BSTAR Backup and Recovery for Library Units (BRLU)
Version 6 Performance Tips



BSTAR Page 2

Table of Contents

a1 oo [8 o 1 0] o AP PT 3
BRLU PerformancCe LIPS ... .cocuuuiiiiiiieeeet e et e et e et e et e e e et e e e e e eaanes 3
ISeries journal PerforMaNCe ...........ooiiiiicceeme e 3
Parallel CLRPFEIMS ..o e ettt e et e e et s e e eaa e e eaneeees 4
Recovery performancCe LIPS ........ovieueoieet et e e et e e e e eanas 4
MURI-SErEAMING ....eeeeee e et e e e 4
AULOMALIC TECOVETY ..ttt emeem et e et e et e et e e e eaa e e e e as 6
Object HOlder FIlesS........cc.uiiiiiiieeee e e e 6

© Copyright Cyprolics Software 2009



BSTAR Page 3

Introduction

BSTAR BRLU tool is designed to improve performance abtaristics of batch
processes. In particular, parallel technologies aré igenany of its features. Parallel
technologies, however, is a double-edged sword: they céwerdevery good
performance but often require tuning and good understanditigem principles of
operation.

This paper contains several tips on how to get the hasbfoBSTAR BRLU and
avoid bottlenecks.

BSTAR BRLU Performance tips

IBM i journal performance

BSTAR BRLU stipulates that all database tables and @aéms used by the
application must be journaled to IBM | (i5/0S) journalBM “Striving for Optimal
Journal Performance on DB2 Universal Database for iSd(€324-6286-00)"
contains a lot of useful advice on how to make the bsstof IBM i journaling. It is
highly recommended to study this manual before proceeding B&hAR BRLU
implementation.

The following sections are of particular importance:

- Disk write cache
- Batch Journal Caching PRPQ (5799-BJC) (this PRPQ wagdgtackaged as
Option 42 of IBM | Operating System “HA Journal Perforicei)

Sufficient amount of disk write cache must be providedrder to make IBM i
journaling perform. Very good performance can be achievagsiog disk controllers
with large amounts of disk write cache and/or solicestiatves.

Many IBM i publications suggest that the best journal grenince is achieved by
creation of a dedicated journal ASP, thus dedicatingeastione disk write cache
device to journals. This suggestion, although good and soumgvestheless very
expensive. On the one hand, there are rarely any disktarspare, and on the other,
with multiple library units in a single IBM i partitionhe requirement of dedicating a
separate ASP with a write cache device to each ofilthery unit journals looks
obviously excessive. A much more practical approach watd bnly use dedicated
ASPs when there are disk arms to spare in the systef K this is not the case,
however, good performance can be achieved by creatiouwfgl receivers spanning
the maximum possible number of disk arms in the syst&R. A

The algorithm used to decide how many disk arms to spreagbtinnal receiver

across is roughly: # Arms = Journal_Receiver Thresholdngeft64 Meg. Thus,
journal setting of RCVSIZOPT(*MAXOPTI) combined with threceiver setting
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THRESHOLD(10000000) can help achieve reasonable performarceirethe case
of journal objects allocated in the system ASP.

Batch journal cache feature (5799-BJC or 5761-SS1 option 42¥trangly
recommended when long-running batch processes are phet application.

Parallel CLRPFMs

In the BSTAR BRLU environment each CLRPFM command ebteztdor files in
protected libraries is intercepted and replaced with aen#itE process removing all
records from the target file. Some other commands (e@PYF
MBROPT(*REPLACE)) executed for files in protected librariegoke the modified
CLRPFM process under the covers. If the target fdetains a large number of
records this can turn into a performance problem. NRE&npeter of STRBSTMOD
command can be used to address this issue. If the vaNRRET is a certain number,
each CLRPFM process is broken down into multiple steeavith each stream
deleting the given number of records from the rangeatled to the stream.

Streams are submitted as separate jobs using either CHT)G description, if it
can be found in *LIBL, or QBATCH job description. CRCVR job descriptions for
different BSTAR BRLU units can be tailored differentdyg. they can be used to
direct CLRPFM streams to either one or multiple nsorage pools, thus limiting
CLRPFM influence on other jobs in the system. How tojaiselescriptions to direct
submitted jobs to different main storage pools is expthinghe “System i Systems
management Work management” manual (edition for IE).

Recovery performance tips

Multi-streaming

RCYTOCKP command represents a single interface toB&&AR BRLU unit
recovery process. This process, however, can be widreording to the size of the
unit and the number of modifications being recovered.

By default, RCYTOCKP process runs in the same job whbhee command is
executed. In this case a single RMVJRNCHG system comhnmsgmnised under the
covers for all of the objects being recovered. Theomaglvantage of this approach is
its simplicity, but if a large number of DB modificatis are to be removed the
performance of this process can be rather poor. Theome&s, RMVJIRNCHG
command is executed as a single stream and consequeahglpne processor (out of
potential many) can be used.

There are several ways to force RCYTOCKP procege texecuted in parallel mode.
IF STREAMS, FLIST, OFLIST, or ROLIST parameters aywen anything but
default values RCYTOCKP process submits concurrent pipetform the recovery.
There is generally no way to control the unit of wallkcated to each of the recovery
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streams: objects to be recovered are analysed andnbduken into a number of
groups, up to 190 objects in each, with recovery processafdr group submitted as a
separate job.

