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IBM Tivoli Storage Manager V6.2

Database sizing

© 2012 BM Corporation

Welcome to the IBM Education Assistant module for Tivoli® Storage Manager version 6.2
database sizing.
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When you complete this module, you can perform these tasks:
= Describe space requirements for the Tivoli Storage Manager 6.2 database

= Explain how the Tivoli Storage Manager 6.2 database space is managed
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When you complete this module, you can describe space requirements for the Tivoli
Storage Manager 6.2 database. You can explain how the Tivoli Storage Manager 6.2
database space is managed.
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* The proprietary btrieve database that is used with Tivoli Storage Manager 5.5 and earlier is
replaced with a DB2® database

* As of V6.2, the DB2 database is version 9.7

* The DB2 database provides several features:
— Provides increased capacity for the database
— Provides full function SQL queries
— Performs automatic statistics collection
— Provides automatic reorganization of the database
— Eliminates the need for offline audits of the database
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Database sizing

During this presentation, all references to database are the Tivoli Storage Manager
version 6.2 database.

- The Tivoli Storage Manager database contains information that is needed for server
operations and information about client data that has been backed up, archived, and
space-managed. The database does not store client data. Instead, the database points to
the locations of the client files in the storage pools.

- The DB2 database is embedded in Tivoli Storage Manager V6 and does not require a
separate installation or DB2 administration skills. It is packaged, installed, and serviced
with Tivoli Storage Manager.

- Using DB2 as the Tivoli Storage Manager database enables next-generation
management, scalability, availability, and performance. The maximum supported database
size is up to 2 TB. A single Tivoli Storage Manager server can manage as many as
1,000,000,000 objects.
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Managing the database and recovery logs

UV

The use of a DB2 database changes some tasks that are part of the daily management of
the Tivoli Storage Manager database and recovery logs.

Examples

* Monitoring the database and recovery logs
» Extending the database space

* Increasing the size of the active log

* Using the database manager
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The server uses the Tivoli Storage Manager database to manage information about client
files.

The recovery log ensures consistency and availability of the database.
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* Changes to the database are recorded in the recovery log for maintaining a consistent
database image

* The recovery log includes updates to information that can include activities as follows:
— Defining a management class
— Backing up a client file
— Registering a client node

= For the best availability and protection, you can specify that active logs be mirrored. Locate
those mirror logs on a separate physical device
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The server uses the recovery log as a scratch pad for the database. The log records
information about client and server actions while the actions are being performed. The log
keeps all transactions since the last database backup.

- The two recovery logs are the active log and the archive log.

- The recovery log helps ensure that a failure does not leave the database in an
inconsistent state. The recovery log is also necessary for restoring the database.

- All changes made to the database since the last database backup are saved in the
recovery log. With an intact recovery log, you can recover the database up to its most
current state (the point when the database was lost).

- Frequent database backups reduce recovery log storage requirements. After a backup is
completed, recovery log records that precede the backup are deleted.

tsm62_sizing.ppt Page 5 of 21



= Active log: The active log is used for storing in-flight transactions for the server. The
transactions are transactions that are not committed yet. The active log always contains the
most recent log records

= Active log mirror: The log mirror is a duplicate copy of the active log. All changes that are
made to the active log are also written to the log mirror. Having the log mirror for the active
log can protect the database. The protection occurs when a hardware failure occurs on the
device where the active log is stored. Setting up the log mirror is optional

Place the active log directory and the
active log mirror directory on different
physical devices
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The active log must be large enough to hold the largest concurrent workload that the
server might encounter. It must be able to store the data that represents in-flight
transactions for the largest concurrent workload that the server supports.

- The active log is a fixed-size, non-circular log, composed of 512 MB files. A log file
cannot be deleted until all transactions in it end.

- DB2 creates a new log file, then deletes the old one. This action requires 512 MB of free
space in active log directory. Active log files are copied to archive log directory after the
log is full. Transactions might still be active when the log is archived.
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= Archive log: The archive log is a closed and stored copy of the active log at an earlier time.
Archived log files are saved until they go into a database backup. This log is not needed for
normal processing, but is typically needed for recovery of the database.
Transfer of log files from the active log to the archive log is automatic

= Archive failover log: The archive failover log is the directory that the server uses. This log
is for storing archive log files that cannot be stored in the archive log directory
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The archive log is used as a storage repository for log files that were previously active and
no longer contain references for in-flight transactions. After a log file in the active log
directory is no longer referenced by an in-flight transaction, that file moves to the archive
log directory. The movement of log files from the active log directory to the archive log
directory occurs automatically.

