in this appendix is presented “as is” and as
such, does not guarantee similar results in customer unique save and restore scenarios.
The information is presented to assist you in determining reasonable performance
expectations unique to your own environment.
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General performance discussion

Data flow

Performance of external storage device, and related sizing guidelines are always an
important subject, in planning, implementation, and maintenance of the device. They are
especially important when an external storage device is connected to System i partition
running critical i5/0OS production workload.

When saving to or restoring from a virtual tape library (VTL), the operating system issues tape
device input and output operations are performed with the disk configuration within the
Virtualization Engine TS7510. Therefore, the performance of virtual tape drives actually
depends on factors that influence external disk performance. The most important of these
being the number of disk arms and number of FC adapters used. We discuss each of them in
more details. But even before that, we briefly describe data flow between an i5/0S partition
and IBM Virtualization Engine TS7510.

When a block of data is written to a virtual tape in TS7510, or read from a virtual tape, it is
transferred from i5/0S memory to the input/output processor (IOP), then to the input/output
adapter (I0OA), and through SAN connection to the TS7510. A write operation is
acknowledged as soon as the data reaches the memory in CV5. Then, the data is transferred
to the disk system consisting of SV5 and SX5, first to the cache in SV5, and finally to the disk
drives.

An example of the data flow (indicated by the orange arrow) is shown in Figure A-1.

i5/0S partition

System memory

IOP|~ —i_‘[—; IOA

Write Acknowledgment

SAN connection

TS7510

| ]
E Memory CV5
Virtual tape drive

Figure A-1 Data flow to a TS7510 disk drive
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The IOA shown can be a Fibre Channel tape adapter feature #2765, #5704, or #5761. The

terms RIO-G and HSL-2 can be used interchangeably; they represent the same loop

technology.

Number of disk arms used in IBM Virtualization Engine TS7510 at save and

restore
The disk drives within a Virtualization Engine TS7510 reside in two 3955 Model SV5s and
optionally in up to fourteen 3955 Model SX5s. Each 3955 Model SV5 and 3955 Model SX5
contains 14 Serial Advanced Technology Attachment (SATA) technology disk drives of size
250 GB, which are divided in two Redundant Array of Independent Disks 5 (RAID-5) arrays of
seven disk drives. Both 3955 Model SV5s, and the two 3955 Model SX5s in an expansion
frame contain two hot spare disk drives. This can be seen in Figure A-2, which shows a
maximum disk configuration.
o 6+P ] o 6+P )
Base frame| 3| ( 5P ] 3 6P ] Expansion
| |1 frame
o 6+P ] ol 6+P )
x x
2 6+P ) ° 6+P )
|1 |1
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[ 6+P ] - ( 6+P ]
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x
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Figure A-2 Disk drive arrays in IBM Virtualization Engine TS7510

The following logical volumes (LUNS) - logical disks, are defined from RAID-5 arrays within a

3955 Model SV5:

One 1152 GB LUN for virtual tapes
One 1162 GB LUN for virtual tapes

vyvyyy

One 8 GB - Boot LUN for Virtualization Engine
Two 1 GB LUNSs for repository of Virtualization Engine software
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This is shown in Figure A-3.

3955 model SV5
8 GB LUN Disk drives
\\( N N Ve N Y4 N\
2*1 GBLUNs —]
P S
1152 GB LUN
AN AN AN AN 4 J\ J
Y Y ay T W o
g -
1162 GB LUN P S
w @
A y,
Disk drives

Figure A-3 LUNs in 3955-SV5

Each big LUN (1152 GB, 1162 GB) is used for virtual tape drives in a RAID-5 array.
Therefore, it uses either five disk drives or five disk drives as described next.

In each 3955 Model SX5 with spare disk drives, there are two LUNs of size 1162 GB for
virtual tapes, each LUN using five disk arms from one RAID-5 array. In each 3955 Model SX5
without spare disk drive, there are two LUNs of size 1497 GB for virtual tapes, each LUN
using six disk arms from one RAID-5 array.

When a virtual tape is created by the user, the TS7510 software assigns 5 GB disk space by
default. You can change this default value to more disk space. As saves are performed to a
virtual tape, its size dynamically increases in increments of 5 GB or 7 GB depending on
specified type of tape device being emulated by your virtual tape definition.

When a virtual tape is mounted the first time, it is assigned disk space from one LUN. While
this tape is further used and more than the default size (we assume 5 GB in this document) is
required, the initial size is incremented using disk space from the same LUN, until this LUN is
filled with data. If even more disk space is needed for a virtual tape after the LUN has been
filled, disk space from another LUN is used.

When a virtual tape is mounted the first time, the algorithm in the TS7510 picks up a LUN for
disk assignment is designed to keep the number of virtual tapes per LUN as equal as
possible. This is done independently of the VTL to which the tape belongs.

We expect that a virtual tape will frequently use disk space from only one LUN most of the
time, therefore five or six disk arms will be used during save to or restore from a virtual tape.

At the same time, other virtual tapes may use disk space from the same LUN. In times of high
I/O rates from multiple saves being performed during the same time, this can impact
performance.
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The number of Fibre Channel ports used

The following two types of Fibre Channel ports are used when saving to or restoring from a
virtual tape:

» Fibre Channel (FC) adapter in the System i partition running i5/0S: This adapter is
generically also referred to as an input/output adapter (IOA). They provide 2 Gb/sec or
4 Gb/sec, depending on the type of IOA (2765/5704 = 2 Gbps, 5761 = 4 Gbps).

» Fibre channel (FC) port within the IBM Virtualization Engine TS7510 3954 Model CV5:
They provide 2 Gb/sec.

Technically, up to 16 VTLs can be assigned to one IOA under i5/0S and all VTLs from one
IBM Virtualization Engine TS7510 can be assigned to all FC ports in that TS7510. However,
for performance reasons, you should restrict these assignments to fewer VTLs per i5/0S
owned IOA and fewer FC ports in a IBM Virtualization Engine TS7510 per VTL. We discuss
more on this subject later in this appendix where we discuss sizing guidelines for assigning
IOAs and FC ports.

Sizing the IBM Virtualization Engine TS7510

Because the IBM Virtualization Engine TS7510 may be used in very complex environments
(multiple operating systems and multiple saves or restores running at the same time), it is
important to have a clear picture of what backups will be done at which time, to properly size
for them.

