4

5
puhuins sy

Implementing Real Time statistics
for utility automation

Svenn-Aage Senderskov
JM Data A/'S, Denmark

Wednesday, March 2, 2011: 11:00 AM-12:15 PM
Foom 211B




Implementing Real Time statistics "1"
for utility automation SHARE

Select * - "'\f—%
from SHARE ¥ =

where Meeting = 'SHARE 2011’

and Location = 'Anaheim - California’
!
and Title = 'Implementing Real Time Statistics’

for update of educational_level;

It is amazing how precise SQL is in decribing things ;) and a simple
SQL-code can be the answer

Imagine, that your children were taught SQL as the first foreign
Language in school. A question from them to get money for a new
computer could be answered by a -904 (ressource Unavailable) and
whne putting the same question to their Mother she could simple
answer -803 (Duplicate Row — We have hadf that question before) -)

So please join us in making SQL a spoken language ;-))



Real Time statistics
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« \What is Real Time Statistics?
» What do you need to do to make it active?
« \What did JN Data do with it?

* Theldea

* The Concept

« Advantages/Disadvantages

» Production

+ How do | make contact with the "Animal™

« Implementation-evaluation




Whatis Real Time Statistics ? 3

SHARE

- Real Time Statistics is part of DBZ2 and has been so since
DBZ version 7 but before DBZ2 9 you had to define tha
objects and set up the environment vourself

+ Basedon activity inthe DBZ systems DBZ2 gathers
numbers on table space and index space activity in the
DBM1-address space and stores them inthe RTS-tables

« DSNZPARMSTATSINT (Default 30 Min) determines how
often DB2 writes to database

« DSNZPARM UTSORTAL (Apar I114296) help DBZ to use
data in Real Timestatistics internally for DFSORT workfile
allocation

We have set the STATSINT to 1 minute, whiche means that the DBM1-
addressspace outputs activity-records to the RTS tables every 1
minute.

Since the number of affected records are reasonably small we have
seen no problems of having this value set at 1 minute
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In order to get the full benefit of RTS you have to run a REORG-utility
so that the DBM1-addressspace can register an initial Cardinality on
Table Spaces and Index Spaces.

When Insert, Update and Delete’s happens the DBM1-addrress space
collect these data and updates the RTS-tables at the STATSINT Interval
in DSNZPARM

This gives you the operational basis for using RTS for utility automation.
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Where are datastored in RTS ?

« In DB29 & DB210 Realtime Statistics is part of the system
catalog database DSNDBOG in tablespace SYSRTSTS.

« Table SYSIBMSYSINDEXSPACESTATS contains
information about Indexspaces

» Table SYSIBM SYSTABLESPACESTATS contains
information about tablespaces

- Bothtables has BIGINT-columns to store big numbers iin

« The field UNCOMPRESSEDDATASIZE (DB2 9) is
currently unused, so please beware

« Lookinthe Utility Guide and Reference for documentation
relating to DB29 & DB210.




Whatyou need to do to make it active in _fﬁ#
DB2Version9andDB2 107 SHARE

+ Since Realtime Statistics is part of the DBZ 9 and
DB2 10 Codebaseit is active at New Function Mode-
time

» DSNZPARMSTATSINT is set (default 30 Minutes).
We have setitto 1 (minute)

» DSNZPARMUTSORTAL=NOchange to YES
ensures that adequate Sortwork-file allocation are
allocated and it ensures that DB2 can use RTS-
information for Utility optimization.

The Installation SDSNSAMP-library contains the basic RTS-definitions.

If you want to have shadow tablesets for viewing growth etc you have to
build them yourself. You can yuse the table-ddl from tha basic ones and
add a timestamp which you set when you load from the basic table



Still on 8 © Whatyou needto do to b §
make it active in DB2 Version8 ? SHARE

+ Details attached to the presentation

» =DBZ2hlg=SDSNSAMP member DSNTESS contains
the DDLto create database DSNRTSDB. Review it
and Run it

- DB2 puts this database in STOP-status at creation
time. Run the START DATABASE-command to make
it RW.

The Installation SDSNSAMP-library contains the basic RTS-definitions.