- The archive log is included in database backups, and is used for roll-forward recovery of
the database. At the end of a full database backup, space is recovered by the automatic
pruning of older archive log files that are no longer needed. The archive log files that are
included in a backup are automatically pruned after two more full database backups have
completed.

- If the archive log directory is full, active log files cannot be copied. If active log files
cannot be copied, they cannot be deleted. This leads to out-of-log space in the active log.
It is very important that this directory does not fill up. The failover archive log directory is
used, if defined.
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* A transaction is the unit of work that is exchanged g

between the Tivoli Storage Manager client and Tivoli
Storage Manager server

* The server holds transaction log records in a buffer pool
until they can be written to the recoverylog. The recovery
log is for supporting multiple transactions from concurrent
client sessions

* The transaction is committed. The TRANSACTION
COMMIT command writes the log records for that
transaction to the active recovery log

* The Tivoli Storage Manager database is updated

* Tivoli Storage Manager provides a TXNGROUPMAX
server option. Use this option to specify the number of
files or directories that are contained within a transaction
group
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When a transaction occurs, the Tivoli Storage Manager server performs these actions:

1. It reads a database page into the database buffer and updates it. A page is a 4096 byte
block that transfers as a unit between memory and disk storage.

2. A transaction commit occurs. It writes a transaction log record to the recovery log. It
describes the action that is occurring and associates it with the database page in case the
database page requires rollback during recovery.

3. The Tivoli Storage Manager database updates. The database page is written to the
database, releasing it from the buffer pool. The page remains in the buffer pool until buffer
space is needed for another page.

Note: A transaction can contain more than one file or directory. This is called a transaction
group. Tivoli Storage Manager provides a TXNGROUPMAX server option so that you can
specify the number of files or directories contained within a transaction group. You can
affect the performance of client backup, archive, restore, and retrieve operations by using
a larger value for the TXNGROUPMAX option. You can use the TXNGROUPMAX option
to increase performance when Tivoli Storage Manager writes to tape. This performance
can be considerable when a user transfers multiple small files. Be sure to monitor the
effects on the recovery log if you increase the value of TXNGROUPMAX by a large
amount. The larger value can increase utilization of the recovery log and the length of time
for a transaction to commit.
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» Database space is allocated as drives or directories
* The Database Manager manages the database space automatically
* You locate the database on a reliable disk that has enough space to allow room for growth

* You determine database size by determining the amount of data you store. The maximum
supported limit is 2 TB

* You use the QUERY DBSPACE command to monitor database space usage
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The size of your Tivoli Storage Manager database depends on these factors:
- The number of client files to be stored.

- The number of versions of backed up files you keep.

- Whether you use caching.

Note: You create and designate directories or drives that the server can use for the
database. Afterwards, the database manager, which is part of the server, automatically
manages the space available to the directories as database space.

- Locate the database on fast reliable storage, such as Redundant Array of Independent
Disks (RAID) hardware.

- Do not place the database in directories that might run out of space.

- Locate the directories across different physical devices (separate LUNS).
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= Database
— Minimum size: 2.2 GB
— Maximum size: 2 TB
» Upgraded servers have a larger database at V6.2 than with V5.5 and earlier versions
* You consider restore time when deciding the database size

= Active log
— Minimum size: 2 GB
— Maximum size: 128 GB (Use 120 GB as the maximum.)
— Default size: 16 GB
* Increased from 6.1 value of 2 GB, this value can be adjusted.
» Space requirements increase when you use data deduplication

= Archive log
— Large enough to contain the logs that are generated after the previous full backup
— Only full backups clear the archive log
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If space for the recovery log is limited, you might need to perform more frequent full
backups of the database so that the automatic pruning operation can recover the space.

- The size of the archive log depends on the number of objects stored by client nodes over
the period of time between full backups of the database. A full backup of the database
causes obsolete archive log files to be pruned, to recover space.

- The archive log files that are included in a backup are automatically pruned after one full
database backup has completed. It is important to maintain adequate space for the
archive log directory. If the drive or file system where the archive log directory is located
becomes full and there is no archive failover log directory, the data remains in the active
log directory. This condition can cause the active log to fill up, which causes the server to
stop.

- For simple backup and archive activity with no data deduplication, 20 GB for the active
log is adequate. If you use data deduplication, and if you deduplicate large objects (for
example, image backups), use an active log size that is 20% of the database size.