It is also important to know the amount of data saved, and if parallel (concurrent) saves will be
used. After the schedule of backups is clear, we recommend that you roughly estimate how
long each backup will take, and figure out which will be the most busy period. You then have
to size the IBM Virtualization Engine TS7510 for the most busy period. Also, we recommend
that you determine which is the maximum duration time of backup that the customer can
afford. If needed, consider the i5/0S capability to perform parallel save to two tape drives
from the same save job to decrease the duration of time to complete the save. In 3.9,
“Examples of using TS7510 with i5/0S” on page 44, we present how to plan for some
customer cases.

Sizing should be done for the following elements and functions of the IBM Virtualization
Engine TS7510:

» Number of virtual tape drives

Number of IBM Virtualization Engine TS7510

IOAs in i5/0S, and the number of virtual tape libraries
Number of virtual tapes

FC ports in IBM Virtualization Engine TS7510
Number and size of virtual tapes

vyVvyvYyyvyy

Further in this chapter, we describe sizing for each of the listed elements.

After sizing the elements and the functions listed above, consider the resources required for
exporting virtual tapes to a physical tape library, the replication function, and the
high-availability option of the IBM Virtualization Engine TS7510.

Decide on your IBM Virtualization Engine TS7510 configuration based on values obtained for
sizing all of the considerations we have covered.
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The flow of the steps for sizing a IBM Virtualization Engine TS7510 for an i5/0OS partition is
shown in Figure A-4.

Backup When

Backup What

Backup How

Determine the busiest period

'

Size the number of virtual tape drives

'

Size the number of TS7510

|

Size the number of IOA

'

Size disk space in TS7510

'

Size the number of ports

Replication

Size Another TS7510
Size Bandwidth

Size for HA Option

Size for a Tape

Library

TS7510 Configuration

Figure A-4 Sizing steps for the TS7510 with i5/0S partition

Sizing the number of virtual tape drives for peak workloads

After you determine how many tape drives are needed for each save, we recommend that
you look for the period when the most tape drives needed.

According to the example shown in 3.9.1, “Example 1: Four i5/0OS partitions saving entire
system in different time periods” on page 44, we decided that parallel save will be done for
systems B and D, therefore two tape drives are needed for each save of system B and D. The
total number of tape drives needed on each day is shown in the Table A-1.
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Table A-1 Peak terabytes of data saved each weekday per system

Monday Tuesday Wednesday | Thursday Friday Saturday Sunday
System A 02TB 0.2TB 0.3TB 0.3TB 0.7TB
System B 1.3TB 1.3TB
System C 0.27TB 0.27TB 0.2TB 1.2TB
System D 1.5TB 1.5TB 1.5TB
No. drives 2 2 2 2 2 4 5
Total size 04TB 04TB 0.5TB 1.5TB 1.5TB 2.8TB 3.5TB

As can be seen in Table A-1, five virtual tape drives are required in the busiest period, which
is Sunday. Therefore, in this example, we sized for five virtual tape drives.

As can be seen in the graphs shown in Figure A-5 on page 288 (save writes) and Figure A-6
on page 288 (restore reads), four virtual tape drives achieve up to approximately 350 GB per
hour.

Later in this appendix, in “Save and restore performance measurements using i5/0S” on
page 293, we describe performance results of several workloads. One of the test
measurements shows a Large Database File workload delivers about 350 GB per hour.
Another workload - User Mix saves at about 300 GB per hour. Therefore, in general, you can
consider using 300 GB to 350 GB per hour when estimating the time needed for backup.

However, if you are planning backups of workloads significantly different from our Database
File or User Mix workloads, you may want to consider the measurements of our i5/0S
workloads described in “Save and restore of different workloads, comparing to other tape
devices” on page 294.

For more information about i5/0S workloads used for performance measurements in this
IBM Redbook, refer to “Workloads used for the IBM Redbook test benchmarks” on page 294.

Sizing the number of IBM Virtualization Engine TS7510 systems

Measurements of total throughput of IBM Virtualization Engine TS7510 with different number
of virtual tape drives were performed in IBM Storage Systems development. They were
performed for read operations and write operations for both base configuration (1 node) and
high-availability configuration (2 nodes). In this testing, four FC ports in CV5 were used for
host connection. Virtual tape drives were connected so that each virtual tape drive was
assigned to a particular FC port in CV5, and the drives were evenly split across all available
ports. The throughput achieved at a certain number of tape drives in these tests, is shown in
the graphs in Figure A-5 (peak write rates) and Figure A-6 (peak read rates).
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Figure A-5 Write peak data rate in TS7510
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Figure A-6 Read peak data rate in TS7510

As can be seen in these graphs,16 is the optimal number of virtual tape drives to be active at
the same time in a IBM Virtualization Engine TS7510. If more tape drives are needed to work
at the same time, it is a good idea to consider more than one IBM Virtualization Engine
TS7510.
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This consideration is valid regardless of how many VTLs are defined, and how the virtual tape
drives are spread across VTLs.

Sizing the number of IOAs and VTLs

When two virtual tape drives are connected to one IOA (FC adapter), each tape drive
achieves the data rate of up to 350 GB/h in saving Large Database File workload. Almost the
same rate is achieved when two tape drives are connected through the same IOA, as can be
seen in Figure A-9 on page 299 saving concurrently the Large Database File. Therefore, you
may want to attach two virtual tape drives to one FC IOA within an i5/0S partition.

This consideration is valid for both IBM System i 2 Gbps adapters (#2765, #5704) and 4 Gbps
adapters (#5761) in a System i partition, because 3954 Model CV5 contains 2 Gb FC ports,
and thus the available bandwidth between any IOA and an FC port in CV5, is 2 Gb.

Because each IOA must have a control path defined in a VTL, and only one control path is
possible per VTL, size for one VTL on each IOA. However, if you decide to use multiple virtual
tape drives attached to one IOA, you can consider multiple VTLs on that IOA.

We also recommend that you consider the usage of tapes when sizing VTLs, because each
VTL is registered in Backup Recovery and Media Services (BRMS) as a tape library
containing its own tapes.

Sizing the disk capacity in IBM Virtualization Engine TS7510

When sizing the required disk space in 3955 Model SV5 and 3955 Model SX5, it is important
to keep in mind that a virtual tape does not have fixed capacity. When created, a tape has
capacity of 5 GB by default, unless you specify different capacity when you create it. When
data is saved to the tape, its capacity increases as needed. This is different to physical tapes
which have fixed capacity.

Therefore, with virtual tapes you just size the amount of disk space needed, regardless of
how many tapes will be defined. This is the opposite to sizing physical tapes where you size
the number of tapes needed.