There is one exception to the above rule. FLIST patammay be used to specify up
to 10 database tables to be recovered in separate stréhi® facility can be used
when the number of modifications for each of thoseetl$ known to be much
higher than for any of the others.

All data areas are always recovered by a separaterstre

STREAMS parameter can be used to specify the lowet lrhithe number of

recovery streams to be submitted. If the number of abjacthe unit libraries is too
high to be broken in the given number of streams witth edream processing no
more than 190 objects the number of streams is adjustamtdagyly. The same

happens if FLIST parameter is used to specify tables davidual recovery.

Journal management component of IBM i makes very aggressezef main storage.

Therefore, submitting multiple recovery streams todhme main storage pool may
lead to excessive paging (thrashing) because of multiptesreeg streams trying to

process different entry ranges from the same jourhdéslly, each of the streams
should be executed in its own main storage pool. Thispeaally important for the

streams removing large numbers of entries.

RCYTOCKP submits the recovery streams in the followarger: first, streams
defined by FLIST parameter, then all other streamsaB8iseare assigned sequence
numbers — in the order they are submitted for execuRE@VTOCKP attempts to
submit each stream using the following algorithm to deterrifieename of the job
description to be used:

- CRCVRJDnnn, where nnn is the sequence number of the pratése job
description with this name can be found in *LIBL

- CRCVRJD, if a job description with the above nanarot be found in
*LIBL but CRCVRJD job description can

- QBATCH in any other case

Jobs are submitted to *JOBD job queue, unless the defalde wof the JOBQ
parameter of SBMJOB system command has been changed.

Using job descriptions CRCVRJDnnn one can direct multigeovery jobs to
different main storage pools using routing entry or job qyewameters In the latter
case the jobs can be submitted to different job queteshatl to separate subsystems
having its own pool(s) each. It may be done only for trst few recovery streams
(particularly for those generated from FLIST parametdg rest of the streams can
be submitted to the same pool.

It is recommended to create a separate subsystemutetian case of recovery. This
subsystem must contain the required number of mainggqraol definitions and also
multiple number of job queue or routing entry definitionsfor directing jobs
submitted using CRCVRJDnnn job descriptions to their relatEd storage pools.

© Copyright Cyprolics Software 2009



BSTAR Page 6

Parallel execution of RCVTOCKP process can signifigaintirease its speed.

Automatic recovery

Another facility that can help improve recovery runtime Option 3 Automatic
Recovery feature. Option 3 was primarily designedmpléement BSTAR BRLU
standing data when the objects to start journalingldoks to be verified, number of
parallel recovery streams, and object distribution bebnbese streams are defined
only once for each unit. After that there is no nemdlie operator to take any of the
above decisions; the previously defined set of parameterssed by default.

Option 3, however, also includes the work management coempaesponsible for
generation of recovery job descriptions and manipulaifdBM i work management
objects, such as job queues and subsystems. Enable AutoRatiovery
(ENARCYUNT) command optionally creates these work mamesge objects to be
used by the recovery process. The list of such work maregeobjects includes
CRCVSBSunt subsystem, CRCVSBSunt job queue, and CRCVRJokx
descriptions; the subsystem description and the job quesaaed in CRCVQS work
library, and the job descriptions — in the control Ifgraf the unit. The subsystem has
10 main storage pools defined, *SHRPOOL1-*SHRPOOL10. The numbg@bo
descriptions created is max(n+1,10) where n is the valutheof‘additional file
streams” (FLIST) parameter of RCYTOCKP command. A¢cexion time the first
max(n+1,10) recovery streams are, therefore, run inrgepmain storage pools. The
tool, however, exercises no control over the actuainnstorage allocation. The
recommended strategy is to use QPFRADJ=3 setting thusiradlothe operating
system to automatically allocate main storage to shaoels.

Once the above procedure and parameters have been dékyedan be used by
RCYTOCKPA command RCYTOCKPA is a shell facility inung multiple recovery
preparation processes and, finally, RCYTOCKP command wlie previously
defined set of parameters. It is highly recommended toAusematic Recovery
Facility to facilitate main storage management for gghHformance.

Object Holder Files

If the value of LIBLIST parameter of RCYTOCKP commagguals *OBJECTS’
BSTAR BRLU only recovers individual objects (ROLIST). $Hist can contain so
called object holder files (*OBJHLD type). Object hokleare actually “DSPOBJ
DETAIL(*BASIC) OUTPUT(*OUTFILE)”- compatible physical fes containing lists
of actual objects (files and data areas) to be recdvere

It sometimes happens that although a large number of olfijeatsa certain library
must be recovered, a large number of objects (as manyearmore) from the same
library do not require recovery. Of course, ending jolimgafor the latter would
allow to drop them from the list of objects to be nemred, but it may not always be
convenient, especially in High Availability configuratiomghere journaling for
objects is taken over by the HA software.
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In such cases object holder files can be used to rédaaaimber of actual objects to
be recovered and therefore to improve performance ceaistics of the recovery
process.

© Copyright Cyprolics Software 2009