If you want to have shadow tablesets for viewing growth etc you have to
build them yourself. You can yuse the table-ddl from tha basic ones and
add a timestamp which you set when you load from the basic table



Recommended Home-grown extensions _fﬁ

« (Generate shadow table sets with datefime St

» 1table pertable spaces for usability at administration

+ Use DSNDBO6 SYSRTSTS-DDL as model and add column
HIST TME TIMESTAMP NOT NULL WITH DEFAULT on
both sets of tables and remember to make the tablespace-
DDL according to own rules.

+ Use HIST_TIME inindexes as well

+ We have 2 sets of shadow tables: 1 per hour and 1 per day

+ Cleanup of Hourly table. We remove data older than 3 days
(Reorg discard)

» Cleanup of Daily table. We remove data older than 13
months (Reorg discard)

The RTS-tables is updated in place, so if you want to follow the
numbers to see when activity is happening you have to undload data on
your own timeframe. We use 1 unload pr hour and load the data into a
shadow-table where we have build a timestamp-column into the shadow
table.

This means that we in the shadow table have one entry pr hour in tha
detailed table and 1 entry pr day in the other shadow table.



Whatdid JN Data do with it? Hﬁ#

SHARE
« 2 Customers — 2 different approaches to uilities — We
have more customers coming in ...

« Standardizing necessary in order to ensure daily operation

- Database administration need to be centralized

- Focus on Disaster Recovery

- Focus on Cost Efficiency (Reduce diskitape ressource
usage)

- Would we bulld it ourselves or buy a packaged solution?

- The decisionwas made: we do it on our own -)

- We called the project DB2 Automation

« We looked at DSNACCOX and decided that our need for
control was beyond the scope of DSNACCOX

Having routines in place that ensures atandardized enviironments both
ensures correct opration an ensures that in the Disaster Recovery
situation you can rely on data being available for that purpose as well.



DBE2 Automation-The ldea fﬁ#
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We wanted to ensure that we always had backups of
ALL DBZ2-tables for recovery purposes — no exceptions

Only the NECESSARY Backup, Reorg and Runstats
jobs had to be run against the objects (= Huge savings).

We came from 2 different systems based on fixed
scheduling without looking at activity.

DBA has full responsibility for the administration of DB2-
data

The System run fully automated and be self-adjusting to
new objects

The System must to be fault-tolerant and "self-healing”

We wanted to make the utility-approach for both of our customers the

same.
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DB2 Automation

« Job generation based on DBZ2 Real Time Statistics
+ Backup, Reorg, Runstats and DSN1COMP

+ Parameterize whenever possible
+ Register exceptions in exceptions-table
« Automatic job scheduling in TWS
« Backup (SHRLEVEL CHAMNGE)
« Start with one Full Image Copy (we use TAPE for cost-reasons)
« |IfTa Iq(s}[?grceﬁ.update activity - generate Incremental Copy (we

use dis

. Eﬁr&r&g grél;a %g}r generate a Full Copy for table spaces without

« For evelkrv oth Incremental Image Copy a Full Image Copy is
nextin line.

» Reorg (COnline Reorg)
+ Scheduled only on objects that needs this
+ RUNSTATS

+ Scheduled only when significant changes.

Trigger values atre by default the ones mentioned in DB2 Administration
Guide: 'When to reorganize indexes and tablespaces’



The RTS Database is unloaded and loaded into 2 history table space
sets

1. On an hourly basis — kept for 3 days (deletion done by REORG
DISCARD)

2. On a daily basis — Kept for 13 months (Delation done by REORG
DISCARD)

The system looks in RTS to see if thresholds are met and put the
objects in the utility candidate list for future JCL Generation.

The system generates JCL and registers the jobs and special resources
in TWS.

If the Jobs are not run becaus of timeframes etc an Email is sent to the
DBA-Team, who decides on what has to be done.

The system cleans up the TWS-database for the already completed
jobs and resources.
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DB2 Automation— PRO’s 3

SHARE

We ensure that we always can do recover after job-
failures and disasters

We do only use the necessary resources for Data
administration

Reduced number of tapes and reduced # of TB
diskspace

No manual procedures for Backup, Reorg and
Runstats

Modemn, rock solid and robust 7 X 24 service -)

Recommendation: Get Incremental Image Copies
on Disk for faster recovery etc.