To properly size the required disk space, you have to estimate how long you will keep any
backed up data within the IBM Virtualization Engine TS7510. This depends on your
company’s backup policies, and the critical nature of the data and the frequency at which it
would need to be restored to the system.

When determining how long saved data will stay in IBM Virtualization Engine TS7510 before
exporting to physical tape or deleting it, you should consider at least the following issues:

» Usually, some data used by a critical application must be restored faster than others.
Typically, this data would be kept on virtual tapes, and other less critical data or less
frequently required data can be exported to physical tapes on slower physical tape drives.

Often the data that has to be restored quickly expires (becomes obsolete information) in a
few days and is replaced by a more recent version of that data. Then the obsoleted data
can simply be erased from the TS7510 disks.

» Each company has agreements about how quickly specific backup data has to be
restored. Typically, this is included in agreements often called service-level agreements.
For example:

— Backup of Domino mail which is kept for less than 2 weeks must be restored in 1 hour.
— Mail which is kept for longer than 2 weeks can be restored in 3 hours.
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We recommend sizing disk space within IBM Virtualization Engine TS7510 for each i5/0S
partition separately. The following formulas help you to estimate how much disk space is
required for a specific i5/0S partition.

» If full backup is done every day:

Formula: (daily amount of backup data) x (number of days the backup is kept) = disk
capacity required for current backup environment

Example: A customer saves daily 500 GB of data, and he keeps the saved data for
14 days. Disk capacity required for current backup environment is as follows:

500 GB x 14 =7000GB =7 TB
» If incremental backup is done every day, and full backup is done every week:
Formula: (weekly amount of backup data) x (number of weeks the backup is kept) +

(daily amount of backup data) x 10 = disk capacity required for current backup
environment

Note: In this case, we recommend keeping the daily incremental backup data for at
least one week (7 days), in order to apply to the last full backup. To be on the safe side,
we suggest keeping these incremental saves for 10 days rather than 7 days, just in
case some problem occurs with the “next full backup.”

Example: A customer saves weekly 1.4 TB as full backup, and he saves daily 200 GB of
incremental backup. He keeps the saved data for 3 weeks (more than 10 days). Disk
capacity required for current backup environment is as follows:

1.4TBx3+200GBx10=6.2TB
» If cumulative incremental backup is done every day, and full backup is done every week:
Formula: (weekly amount of backup data) x (number of weeks the backup is kept) +

(amount of last cum. increment) x 3 = disk capacity required for current backup
environment

Note: In this case, we recommend keeping the last cumulated (the biggest) incremental
backup, to apply to the last full backup. To be on the safe side, we suggest that you
keep it for 3 days.

Example: A customer saves weekly 1.4 TB as full backup, and saves daily cumulative
incremental backup. The last cumulative incremental backup in the week is 500 GB. He
keeps the saved data for 3 weeks. Disk capacity required for current backup environment
is as follows:

1.4TBx3+500GBx3=5.7TB

We also recommend taking into account the possible monthly growth of data to be saved and
restored. For this, calculate first the amount of disk space required for monthly growth by the
following formula:

Formula: (disk capacity required for current backup environment) x (% monthly data growth)
= amount of disk space required for monthly growth
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Next, approximate the required disk space to accommodate current backup environment and
monthly growth, based on a decision for how many months should disk space in the TS7510
be sufficient:

Formula: (disk capacity required for current backup environment) + (number of month disk
space should be sufficient) x (amount of disk space required for monthly growth) = required
disk capacity including monthly growth

Example: Customer’s disk capacity required for current backup environment is 5.7 TB. The
customer plans 3% of monthly data grow, and he wants disk space in IBM Virtualization
Engine TS7510 to be sufficient for 12 months.

Amount of disk space required for monthly growth is as follows:
5.7TBx 3% =0.17TB
Required disk capacity including monthly growth is as follows:

57TB+12x0.17TB=7.74TB

Tip: The TS7510 offers much flexibility in handling the amount of data that fizs on a virtual
tape volume. Up to a maximum of available disk storage, the original size of a virtual
volume can be extended. This is in direct contrast to the physical limits of each real tape
media. This significantly eases the task of managing your backups.

Example of sizing disk capacity in IBM Virtualization Engine TS7510

In this example, we size the required disk space in IBM Virtualization Engine TS7510 for the
case described in Example 1in 3.9.1, “Example 1: Four i5/0S partitions saving entire system
in different time periods” on page 44.

The customer plans to use IBM Virtualization Engine TS7510 for four i5/0S partitions, his
backup scheme is shown in Table A-2. The customer plans current configuration of IBM
Virtualization Engine TS7510 for 6 months including monthly growth.

Table A-2 Example backup sizes and schedule

Monday | Tuesday | Wednes- | Thursday | Friday | Saturday | Sunday | Timeto | Monthly
day keep growth
data
System A | 0.2 TB 0.2TB 0.3TB 0.3TB 0.7TB 14 days | 2%
System B 1.3TB 1.3TB 14 days | 3%
SystemC | 0.2TB 0.2TB 0.2TB 1.27TB 7 days 2%
System D 1.5TB | 1.5TB 1.5TB 21 days | 3%

We size the required disk capacity for each i5/0S partition, as shown in the following

sections.

System A

Once per week full backup is taken, while during the week cumulative incremental backups
are taken every day. The number of weeks to keep data and the monthly growth are shown in
Table A-2.
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We calculate the amount of required disk space for current backup environment by formula:

(weekly amount of backup data) x (number of weeks the backup is kept) + (amount of last
cum. increment) x 3 = disk capacity required for current backup environment

Therefore, the required disk capacity for current environment is as follows:
0.7TBx2+0.3TBx3=2.3TB
Next, we calculate disk space to accommodate monthly growth for 6 months, by formulas:

(disk capacity required for current backup environment) x (% monthly data growth) = amount
of disk space required for monthly growth

And

(disk capacity required for current backup environment) + (number of month disk space
should be sufficient) x (amount of disk space required for monthly growth) = required disk
capacity including monthly growth

Therefore, the required disk space is as follows:
2.3TBx2% =0.05TB
23TB+6x0.05TB=2.6"TB

System A requires 2.6 TB of disk capacity.

System B

Twice a week full backup is taken, and both tapes have to be retained for 2 weeks. The
monthly growth is shown in Table A-2 on page 291.

Using the formula listed earlier in this section, we calculate the required disk space for current
backup environment, taking into account that both tapes are retained for 2 weeks:

1.3TBx2+1.3TBx2=52TB

We calculate the required disk capacity to accommodate monthly growth in 6 months, by
formulas specified earlier in this section:

52TBx3%=0.16 TB
52TB+6x0.16 TB=6.2TB

Therefore, the required disk space on System B is 6.2 TB of disk capacity.