- Raw logical volumes are not supported. If you are upgrading from a system that used
raw logical volumes for the database or logs, you can reuse those volumes for storage
pool space.
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= Estimate the maximum number of files that might be in server storage at any time. Then,
you can estimate the database size from this information:
— Each stored version of a file requires about 600 to 1000 bytes of database space
— Each cached file, copy storage pool file, active-data pool file, and deduplicated file
requires about 100 to 200 bytes of added database space
— Overhead can require up to 50% in additional space
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If you cannot estimate the numbers of files, you can roughly estimate the database size as
from 1% to 5% of the required server storage space. For example, if you need 1,000 GB
of server storage, your database should be between 10 GB and 50 GB.
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Capacity planning: Database

I o

= DB2 spreads the database across its directories in containers
= An empty database is about 300 MB

= |f upgrading from version 5, plan for 33% to 50% more space than is required for the V5
database

* To determine the minimum amount of space for upgrading the database, perform this
calculation:

1. Use the QUERY DB FORMAT=DETAILED command to determine the number of used
database pages in your V5 database

2. Multiply the number of used database pages by 4096 to obtain the number of used
bytes

3. Add 33% to 50% to the used bytes so that you can determine the database space
requirements

©2012 1BM Corporation
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Adding a new database directory after the initial load causes a database reorganization to
occur, which is time-consuming and can result in server down time.
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Estimation scenario

= Backed up objects
50,000,000 objects might be backed up. Storage policies call for retaining up to three copies
of backed up files, totaling 150,000,000 stored, backed up objects

= Archived objects
10,000,000 objects might be archived copies of client files

= Space-managed objects
20,000,000 objects that migrate from client workstations might be in server storage

[(50,000,000 X 3) + 10,000,000 + 20,000,000)] x 600 bytes = 100 GB

= Copy storage pool objects
All primary storage pools that are backed up to the copy storage pool

(150,000,000 + 10,000,000 + 20,000,000) x 200 bytes = 34.3 GB

= Active-data pool objects
All the active client backup data in primary storage pools that is copied to the active-data
pool. Assume that 50,000,000 versions of the backup files in the primary storage pool are
active. 50,000,000 x 200 bytes = 9.5 GB

Estimated database size is 144 GB + overhead (up to 50%) = approximate 216 GB
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In this example, the computations are probable maximums. The numbers are not based
on the use of file aggregation. The more that small files are aggregated, the less database
space that is required.
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Disk pool caching:
= Cached copy requires 100 - 200 bytes of database space.
= Average file size is about 10 KB.
= About 100,000 files are in cache at any one time.
100,000 files x 200 bytes = 20 MB

= Enable caching in the disk storage pool. The disk pool has a capacity of 5 GB. The disk pool
uses the default high migration threshold (90%) and low migration threshold (70%). If
migration begins at 90% and stops at 70%, 20% of the disk pool (1 GB) is cached files

= By default, cache is disabled. To enable caching, specify cache=yes when defining or
updating a storage pool

= Consider Active Data Pools instead of enabling cache
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When using cache, consider these advantages and disadvantages:

- When cache is enabled, the migration process leaves duplicate copies of files behind
after the server migrates these files to the next storage pool in the hierarchy.

- Using cache can improve the speed that the server retrieves some files with. Consider
enabling cache for space-managed files that clients frequently access. If you need space
for storing new data in the disk storage pool, cached files are erased, and the space is
used for those new files.

- Using cache can require more space for the server database because the server
maintains two copies of the file. If you want to use caching, you cannot also enable
shredding for that disk storage pool.
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* You can increase the size of the database by creating new directories and adding them to
the database

= You issue the EXTEND DBSPACE command to add one or more directories to the
database. Examples are as follows:
extend dbspace e:\tsm_db\dbs4
extend dbspace /tsmdb/dbs8

* The directories must be empty and accessible to the user ID of the database manager

» The IBM Tivoli Storage Manager Performance Manual has more information

X
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The size of the database depends on the number of client files to be stored and the
method that the server manages them with. If you can estimate the maximum number of

files that might be in server storage at any time, you can estimate the database size from
this information:

- Each stored version of a file requires about 400 to 600 bytes of database space.

- Each cached or copy storage pool file requires about 100 to 200 bytes of database
space.

- Overhead can require up to 25% in additional space.