14



DB2 Automation-Con’s ﬁ#

SHARE
The earlier scheduled jobs had to be removed from
TWS and we had to analyze dependencies for
application specific requirements

The earlier use of Full Image Copies for application
specific purposes had to be changed to new
archive-procedures (which is still going on)

VWe had to invest in disk-capacity for incremental
Image Copies (We hope that some day we will get
money for the Full Image Copies as well-) )

15



DB2 Automation in detail — The System _"1#

SHARE
» DBA developed ISPF-application with the following content: ;

= DBA "Control Center” for parameters
« Start- and stop-timeframes controlled via utility-calendar
» Job-Generation-routine scheduled daily early in the moming

» Exceptions from standard treatment are registered in the DBA
Control Center (Shown later)

+ Dialogto see utility-progress
TWS
« Resource <subsys> <database> <table space> added

» Find Utilities in XINFO  and generate dependencies to avoid
collisions

» Report errors in Problem Management system (ours is called
Service Center and it comes from HF)

XINFO is a product from Horizont in Germany, which exttracts
information from JCL, TWS, Sourcelibraries, DB2 and many other
sources and put them in DB2 tables, that we can use to search for jobs
that contains utilities.

16



DB2 Utility Control Center Main Menu

DBE2 TUtility Comtral 0.1 -

Victims
Exce=ptions
Job namss

Orders
Parsmeters

TWS -=ppl .
Calendar

DRZ-systems

W 1 O L e Ll R

Compr=ss

[
(L

TWS-jcl

Main M=rm

Utility Candidstes

Exceptions from standard treatment
Parsmstarz for job neams genersation
Utility Orders

Parsmetars fro job generstion

=ppl. tions in TWS

START -/5TOP-hours and FULL STOPF s=ttirgs
DEZ2-zubsystemns and dats charing meshers
DSHIC@P-handling

Look in dstmcet whare THS gets it from

ﬁ.--

SHARE
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Victims = Those who meetthe thresholds

DEAK
EITAHDD ==

==

Lir= Commands:

5 = Show

Fra:- D4 D

Databe e
ot irdes

1

detmils

1 2011

Tabl=space=

DEZ Utility Control - Victims

Shows: UNHANDLED

{dd mm wyyy)

Til:

04 0L 201L

Utility

:,.1,.

SHARE

Bow L to 1B of G2

Seroll === CER

Statas/

TS000DL
TS00OD3
TS0OD0S
TE0OLD
TS0ODZ
TS00OD3
TS00Z0

=

(=T =N =0 S

SCHEDULED
SCHEIULED
SCHEDULED
SCHEIRJLED
SCHEDULED
SCHEDULED
SCHEDULED
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Exceptions —those who will not be handled ﬁ#

SHARE

DB DBE2 Ttility Comirol - Emceptions Bow 1 to 20 of 28

Command —= Scroll === CSR
Lire Commands: PEll: Show Comments
C = Copwy [ = Ins=rt D = Delats
Bun- DSHL ------ Current -—-—----—
C Databhmos Spacs Part Copy Feong stats COMF Froom-date To-date Femarks

BMCACT** LOGS o ¥ H ¥ H Z0D6-11-16 9985-12-31
DR+ TXX] - X EXTTXEE o ¥ H H H Z00E-02-04% 9989-12-31 =
DBEARTSDE *ssxxxxx o H H H &4 2007-06-22 99589-12-31 =
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help - panelto understand setting

The ¥ in COPY/REDBG/RUOHSTATS/DEHLICOMP mean= that the

iz included im job-generztiom

The H imn COPY/REDEGS/EUNSTATS/DSHLCDMP means tha

im NHOT included in job-generatiom

(i)
i
iy
L]

n
]

ENTEE = Continue

----------------- Help for DBZ UTILITY COMTROL ——-—————m————ee ]
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Parameter-settings forCOPY

TEC

Command =—==>

DE2 Utility Control - Parsmsters

Liree Commands:

C Operation Utility Parameter Walu=
capy
DEUTWSDL COPY WORESTAT [OW DEXZ
DEUTWSDS COPY AINFO LOCATIONW DEXY
DEWWICDOL COPY CHANGELIMIT 25

DEIVICOL
DBEIVICOL

[ = Insert D = Delet=

caer CHANGELIMIT MIN PAGES Looooo
caer DEFAULT SHELEVEL CHANGE

DEIWICOL COPY J0B_PREF [¥ DRAUC
DEIVICOL  COPY LOG_HMAP QEF
DEIWICDL COPY HAx [HCR 5

DEIVICOL

COPY M3r_PART_FR_JOE LoD

R

:,_,_1,,

SHARE

21l to 3B of 3B
Seroll ==> CSE
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Calendar-When can we run jobs ? :"'1#