System C

Once a week full backup is taken, and three times a week incremental backup is taken. The
number of weeks to keep data and the monthly growth are shown in Table A-2 on page 291.

For calculating the required disk space for current backup environment, we use the following
formula:

(weekly amount of backup data) x (number of weeks the backup is kept) +

(daily amount of backup data) x 10 = disk capacity required for current backup environment
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Therefore, the required disk capacity is as follows:
1.2TB+02TBx10=3.2TB

We calculate the required disk capacity to accommodate monthly growth in 6 months, by
formulas specified earlier in this section:

3.2TBx2% =0.06 TB
32TB+6x0.06 TB=3.6TB
System C requires 3.6 TB of disk capacity.

System D

Three times a week full backup is taken, and one tape has to be retained for 3 weeks. The
monthly growth is shown in Table A-2 on page 291.

We calculate the required disk space for current backup environment using the formula
specified earlier in this section. Therefore, the required disk space is:

1.5TBx3=45TB

We calculate the required capacity to accommodate monthly growth in 6 months using
formulas listed earlier in this section:

45TBx3%=0.14TB
45TB+6x0.14TB=5.3TB

System D required 5.3 TB of disk capacity.

Total required capacity
The total required disk capacity for four partitions including the monthly growth is as follows:

26TB+6.2B+3.6TB+53TB=17.7TB

Therefore, we estimate that IBM Virtualization Engine TS7510 with five 3955 Model SX5s will
be required.

Save and restore performance measurements using i5/0S

This section describes the performance test results of save and restore workloads (also
referred to as benchmarks) that we completed during the IBM Redbook residency. An
exhaustive set of performance testing on the TS7510 is beyond the scope of this

IBM Redbook. We were limited in the number of performance test configurations and
scenarios that could be run. However, this section should give you useful insights into
realistic performance expectations using the TS7510 with V5R4 i5/0S.

Our test results indicate there is no “clear, best performance” virtual tape solution. Rather,
you have to review our test results, consider the test workloads we used and their results, and
apply them to your working environment. You have to consider the functional attributes of
each solution as well its performance characteristics.

The TS7510 offers the single tape resource for backup and recovery of multiple operating
systems or partitions wanting to perform saves or restores at the same time versus moving a
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high speed tape among partitions or systems according to some prescheduled time
sequence. Its flexibility would rate higher than its GB per hour capacities.

We describe the workloads and their results under two main categories:

» Save and restore of different workloads, comparing to other tape device, real high speed
tape drives supported by i5/0S, i5/0S internal virtual tape support, and external TS7510
virtual tape drives.

» Concurrent saves to multiple virtual tape devices on the TS7510. This testing was done to
provide some way of setting throughput rate expectations when multiple saves within a
single partition or multiple saves via multiple i5/0S partitions are done at the same time to
the same TS7510. Because we had only one i5/0S partition available, we tested only
multiple concurrent save and restore jobs running at the same time.

The workloads used in both categories of testing are a subset of those used and described in
the System i Performance Capabilities Reference i5/0S Version 5, Release 4, January 2007
or later, manual. These workloads are described first, and then the results of the two
categories of performance testing.

Workloads used for the IBM Redbook test benchmarks

The following workloads were selected from those used in the Performance Capabilities
Reference manual, Save and Restore chapter. These offer a reasonable coverage of typical
i5/0S save and restore workloads. They consist of different object types and sizes being
saved and restored. The workloads we used are:

Large Database File 64GB The large database file workload is a single database file, the
members are of size 64 GB.

Network Storage Space This Integrated File System (IFS) workload consists of a Linux
storage space of approximately 6 GB total sampling size
(number of bytes saved and restored)

User Mix 12 GB The User Mix 12 GB workload is contained in a single library
and made up of a combination of source files, database files,
programs, command objects, data areas, menus, query
definitions, and so on. User Mix 12 GB contains 49,500

objects.

Source File 1 GB This workload contains 96 source files with approximately
30,000 members.

IFS MD MO The IFS workload Many Directories Many Objects (MD MO).

This consists of 6 directory levels, where each directory level
contains 10 directories resulting in a total of 111,111
directories and 111,111 stream files. The stream files have

32 KB of allocated space, 24 KB of which is data. The
workload has approximately 5 GB total sampling size (number
of bytes saved and restored).

Save and restore of different workloads, comparing to other tape devices

Saves and restores of the i5/0S workloads listed in the previous section were done to the
IBM Virtualization Engine TS7510 installed in the Rochester development lab. For the tests in
this section, the virtual tape library within the IBM Virtualization Engine TS7510 was
connected to one I0OA in the System i partition running i5/0S V5R4, and one FC port in 3954
Model CV5. Save and restore were done to (from) one virtual tape drive in the virtual tape
library.
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Save and restore functions were performed for each workload using an IBM System i5 570
model running V5R4 i5/0S in partition with two processors, 20 GB main memory, and

136 disk drives in the system ASP. All i5/0OS disks were 15K RPM disks attached to a 2757
disk controller (IOA), which in turn was attached to 2844 IOP. At the time these tests were
performed, this is represents the fastest System i5 disk technology hardware next to
replacing the 2757 disk controller with the slightly faster 2780 disk controller.

Figure A-7 shows the number of bytes in GB/hour of i5/0S workloads saved to five types of
devices:

» Real 3592-E05 tape drive

Real 3580 Ultrium-3 (LTO-3) tape drive

» i5/0S virtual tape objects contained within a 5-disk (DASD) user ASP

We used a 5-disk user ASP to approximate the physical disk configuration used by the
TS7510, which defaults to using either a 5-disk or 6-disk LUN as described elsewhere in
this IBM Redbook.

» TS7510
» i5/0S virtual tape objects contained within a 22-disk user ASP

v

We used a 22-disk user ASP to demonstrate the throughput scalability advantage
available under i5/0S virtual tape support. In an environment where i5/0S virtual tape
support is part of a high speed save requirement, where throughput speed is of primary
importance, you would typically, assuming a sufficient number of disk drives, assign more
than 5 or 22 disks to a user ASP and get improved i5/0S virtual tape throughput
compared to our test results.

As with any high performance save or restore environment under i5/0S, you must also place
the System i tape adapter on a different physical I/O bus from the one on which your disk
drives are configured for maximum throughput. That is, we minimize high disk 1/O rates and
high tape 1/O rates at the same time causing bottlenecks. In our scenarios, this would apply to
our tests using real 35xx tape devices and the TS7510.