Note: The Administrator’s Guide for your platform has more information about how to size
your database.
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Increasing the size of the active log

To increase the size of the active log, complete these steps:
1. Issue the DSMSERV DISPLAY LOG offline utility to verify the size of the active log

2. In the dsmserv.opt file, update the ACTIVELOGSIZE server option to the new maximum
size of the active log. For example, to change the active log to 120 GB, enter the server

option: activelogsize 122880

3. If you want to use a new active log directory, update the directory name that is specified in
the ACTIVELOGDIR server option

The changes take effect when you restart the server

If the log is running out of space, the current transaction is rolled
back. The server issues an error message and halts. You cannot
restart the server until you increase the active log size.

© 2012 IBM Corporation
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If you use the active log mirror, it increases to the new size of the active log.
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Viewing database and recovery log

space usage

| | server Main... | I Select Action -
TSM_SERVERI1 Server Properties ; .
General Database and Log
Server Processes TiRS pAOH g
Sessions F anually back ur ea al da
Database Space Usage Recovery Log Space Usage
Activity Log v 9 Xy 00 20 9
Assigned capacity 30,122 MB Assigned capacity 3,072 MB
Communications In-use 480 MB In-use 7 M8
Event Logging Available 15,731 MB Available 3,050 M8
Security View details View details
Modify protection settings

Administrators Back up database
Database and Log
Scripts Database Directories
Administrative Schedules B [¥] 3 [7) [2) [m] [ | [-- select Action - =] + Filter
Advanced Settings Directory ~ 8ize (MB) ~ Used Space (MB) ~ Free Space (MB) -~

c:\tsmdb\serveri\dbdir 30,122 14,198 7,866

c:\tsmdb\server1\dbdir2 30,122 14,198 7,866

Total: 2 Filtered: 2

OKI Apply Cancel

Database sizing
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You can view database and recovery log space usage in the Administration Center. This
page displays the same information that you can obtain by using the query dbspace and

query log commands.
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Adding database space

Database and Log

Scripts Database Directories

Administrative Schedules ﬁ |i| !i' |L| |£| [l] |Q| I--- Select Action --- ;] v Filter
Advanced Settings

Directory ~ Size (MB) {,d4 Directory... ree Space (MB)
c:\tsmdb\server1\dbdir 30,122 --- Table ons --- 7,866
c:\tsmdb\server1\dbdir2 30,122 Export Data 7,866

Show Filter Row
Clear All Filters
Edit Sort

Clear all Sorts
Total: 2 Filtg Collapse Table
Configure Columns
Restore Defaults

%I Apply| Cancell
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You can use the Administration Center to add database space while the server runs.
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database

Free Pa

Last Complete Backup Date/Time: LOG command

tsm: TSM_SERUER2>

Database sizing

¢\ IBM Tivoli Storage Manager !E] E

tsm: TSM_SERVER2>query dhspace [ ] MOﬂItOI’ the database and |og space and

Location: c:\tsnsru2\dh the file systems where the directories are
Total Space(MB)>: 76,324.41 .
Used SpaceCMB): 48.761.96 located to ensure that space is always
Free Space(MB): 27,370.44 B
available
sm: TSM_SERUER2)>
- nm. , = |ssue the QUERY DBSPACE command

for viewing the total space, used space,
tsm: TSM_SERUER2>q db £=d and free space

Database Name: TSMDB1
2 : 416

= [ssue the QUERY DB F=D command for
more detailed information about the

= |ssue the QUERY LOG command for
Buffer Pool Hit Re 9 information about the log

e Note: The same information is available
no: DBFILE when the Tivoli Storage Manager server
P76 to cancel> is offline. Issue the DSMSERV DISPLAY
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Information about the database can be displayed on the service console and in the activity
log. You can set the level of that information by issuing the set dbreportmode command.

Three options for the dbreportmode command are as follows:
- NONE: No diagnostic information is displayed

- FULL: All diagnostic information is displayed

- PARTIAL (the default): Only exceptions that might represent errors are displayed
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Now that you this module is completed, you can perform these tasks:
= Describe space requirements for the Tivoli Storage Manager 6.2 database

= Explain how the Tivoli Storage Manager 6.2 database space is managed
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This concludes the IBM Education Assistant module for Tivoli Storage Manager version
6.2 database sizing.

Now that this module is completed, you can perform these tasks:
- Describe space requirements for the Tivoli Storage Manager 6.2 database

- Explain how the Tivoli Storage Manager 6.2 database space is managed
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IBM, the IBM logo, ibm.com, DB2, and Tivoli are trad: ks or regi d trad of | ional Busil Machines Corp., regi d in many
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