SHARE
DR DEZ Thility Control - Calendar RBow 1 to ¢ of 4
Command —=> Scwoll ==> CSR
Lire Commands:
¥ = FULL STOP - =11 utility-jobs =top &t meExt step
R = Remone= FULL STOP
Ueility = o= = = = = - - = Working hours - - - = - - - - === FIILL

Wed Thurs

COFT oo.oo oo, oo oo.oo oo.oo

St E 0E.0D 0E. oo 0 .00 0E.0D

DSH1COMP Start: OD.DD ao.oo oo, oo op.oo oo.oo 0z 00 H
Stop : OE.0O oE.00 0E. 00 0g.00 0E.0D

REORG Start: 02.0D Dz.oD 0z. oD 0z.0D nz.oo 0z oo H
Stop : DE.0DD 0E.0D 0g. 00 0 .00 0g.00

BUHSTATS Start: 17.0D 17.00 17.00 17.00 17.00 o700 H
Stop :@ 20.00 z0.00 20,00 20.00 20.00




JCL Generated by the system for TWS _"1#

E
8205
BAGE
It}
TEER
TSEER
s 2L TWITUSER
t22 TW3DSER
:22 TW2TSEER




JCL Sample - COPY = )

SHARE
SfOBAACARR JOB (0600OD,11) ,'DEZ I[MAGECOPY' .
Af* JIBEET Gernsrated xx, added to TWS
JAJOBSTART EXEC PREIFJEFTIE, COMD={4 LT) 4 Mos= 1 S:atus =tiimg
.. B=xx doe=s the job
FFTIMEL EXEC PEEIEIEFTLE, OOHD={4 LT) 4 Mot 7 Crark Bumrims Taqui rEmart S
.. Bexx do=s the job
SfCOPYDODZ EXEC PERI=DSNUTILE , PARM="DELH, ', COMD={4 LT)

S/ESFSTEMPL DD DISP=SHR DSH=oxxx
ffENSIH oD =
LISTDEE COPYDDDZ
COFMF LIST COPYDDDZ
FULL YES
SHELEVEL CHANGE
COPYDIN {EIC)
PARALLEL 5
TAPEUNITS 1D
CHECEFAGE

JOBSTART set status for Job Started in the utility-system

TIMEL checks for Full Stop and that threshholds are OK



Viewing RTS-data (Home-grown)
(from BMC Catalog Manager)

show commands for this list. Type command and pre=s ENTEER
CO DS IC IM IS IN MH PA RE RI 36 TE TS TA T3 Vi

Cmd Databa=e Jwner Stogroup Buf Fool IEID EROShr Type Group Encode

-————-rp-——-l-——ye— -y 3y — —— G ——— = —— = —— — Y —— =T ——— - —— —

RTS DBARTSDE KIMXX  SYSDEFLT BEL TiZ E
bk bk ke ke b bk bk bk b kb bk ke BOTTOM OF DRTR bbb s bbbbbb bbb bbb bk bh bk b bbbk ek
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Viewing RTS Data =

& [EARTSDE
Current - : TAELESPACE

Table=zpa Fartc Dace

2YERTZID + 20110104
__ SYISRISIH 20110102
__ SEERIETD & I0110104
5_ BYSRISTS 20110104 D420
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Viewing RTS Data - Table space Detail ".1#
SHARE

L to 27 of 26
EOMMANDD == Serpll =

L ==» PAGE
COLTMH R

TPDATESTATSTIME 011-01-04-04.03.0%.0D5TEDE
HACTIVE 4242327

HPAGES 4237E6

EXTENTS 2

LOADRIASTTIME oo

EEQRGIASTTIME o1

EEOBGIH3EERTS oo

EEQESTELETES
EEOBGUEDATES
EEORGTHCLUSTING
EEQERSDIZORGLIOE
EEOEGMASSDELETE
EEOEGHNEARINDEEE
EEORGEARIHIREE
STATELASTTIME
STATSIHSERTS
TSDELETES