Read the tape test results legend left to right, top to bottom to correlate with the graph bars.
That is, the first column in each grouping is the 3592 E05, the second column is the 3580, the
third column is the 5-disk ASP i5/0S virtual tape, and so on.

For example, in Figure A-7, the fourth vertical bar above 64 GB, Network Server (NWS), and
other tests, represents the GB/HR for “TS7510 Save” and the fifth vertical bar represents the
GB/HR for “i5 Virtual Tape (22 DASD ASP) Save.”
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Figure A-7 Comparing save times of virtual tape devices and real tape devices
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Remember, at the start of “Save and restore of different workloads, comparing to other tape
devices” on page 294, we describe the base i5/0S hardware configuration used for these
tests, including the 136 disk drives configured in the system ASP.

For the save scenario of our five workloads, note the following. Review the descriptions of the
five test workloads under “Workloads used for the IBM Redbook test benchmarks” on

page 294 to determine how your workload environment correlates with our configuration and
the five test scenarios that we ran.

» As you would expect, the overall throughput is reduced as the number of objects
increases per number of characters being saved. That is, there is more i5/0S object
processing relative to the amount of data characters being saved.

» In general, the real IBM high speed tape devices demonstrate the best throughput, though
there is the exception for the NWS workload test, where the i5/0S virtual tape support with
a 22-disk ASP had the best throughput.

If you can assign additional disk drives above 22 to a user ASP, you can achieve even
higher throughput rates using i5/0S virtual tape in your backup processes. However,
when setting up to use i5/0S virtual tape support there are several “pieces” to consider
and set up correctly to achieve very high save GB/hr rates, and you have to consider
management of your disk storage space consumed.

For more complete i5/0S virtual tape performance test results and considerations, refer to
the System i Performance Capabilities Reference, i5/0S V5R4, manual, dated January
2007 or later.

This document can be found on the Web at:

http://www.ibm.com/servers/eserver/iseries/perfmgmt/resource.html
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Figure A-8 shows the number of bytes in GB/hour of i5/0S workloads achieved performing
restore operations on the same workloads and five kinds of “devices” that we used in the save
performance tests.

Read the tape test results legend left to right, top to bottom to correlate with the graph bar.
That is, the first column in each grouping is the 3592 E05, the second column is the 3580, the
third column is the 5 disk ASP i5/0S virtual tape, and so on.

Note that the GB per hour scale for restore test results is much higher (top speed is
approximately 900 GB/hr) than the scale used with the save test results (top speed is
approximately 500 GB/hr).

Restores
3592 E05 Avg Restore W 3580 Ultrium3 Avg Restore
m i5 Virtual Tape (5 DASD) Restore B TS7510 Restore
GB/HR i5 Virtual Tape (22 DASD) Restore

a1]
<
©

Figure A-8 Comparing restore times of virtual tape devices and real tape devices

For the restore scenario of our five workloads, note the following:

» The 22-disk ASP i5/0OS virtual tape restore has significantly higher throughput in the
64 GB and NWS workloads with the relatively fewer objects being processed, compared
to the number of characters being restored.

» The real tape restore I/O rates in the 64 GB and NWS workloads are relatively close, but
slightly faster, than their corresponding save rates.

» At the highest number of objects per amount of data being restored (Source and MD/MO
workloads) level, the throughput values are almost identical.

This section discussed relative throughput for a suite of “typical save and restore workloads”
when performing a single save function. Remember, you must always consider that your save
or restore workload environment may differ significantly from the sample scenarios we have

used here.

The next section discusses performance results examples when doing multiple saves at the
same time and multiple restores at the same time. In our scenarios, this means multiple jobs
running at the same time within the same i5/0OS partition. We were not able to perform
performance tests at the same time using more than one partition.
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Concurrent saves to multiple virtual tape drives

We expect that many customers will want to use the same TS7510 to back up multiple i5/0S
partitions at the same time. The TS7510's bandwidth can be shared across multiple hosts
and multiple virtual tape drives. This is in contrast to a physical tape device where it is difficult
or impossible to share with multiple hosts/backup applications during the same time period.

Consider also, if a “slow” application is using a physical tape drive, the rest of the tape’s
performance bandwidth is not usable. That is not the case with the virtualization of the
TS7510 physical resources or i5/0S virtual tape support.

Given the scope of our residency for this IBM Redbook, we ran only the saving of the Large
Database File 64 GB workload that was used in “Save and restore of different workloads,
comparing to other tape devices” on page 294 concurrently. Given our resource constraints,
this is the best we could do to help you set appropriate expectations for this concurrency in
your specific environments.

We had access to only one i5/0OS partition, therefore we submitted batch jobs to run
concurrently, repeating the tests with different combinations of IBM System i5 IOAs, ports,
and TS7510 LUNs.

Our experience demonstrated that the number of LUNs available for the concurrent save and
restore operations was the most important factor affecting aggregate throughput that could be
achieved. Each virtual tape library uses disk space from one LUN.

When saving concurrently to two virtual tape drives, it is possible that both tapes may use
disk space from the same LUN, or each virtual tape may use disk space from a different LUN.

Performance of concurrent saves is much better when we save to tapes from different LUNS,
rather than saving to tapes from the same LUN. The reason for this is each LUN in an SV5 or
SX5 uses a different array of five or six HDDs (five or six Hard Disk Drives = five or six disk
arms). When concurrently saving to tapes on different LUNSs, five disk arms are used for each
tape, enabling each job to use five different disk arms for each save.

It is left for a future update of the TS7510 to enable more flexible configuration of the number
of disk drives assigned to a LUN.

When the virtual tape drives reside on the same LUN, and five disk arms are used for both
jobs performing reasonably high tape 1/Os per second, the total aggregate throughput is
demonstrably less than when using multiple LUNSs.

Note that throughput can be further improved if the LUNs are assigned to different controllers
within the SV5, and even better if the LUNs are assigned to a different SV5. We did not have
that hardware configuration during the residency to demonstrate this.

We also measured performance of concurrent saves to three tapes. Similar to our
experiences with two tapes, results show that saving to three tapes on three different LUNs is
much faster than saving to three tapes on the same LUN or on two different LUNSs.

Each virtual tape drive is assigned disk space from a particular LUN when it is mounted the
first time, because at that time it uses only disk space from that LUN. Only in rare cases when
that LUN fills up with data will the virtual tape start to use disk space from another LUN.
Therefore, it is important to ensure that the tapes used for concurrent save were assigned
disk space from different LUNs when they were first mounted.