0-12-16-04_05.07 570141

4775

==

[21]
1

3w gy
- HF

T U T T = = = R O TR TR T S X

=
s

o e G e

1-0L-04-04.0%. 04 BETEEE




Viewing RTS Data =

& [EARTSDE
Current - : TAELESPACE

Table=zpa Fartc Dace

2YERTZID + 20110104
__ SYISRISIH 20110102
__ SEERIETD & I0110104
O_ S¥SRT3TS 20110104 D420




DEXX -—-—--————-——————————————— BEAL-TIME STATISTICS —-—-—-- Eow 1 o 2

Line commands: 35 = Detail 2 = Jbject mam

Primzry command : UT = Toggle
Primary command : C0 = Select

L OTTY

Time rows HACTIVE Spzece (EE) =ince baclkim

_ SYSRTSTS CORRENT 7 424 227 0
SYSRTETE 20110104 2 _427.412 g

~ SYERISTS o

~_ EYERTSTS I0LL0L0E 7_420.412 ©.717.072 0

" EvsmnTETS g

~ SYSRTSTS ZOLLOLOL 7_412.470 0.678_502 0
SYSRTETS 7 IOAD FESUME--




Viewing RTS Data =

& [EARTSDE
Current - : TAELESPACE

Table=zpa Fartc Dace

2YERTZID + 20110104
__ SYISRISIH 20110102
__ SEERIETD & I0110104
¥_ SY¥SRT3TS 20110104 D420
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Viewing RTS Data — Detail hourly = )

—————————————————————————— REAL-TIME STATISTICS ---——-—- Bow L 5o 21 of 154

DEART SDE Line commands: 3 Desail 2
Current view: TS HITR

Day hi=mtory
From Z010
To 2011

o COERENT 2.434 32 ) 0.272 e}
__ SY3RT3T3 20110104 1ODD 2.424.327 05.7B0.ZT7Z o
__ SY¥3BRT3T3 E Z2.424 237 D0_THD.ZT2 o
__ SYBRT3T3 TE.D36. -434_327 D0.760.272 o
__ SY3RT3T3 TE.8236. -43%_2Z7 B_TED.ZT7Z o
__ SYSRT3T3 TE.D26. -434_ 3227 D0_.760.272 e}
__ SY3RT3T3 TE.936. -434.327 B5.780.272 o
__ SY¥3BRT3T3 TE.026.840 -234 227 0_T76D.Z272 o
__ SYBRT3T3 0400 LOAD EESUME--
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TWS-actions - JCL for adding = )

TWQAF‘F‘L EXEC PGM=EQQYLTOF

ASTEPLIB DD DISP=5HR D5N=Your. TW5_ LOADLIB

NEQONMLUE DD DISP=SHR DSN=Your. TWS MSGSLIB
AEQUMLOG DD SYSOUT="

AEQOQDUMP DD SYSOUT=*

NEQQUDUMP DD SYSOUT="

AEQOAWSDS DD DISP=5HR . DSN=Your TWS Workstation.database
HNEQQYPARM DD DISP=5HR . DSN=Your. TWS5 PARMI(FIF)

ASYSIMN DD ™

OPTIONS DURUNIT(SECONDS) SUBSYS(XXXXX) ACTION(ADD)

The JCL above shows what you have to run in order to define the
requirements for the Automated utilities
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TWS-actions - Add Application fﬁ#

SHARE

ADSTART ACTION(ADD)

ADID(DBXXCOPY310001) ADVALFROM(110104)
CALENDAR(WORKDAYT)

DESCR('DB2 GOPY')
ADTYPE(A)
OWNER(DBA']
PRIORITY(5) ADSTAT(A)

ADRUN ACTION{ADD]
NAME(DAILY) RULE(3) VALFROM(110104) VALTCO(110104)
TYPE(R)
IATIME(0334) DLDAY(1) DLTIME(0100)

ADRULE EVERY DAY (DAY) WEEK

ADSTART

DBXX is the Datasharing group

COPY is the Utilityname

31 is the day-number

0001 is the sequence number

080731 is the actual date from which the application is valid
ADRUN

When do the application run from/to which is defined as 1 day by the
system

ADRULE
Runs every day of the week

33
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SHARE

TWS-actions- Add Operation

ADOP ACTION(ADD)
OPNO(1) JOBN(DUMMY) WSID(DUM1) ADOPCATM(M)
DURATION(000001)

AEC(Y)

AJSUB(Y) AJR(Y) TIME(N) CLATE(N)
PSNUM(1)

ADOPPWTO(N) MONITOR(N)
ADOPJOBCRT(N)

ADOPUSRSYS(N) ADOPEXPJCL(N) CSCRIPT(N)
USEXTNAME(N) USEXTSE(N)

Each job is defined as operations in TWS, where we tell TWS the
following

JOBN The start operation is always dummy in TWS ;-)
WSID The default for the Dummy-operation

34



TWs-actions—Add Operation O

ADOP ACTION(ADD) SHARE
OPNO(2) JOBN(DBAUCAAA) WSID(DBXX) ADOPCATM(M)
DESCR('COPY')

DURATION(000001)
HIGHRG(04)
AEC(Y)
STARTDAY(0) STARTTIME(0000)
AJSUB(Y) AJR(Y) TIME(Y) CLATE(N)
PSNUM(1)
ADOPPWTO(N) RESTARTABLE(Y) REROUTABLE(Y) MONITOR(N)
ADOPJOBCRT(N)
ADOPUSRSYS(N) ADOPEXPJCL(N) CSCRIPT(N) USEXTNAME(N])
USEXTSE(N)
ADDEP ACTION(ADD)
PREWSID(DUM1) PREOPNO(1)

Each job is defined as operations in TWS, where we tell TWS the
following

JOBN The generated JOBname from the automation system
WSID The Datasharing group
DESCR REORG defines that this is a reorg Operation

HIGHRC Tells TWS that the return Code of 4 is accepted without
putting the job on the error queue

STARTTIME Tells TWS that this Operation can start at 0000 AM
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TWS-actions - Add Special Resource for _”ﬁ"
Catalog and Utility SHARE

ADSR ACTION(ADD)
RESOURCE('DEXX DBXXX TSXXXX)
USAGE(X)

QUANTITY(000001) KEEPONERR(N)

ADSR defines special resources that are used bnoth in this automated
system and is added to utilityjobs that run against the same resource

The Resources are build on <Data sharing group name>.<Database
name>.<Table space name>

USAGE(X) tells TWS that jobs using this ressource have eXclusive
control

If the job fails the ressource is released.(KEEPONERR(N))
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TWS-actions—-Add SpecialResource for =g~
Catalog and Utility -
5 H ARE
ADSR ACTION(ADD)

RESOURCE('DBXX.CATALOG') € Note 1 Catalog

USAGE(S)

QUANTITY(000001) KEEPONERR(N)

ADSR ACTION(ADD)
RESOURCE('VSMNORTH')
USAGE(X)

QUANTITY(000005) KEEPONERR(N)

The Ressource DBXX.CATALOG is added ind order to tell TWS that the
utilities are allowed to run at the same time as the DB2 catalog utilities
are run (normally backup).

But the Catalog utility cannot start when this ressource is in use (it has
defined the ressource with USAGE(X)i

The second ADSR tells DB2 that only 5 virtual tapestations can be in
use at any given time

Note 1 Catalog

All the Copy jobs can run concurrently, but the DB2 Catalog Utility-jobs
can nnot run when a utility-operation is in progress.
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TWS-actions-Delete application .fﬁ#

HTWSDEL EXEC EQQYCAIN PARM=0PCC

HSYSIN DD *

ACTION=0FTIONS BL=Y BLPRT=Y LTP=N;
ACTION=DELETE RESOURCE=AD ADID=DBXXCCFY310001;

&

Spec. Ressource is added to daily plan and is automatically deleted
When new daily plan is generated

The Ressource DBXX.CATALOG is added ind order to tell TWS that the
utilities are allowed to run at the same time as the DB2 catalog utilities
are run (normally backup).

But the Catalog utility cannot start when this ressource is in use (it has
defined the ressource with USAGE(X)i

The second ADSR tells DB2 that only 5 virtual tapestations can be in
use at any given time

Note 1 Catalog

All the Copy jobs can run concurrently, but the DB2 Catalog Utility-jobs
can nnot run when a utility-operation is in progress.
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Achievements .fﬁ

SHARE

RUNSTATS only executed when needed

- Necessary backups for disaster/re-establishing within SLA-
limits always as SHRLEVEL CHANGE

« Reorgs only when needed and always as Online Reorgs.
- Compression-Candidates found automatically
- Calendar-control ensures minimal collisionwith Online-window

« The System comprises today COPY, REORG, RUNSTATS
and DSN1COMP (Compress candidates)

By automating all utility-operation all new databases and table spaces
are automatically handled by this system and is without having to
buuild separate jobflows etc.