When you mount a virtual tape, you do not have explicit control of which LUN is associated to
that tape. You can, however, increase the probability of a different LUN being used for each
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mounted tape. You do this by mounting two or three virtual tapes devices at the same time.
This increases the probability that the IBM Virtualization Engine TS7510 LUN assignment
algorithm will assign each tape to a different LUN. This is because the algorithm spreads
tapes as equally as possible across LUNs. Once you know which set of tapes use space from
different LUNs, always use this set of tapes for concurrent saves.

Concurrent save to 2 tape drives

The graph in Figure A-9 shows save and restore aggregate rates (throughput rates of two
jobs summed together) in GB/hour for our large 64 GB file, using two virtual tape drives. The
graph shows an average rate for two large files saved at the same time and then restored at
the same time using different combinations of IOAs, ports, and LUNSs.

800
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Concurrent Save/Restore, Large file, 2 tapes, aggregate
rate

b Save

W Restore

2 10A,2 ports, 1 2 I0A, 2 ports,2 110A, 1 port, 1 1I10A 1port, 2

LUN LUNs LUN LUNs

Figure A-9 Two concurrent jobs aggregate throughput: save and restore

When saving two large files via two separate jobs concurrently to two virtual tapes using disk
space from two different LUNs within the TS7510, we achieved the aggregated save rates in
the 300 GB/hr to almost 700 GB/hr range. Note that for saves, the two blue bars using two
LUNs show approximately the same throughput. This was regardless of whether we use one
IOA and one FC port in a CV5 for each tape drive, or we use one IOA and one FC portin a
CV5 for both tape drives.

For two concurrent saves, we can share I0A and FC port in the CV5 between the two tape
drives without any significant impact on performance. You can clearly see the importance of
using different LUNs for concurrent save operations. In our limited test scenario, the multiple
LUNs aggregate throughput rate was approximately 2x the single LUN rates.

With concurrent restore, we achieved aggregate throughput rates in the 500 GB/hr to
approximately 550 GB/hr range, regardless of whether one or two IOA, FC ports in CV5, or
LUNSs are used.

Using different LUNs does not appear to affect restore throughput. We explain this the
following way.
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Restore consists of reads from virtual tape drive, reads being done from LUNs in RAID-5
array of HDDs. RAID-5 penalty influences write performances when saving to virtual tape, but
it does not play any role with reads from virtual tape (restore). Therefore, in contrast to saves,
using separate LUNs does not spread I/O operations over many disk arms.

Tip: To determine how many LUNs are used when saving to multiple virtual tape drives,
use the reports in the IBM Virtualization Engine TS7510. This is described in 7.1.2,

“Creating, viewing, and exporting reports” on page 251 and 7.1.3, “SCSI Device
Throughput Report” on page 262.

Here is an example. We want to find out how many LUNs were used when saving to two
virtual tape drives. To achieve this, we use the SCSI Device Throughput Report in the
IBM Virtualization Engine TS7510 for the day on which save was done. We produce this
report for each LUN, and observe which LUNs were used at the time of the save.

In our example, both save and restore were running on August 31, between 9:30 a.m. and
11:00 a.m. Figure A-10, Figure A-11 on page 301, Figure A-12 on page 302 and Figure A-13
on page 303 show writes/sec and reads/sec to all the LUNs on August 31. As can be seen
from Figure A-10 through Figure A-13 on page 303, two of the LUNs show input/output
activity between 9:30 a.m. and 11:00 a.m.: LUN 4 on adapter 6 in the DS4100, and LUN 4 on

adapter 7 in the DS4100. This allows us to see that two different LUNs were used for our
save to two tapes.

FAStT, SC3I Adapter 4, Channel 0, SC3I 1D 0, SCSI LU 3
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Figure A-10 Report of LUN-1
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FASIT, SCSI Adapter 6, Channel 0, SCS1 1D 0, SC51 LU 4
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Figure A-11 Report of LUN-2
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FAStT, SCSI Adapter 7, Channel 0, SCSI ID 0, SCSI LUN 3
08/31/2006
09:00 1200 1500 1800  21:00

Figure A-12 Report of LUN-3

302 IBM Virtualization Engine TS7510: Getting Started with i5/0S and Backup Recovery and Media Services



FASIT, SCSI Adapter 7, Channel 0, SCSI ID 0, 3CSI LUN 4
08/31/2008
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Figure A-13 Report of LUN-4

In more complex environments, it will take more work to investigate how may LUNs were
used for saves and restores. In those cases, consider also using the TS7510 Server
Throughput Report. We show an example of how to do this in 7.1.2, “Creating, viewing and
exporting reports” on page 221.

Concurrent save to three virtual tape drives

The graph in Figure A-14 on page 304 shows save and restore aggregate rates (throughput
rates of three jobs summed together) in GB/hour for our large 64 GB file, using three tape
drives. The graph shows an average rate for three large files saved at the same time and then
restored at the same time using different combinations of IOAs, ports, and LUNSs.

You can see the aggregate throughput rates for three saves - three LUNs increases nicely
over two saves - two LUNSs, approximately 1000 GB/hr compared to approximately
700 GB/hr.
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Figure A-14 Three concurrent jobs aggregate throughput: Save and restore

When saving three large files via three separate jobs concurrently to three virtual tapes using
disk space over three different LUNs within the TS7510, we achieved the aggregated save
rates in the 250 GB/hr to almost 1000 GB/hr range.

Note the improved restore rates for using three concurrent restores compared to two
concurrent restores regardless of the number of LUNs used.

While the graph in Figure A-14 shows aggregate save and restore rates for three concurrent
jobs, Table A-3 shows the rates achieved by each job.

Table A-3 Three concurrent saves, individual job throughput

Job 1 Job 2 Job 3
Save to 3 tapes on 1 LUN 97 GB/hour 97 GB/hour 97 GB/hour
Restore from 3 tapes on 1 LUN 149 GB/hour 238 GB/hour 239 GB/hour
Save to 3 tapes on 3 different LUNs 315.7 GB/hour 322.3 GB/hour 340.0 GB/hour
Restore from 3 tapes on 3 different LUNs | 274.9 GB/hour 274.5 GB/hour 288.0 GB/hour

Similar to concurrent saves to two virtual tape drives, we expect that the most important factor
with saving to three tapes drives, is using tapes on different LUNs. This increases
performances for about 200%, compared to using all three virtual tapes on one LUN.
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Performance test summary

We ran a reasonable mixture of save and restore workloads that have stood “the test of time”
by being documented in the System i Performance Capabilities Reference manual. While your
save and restore environments and requirements might differ, hopefully you can use our test
results and observations to estimate performance in your environment. Consider the following:

>

Single large file versus many small objects performance expectations: This is an expected
consideration regardless of the real or virtual device being used. The more objects, the
more overhead in handling file access, security, and tape label processing.