Runstats are applied only when activity in the RTS-tables tells the
system, that it is required

Reorg’s are based on activity and parameters telling that data are
disorganised

Compression-candidates are spotted based on size

By going from FULL COPY YES to FULL COPY NO (Incremental) we
have saved a lot of backup-space

39



Achievements economics SHARE

Cut Backup-tape capacity in half
Postponed Tape-equipment upgrade with savings

Cut CPU-comsumption for backup/reorgrunstats in half
Postponed CPU-upgrade with even bigger savings

Backup's = 20mb on Tape. Rest on Disk
» Reduced Disaster-recovery-time
« We are considering a limit of 300 mb before we write to tape
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References
SHARE

DE2 Ltility Guide and Reference (DE2 2) Appendix E

DBE2 Ltility Guide and Heference (DBZ 10} Appendix E

DE2 Administration Guide (DB2 W8} — Appendix G tells about

RTS and what it means forthose still on 8.

DE2 Admin Tool has an interface to viewing the Real Time

Statistics data — but only the system supplied ones.

Good REXX-knowledge both with REXX and DSNREXX helps a
lot when building systems like this.

Good TWS-knowledge helps you to automate :-)
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DB2 Automation

SHARE

Architects:

Bjarmme . Ravn, DBA
E-mail: byvr@jndata dk

Soren Petersen. DBA
E-mail: sop@jndata. dk
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Questions ?
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Still on 8 © Whatyou needto do to b §
make it active in DB2 Version8 ? SHARE

« =DBZ2hlg= SDSNSAMP member DSNTESS contains
the DDLto create database DSNRTSDB. Review it
and Run it

» DB2 puts this database in STOP-status at creation

fime. REun the START DATABASE-command to make
it RV

+ Space-calculation CAN be done by Math. |
recommend that you use -1 in PRIQTY and SECQATY
and thus let DFSMS handle the growth

» DSNZPARMSTATSINT is set (default 30 Minutes).
We have setitto 1 (minute)

The Installation SDSNSAMP-library contains the basic RTS-definitions.

If you want to have shadow tablesets for viewing growth etc you have to
build them yourself. You can yuse the table-ddl from tha basic ones and
add a timestamp which you set when you load from the basic table
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The Database (DB2 8) R

CREATE DATABASE

DSNRTSDB
BUFFERPOOL BP1
INDEXEP BP1
STOGROUP SYSDEFLT
CCSID EBCDIC

The Above DDL is what it takes to define the database that comprises
the Real Time Statistics tablespaces/tables and indexes

Use another Bufferpool than the catalog’'s (we use BPO for tha Catalog)
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Table space-DDL (DB2 8) = )

CREATE SHARE
TABLESPACED3SNRTSTS '

IN DSMNRTSDE

USING STOGROUP SYSDEFLT

PRIGTY -1

SECQTY -1

ERASE NO

FREEPAGED

PCTFREES

GBPCACHE CHANGED

COMPRESSNO

TRACKMCDYES

SEGSIZE 32

BUFFERPOOL BP1

LOCKSIZE ROW

LOCKMAXD

CLOSENOC

CCSIDEBCDIC

The Real Time Statistics tables are defined in a segmented tablespace
with Segsize 32

We use automatic space management, where DB2 and SMS decides
on the growth this is indicated as the -1 in bothe SECQTY and PRIQTY



= -
Table for Table space information (DB28) -
SHARE
CREATETAELE -
"SYSIBEM".TAELESPACESTATS(

DEMAME CHAR[E) NOT NULL FOR SBCSDATA

JNAME” CHAR(S) NOT NULL FOR SBCSDATA
JPARTITION" SMALLINT NOT NULL

LDBID SMALLINT NOT NULL

J'PSID" SMALLINT MOT MULL
JPDATESTATSTIMETIMESTAMPNMOT MULL WITH DEFAULT
JOTALROWS DOUBLE

JMACTIVEINTEGER

SPACE INTEGER

LEXTENTS SMALLINT

LOADRLASTTIME TIMESTAMP
LREORGLASTTIMETIMESTAMP

LREORGINSERTSINTEGER

LRECORGDELETESINTEGER

LREORGUPDATESINTEGER

The Above DDL and the continuation on thje next foil is the definition for
the Tablespace information table



Table space information DB2 8 cont.

JRECRGUMNCLUSTINS INTEGER
JRECRGDISORGLOEB INTEGER
JRECRGMASSDELETE INTEGER
{RECRGNEARINDREF INTEGER
JRECRGFARINDREF INTEGER
JSTATSLASTTIMETIMESTAMP
,STATSINSERTSINTEGER
STATSDELETESINTEGER
STATSUPDATES INTEGER
STATSMASSDELETEINTEGER
JLOPYLASTTIME TIMESTAMP
JLCOPYUPDATEDPAGESINTEGER
LCOPYCHANGESINTEGER
JLCOPYUPDATELR SN CHAR[E) FORBIT DATA
LOPYUPDATETIME TIMESTAMP

) INDSNRTSDB.D3SNRT ST S

CC3IDEBCDIC
MOTVOLATILE
APFENDNO;

SHARE
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Table definition for Indexspaces (DB2 8)

CREATETABLE

"SYSIBM".INDEXSPACESTATS

(DEMAME CHAR(S) NOT NULL FOR SBCSDATA
JNDEXSPACECHAR(B) MOTMNULL FOR SBCSDATA
JPARTITION” SMALLINT NOT NULL

LDBID SMALLINT NOT NULL

JISOBID" SMALLINT HOT NULL

JPSIDT SMALLINT NOT NULL
JUPODATESTATSTIMETIMESTAMP NOT NULL WITH DEFAULT
JOTALENTRIESDOUBLE

JMLEVEL S SMALLINT

MACTIVEINTEGER

SPACE INTEGER

LEXTENT 3 SMALLINT

LOADRLASTTIME TIMESTAMP

LREBUILDLASTTIME TIMESTAMP

JRECRGLASTTIME TIMESTAMP
LREORGINSERTSINTEGER
LREORGDELETESINTEGER

SHARE
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Table-definitionforindex DBE2 8
(Continued)

RECRGAFPENDIN SERT INTEGER
JRECORGPSEUDODELETES INTEGER
RECRGMA SSDELETEINTEGER
JRECRGLEAFNEAR INTEGER
{RECRGLEAFFARINTEGER
JRECRGNUMLEVEL SINTEGER
STATSLASTTIMETIMESTAMP

L STATSINSERTSINTEGER
STATSDELETESINTEGER
STATSMASSDELETEINTEGER
LOPYLASTTIME TIMESTAMP
LOPYUPDATEDPAGES INTEGER
LCOPYCHANGESINTEGER
LOPYUPDATELR SN CHAR(G) FORBIT DATA
LOPYUPDATETIME TIMESTAMP )

IN DSMRTSOBE.DSNRTSTSCCSID EBCDIC
NOT VOLATILE

APPENDNO

SHARE
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Index Table space info DB2 8 (The Default) fﬁ#

CREATE UNIQUE SuANS
INDEX "5Y SIBM".INDEXSPACESTATS IX
ON"SYSIEM".INDEXSPACESTATS
(DBID ASC,

"ISOBID" ASC

"RARTITION" ASC )

USING STOGROUP 5GSMS

PRIQTY -1

SECQTY -1

ERASE NO

FREEPAGED

PCTFREE 10

GBPCACHE CHANGED

CLUSTER

BUFFERPOOL BP

CLOSENOD

COPYNO

PIECESIZE 2G

COMPRESSNO

This index the default one



Index Table space info DB2 8(The Home-g mﬁfrﬁ#

CREATE SuANS

INDEX "SYSIBM".INDEXSPACESTAT5_12
OM"5YSIBEM".INDEXSPACESTATS
(DEMAME ASC,

INDEXSPACE A SC,

"PARTITION"ASC)

USING STOGROUP 3G 3M35

FRIQTY -1

SECQTY -1

ERASE NO

FREEPAGED

PCTFREE10

GBPCACHE CHANGED

MOT CLUSTER

BUFFERPOOL BEP1

CLOSENO

COPYNO

PIECESIZE 2G

COMPRESSNO

We have build our own index which gives us the oppertunity to use the
names in stead of the numbers for searching the RTS-tables

The Indexspace-table and indexes are build over the same kind of
template.