For the single large file save and restore scenario used in our example tests, the highest
speed real tape devices supported by i5/0S delivers better performance than either virtual
tape solution. Internal Rochester laboratory tests show that, if configured with sufficient
disk units, the i5/0S virtual tape support is capable of better throughput than any real tape
device supported on i5/0S.

The results of the 22-disk devices ASP test using i5/0S virtual tape support clearly
indicate this possibility. However, a significantly higher number of disks than 22 were
assigned to the i5/0S virtual tape ASP to achieve the values as shown in the System i
Performance Capabilities Reference i5/0S Version 5, Release 4 manual, dated January
2007 or later. As stated earlier, this document can be found under the Resource Library
link at the performance management Web site:

http://www.ibm.com/eserver/iseries/perfmgmt

Price/performance trade-offs and setting up a higher degree of disaster recovery
protection offered by the various real and virtual tape devices are a customer
responsibility. The use of the TS7510 can be a viable part of your backup and recovery
process when multiple jobs, hardware platforms, and operating systems or multiple
partitions have to perform save or restore operations during the same time period.

For best save throughput rates during concurrent save jobs, using a different LUN for each
virtual tape delivers the best performance on the TS7510.

Over time the TS7000 product family will provide more specific user control of LUN
configuration (assigned disk drives) and faster hardware components. Current
development plans call for the next release of TS7510 software, containing additional
functions that will be able to be upgraded to, while preserving your existing configurations.
At this time, it is too soon to speculate on the process for upgrading from the current
TS7510 to the next advancement in TS7510-based hardware or software technology.

With concurrent saves to two or three virtual tape drives with tapes from different LUNSs,
the rate of each save is about the same as rate of backup to one virtual tape drive.

The performance measurements of saving open systems data to virtual tape drives, which
are shown in Figure A-5 on page 288 and Figure A-6 on page 288, show that when
concurrently saving to up to four tape drives, each save performs about as good as save to
one tape drive. But when concurrently using more than four virtual tape drives,
performance of each save will not achieve performance of one save to one tape drive, due
to sharing bandwidth through controllers in the SV5.

Regarding this, we recommend estimating the duration of concurrent saves and restores
as follows:

— When using up to four virtual tape drives, each save will perform at about the same rate
as save to one virtual tape drive.
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» i5/0S virtual tape performance is quite acceptable and can deliver outstanding throughput
provided a sufficient number of disk drives are assigned to the ASP used for the virtual
tape configuration objects. This is on an i5/0S partition by partition basis.

» The TS7510 comes into consideration when multiple systems, partitions, and operating
systems are part of your environment.
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BRMS packaging overview

This appendix provides a short overview of Backup Recovery and Media Services (BRMS)
capabilities and packaging of these capabilities.
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BRMS overview

As discussed in the earlier chapters in this book, i5/0S’s strategic backup management
product, BRMS (5722-BR1) consolidates all your backup tasks. It manages your media,
automates your backups, and simplifies recovery. It provides detailed reporting on what was
saved and what was not saved. It produces detailed instructions about the recovery process.

BRMS supports V5R4 i5/0S virtual tape support and, with the availability of the RPQ,
supports the IBM Virtualization Engine TS7510 virtual tape hardware solution.

Figure B-1 is a representation of the base, network, and hierarchical storage components of
BRMS. The text bullets within each block illustrate the functions addressed by each
component.

You can see BRMS comes with three packaging options:

» Base support

» Networking support

» Hierarchical Storage Management (HSM) support

*BASE

Option #1: Network

Media Management
What is on Tape XYZ?
What tapes should be in location DEF?

-What Objects should be backed up?
-What media? Tape, savefile, or TSM?
~Full, Incremental, or Cumulative
Backups?

- Save-while-active, Parallel saves
-Spoclfile and Object Level saves
-Duplicate Backup Tapes

-Did last night's backup run OK?

Recovery

3 .

_ What tapes are old or have a lot of errors?
Backup Planr"nq What tapes should move offsite today? Mrk
What tape has the latest copy of Object ABC?
Critical Non-Critical e
Application Application Database temiA
sy stemi

Lib1 Lib3

Lib2 Lib4

SystemiB SystemiC

Option #2: HSM

-Virtual Tape Support

-List of Tapes required
-List of Steps to Recover

On-Line Progress Report
Location-specific Recovery Steps

Hierarchical Storage

Tape Library Support

3484

LTO

Management
h-th-@

-Migrate libraries, root folders, and
spoolffiles among disk ASPs based on
age, size, and last use criteria

-Archive objects to tape based on age,
size, frequency of use, and ASP
storage criteria

BRMS GUI

359012 357013575

-Dynamically recall database files,
DLO's and streamfiles when needed

Figure B-1 BRMS functions and component overview
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The BASE option is always required. It allows you to perform all supported save and restore
functions to tape media, save files, Tivoli Storage Management (TSM) servers, and virtual
tapes. For scheduling functions, BRMS interfaces to either the i5/0S job scheduler or an
alternative job scheduling application. The preferred application from IBM is Advanced Job
Scheduler for iSeries, 5722-JS1.
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Both BRMS and the Advanced Job Scheduler for iSeries products can be integrated into the
iSeries Navigator interface on a managing PC workstation as plug-ins.

The NETWORK function is optional and separately priced. By placing multiple IBM System
configurations in a BRMS network, you can share BRMS policies, media information, and
storage locations across the network group. This allows you to manage backups across all of
your systems in a consistent manner. It also optimizes the use of your media.

Remember that these “systems” can also be one or more i5/0S partitions on each IBM
System i model in the BRMS network.

The HSM function is optional and separately priced. HSM automatically and transparently
manages customer data across a storage hierarchy. The storage hierarchy can consist of
high performance disk, compressed disk, and tape libraries. Through the BRMS user-defined
policies, HSM can migrate or archive and dynamically retrieve infrequently used data or
historical data up or down a hierarchy of storage devices.

As illustrated elsewhere in this book, there are i5/0S command and iSeries Navigator
graphical user interfaces (GUI) to BRMS functions with several V5R4 i5/0S level
enhancements.

For in-depth review of changes and functionality, refer to either the information center, or to
the manual Backup Recovery and Media Services for iSeries: Version 5, SC41-5345. This
can be found online at:

http://publib.boulder.ibm.com/infocenter/iseries/v5r4/topic/books/sc415345.pdf
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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 IBM Redbook.

IBM Redbooks

For information about ordering these publications, see “How to get IBM Redbooks” on
page 313. Note that some of the documents referenced here may be available in softcopy
only.

>

>

»

IBM System Storage Solutions Handbook, SG24-5250
IBM System Storage Tape Library Guide for Open Systems, SG24-5946
IBM SAN Survival Guide, SG24-6143

iSeries in Storage Area Networks A Guide to Implementing FC Disk and Tape with
iSeries, SG24-6220

Fibre Array Storage Technology A FAStT Introduction, SG24-6246
i5/0S V5R4 Virtual Tape: A Guide to Planning and Implementation, SG24-7164

IBM Virtualization Engine TS7510: Tape Virtualization for Open Systems Servers,
SG24-7189

Implementing Domino 7 for i5/0S, SG24-7311(backing up Domino information using
BRMS)

The LTO Ultrium Primer for IBM eServer iSeries Customers, REDP-3580
Introducing IBM TotalStorage FAStT EXP100 with SATA Disks, REDP-3794

Other publications

These publications are also relevant as further information sources:

>

Remote Supervisor Adapter Il SlimLine and Remote Supervisor Adapter Il Installation
Guide (search http://www.ibm.com with “remote supervisor adapter I1.”)

Remote Supervisor Adapter Il SlimLine and Remote Supervisor Adapter Il User’s Guide
(search http://www.ibm.com with “remote supervisor adapter II.")

IBM Virtualization Engine TS7510 Hardware Installation, Setup, and Problem
Determination Guide, GC26-7766

IBM Virtualization Engine TS7510 Introduction and Planning Guide, GC26-7767
IBM Virtualization Engine TS7510 User’s Guide, GC26-7769

IBM Virtualization Engine for Tape TS7510 Installation Roadmap, GC26-7778
Backup and Recovery V5R4, SC41-5304-08

Backup Recovery and Media Services for iSeries: Version 5, SC41-5345
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Online resources

These Web sites are also relevant as further information sources:
» |IBM System i Information Center
http://publib.boulder.ibm.com/iseries/

» For more information about the IBM real tape drive technologies and products available
refer to:

http://www.ibm.com/servers/storage/tape

» For more information about the IBM virtual tape technologies and products available, refer
to:

http://www-03.ibm.com/servers/storage/tape/virtualization/index.html/
» Technical support Web site:
http://www.ibm.com/servers/eserver/iseries/service/brms/domino.htm
» IBM System i Support: Fixes
http://www-03.ibm.com/servers/eserver/support/iseries/fixes/index.html
» Performance Management for IBM System i
http://www.ibm.com/eserver/iseries/perfmgmt
» System i integration with BladeCenter and System x
http://www-03.ibm.com/systems/i/bladecenter
» Links to IBM services and training sites:
— IBM Rochester AS/400 Solution Center
http://www-1.ibm.com/services/us/index.wss/offering/its/al001549

— IBM Services site for your geography to determine whether there are local services
available. The IBM Training Finder is at:

http://www.ibm.com/products/finder/us/finders?pg=trfinder

» VXA Alliance group

http://www.vxa.com
» Exabyte Web site for documentation:

http://www.exabyte.com
» PuTTY Download Page

http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html
» HP storage products Web site

http://www.hp.com/products
» Industry LTO technology Web site:

http://www.lto-technology.com
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How to get IBM Redbooks

You can search for, view, or download IBM Redbooks, Redpapers, Hints and Tips, draft

publications and Additional materials, as well as order hardcopy IBM 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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boot LUN 283
BRMS 31, 115
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and TS7510 coordination 26

auto archive option 27

Backup application consideration 115

backup assumption 27
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Domino 232

control group 232
QLTSDOMnNN control group 232

education 164
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functions and component overview 308
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joblog 200
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maintenance job 244
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TS7510 in action examples 129

volume duplication 240
BRMS (Backup Recovery and Media Services) 30
BRMS history log 208
BRMS synchronization with TS7510 tape actions 12
BTM15A7 201

C
cabling and wiring 48
Cache Module 22
Call Home
e-mail address 122
CallHome 121, 264, 269-270
TS7510 119
cartridge 95
ID 112
maximum 69
status 154
change console options 92
Change Media Class 207
change password 92
changes only backup 179
changes since last save (incremental save) 179
charge metric (TS7510) 53
check the media 111
command and iSeries Navigator interface differences
129
Commitment Control 190
compaction 137-138
compression 17, 25, 27, 42, 137
feature 7423 31
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concurrent save 294

and restore 42
to 2 tape drives 299
to 3 tape drives 303
condensing tape data onto less tape volumes 129
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tion 38
configuration tab information 259
configuration/setup utility menu 81
configured capacity 22
connecting to IBM Virtualization Engine TS7510 88
connection 32
via an FC switch 32
via switches and inter-switch links 32
VTLs per IOA 40
Console & Capacity Support (TS7510) 53
Console Option 92
control group 131, 200, 244
overrides tip 227
control path 50, 289
controlling subsystem 231
CPF3741 201
CPF3761 201
CPF3778 201
creating
libraries 95
new report 251
sample backup of all libraries 166
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virtual library panel 98
virtual tape wizard start 99
critical messages 267-268
CTLGRP parameter tip 236
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CV5 18, 20, 51

D
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data compression 27
data flow 282
DDS 3
default network settings 88
default password 92
detail information tip 230
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determining
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Diagnostic Summary 271
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Domino
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files 233
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server shutdown consideration 238
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IBM Virtualization Engine TS7510 Introduction and Plan-
ning Guide, GC26-7767 44, 65
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IFS MD MO workload 294

Implementing Domino 7 for i5/0S, SG24-7311 232
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tape options 27
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3955 model SV5 cache controller power off 126
3955 model SX5 cache module power off 126
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incremental online backup 233

incremental save 179
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Initialize BRMS command 134

initialize BRMS command 129, 134

initialize the media 111

initialize volumes 160

input/output adapter (IOA) 282, 289

input/output processor (IOP) 282

inserted status 111

inserted status for a virtual tape volume 154

inserted virtual tape status 154

installation 68
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Integrated File System (IFS) 233-234, 237
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