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Chapter 1: Methods for Collecting Statistics

Audience

This guide recommends ways to improve the performance and process of the CA Host
Encyclopedia.Performance improvements involve data that you can modify either
withinthe DBMS or withinthe encyclopedia. The intent of the modifications istoreduce
processingtime orincreasethroughput. Process improvements involvethe techniques
of encyclopedia usethat you can change to reduce contention or decrease processing
time.

No singlesetof performance recommendations can be the rightset forall
environments. Improving performance is a matter of balancingtheworkload of the
computer to best use availableresources. Manyvariables areinvolved in performance,
such as the sizeand speed of the central processingunit, the priority assigned to the
execution region, the parameters used for the DBMS subsystem, and load levels.
Improving performance is anongoingtask because these variables can changeover
time.

This section contains the followingtopics:

Audience (see page 9)
Creating anInitial Baseline (see page 10)

Evaluating Performance (see page 10)

Evaluating Processes (seepage 10)

Tasks You Can Perform (see page 10)

Determining WhatStatistics to Collect (see page 11)

The audiences for this guideincludethe following:
m  Encyclopedia administrators

m  Model administrators

m  Project coordinators

m  Databaseadministrators

m  System programmers

m  Application programmers

Chapter 1: Methods for Collecting Statistics 9



Creating an Initial Baseline

Creating an Initial Baseline

The improvements obtained by implementing the recommendations in this guide
depend on several factors:

m  The current DBMS characteristics of the encyclopedia
m  The current procedures in placewith respect to encyclopedia usage

m  The specific characteristics of the models in the encyclopedia

Because of these factors, you should evaluatethe performance of your encyclopedia
before implementing the recommendations in this guide. To startwith, create aninitial
baselineusingstatisticsfroma set of models and encyclopedia activities. Then, as you
collectstatistics after implementing animprovement technique, you can compare them
with the baselineto determine the actual improvement.

Evaluating Performance

After establishingyourinitial baseline, you should implement performance
improvements to obtain optimal use of the DBMS. Once the performance
improvements are implemented, create a new baselinefor comparison to future
modifications.

Evaluating Processes

Tasks You Can

After you implement performance improvements, you canimplement selected process
improvements. Collectstatistics after the process improvements and compare them
againstthe recently updated baseline.

Note: You should implement performance improvements firstto obtain optimal use of
the DBMS, and then implement process improvements. This combinationcanbean
iterative process that continually improves the performance of the encyclopedia.

Perform

Tasks Reference
Collectstatistics for either specific Chapter 1
encyclopedia functions or foran entire

model

Review performance recommendations Chapter 2

specific to DB2
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Determining What Statistics to Collect

Tasks Reference

Review process recommendations Chapter 3

Review Host Encyclopedia utilities Chapter 4

Review a matrix of which encyclopedia Encyclopedia Concurrency Matrix section
functions canand cannot run together in Chapter 3

Review the names of the Host Appendix A

Note: For more information on concurrencyrules,see CA Gen Host Encyclopedia
Subsetting User Guide.

Determining What Statistics to Collect

Statistics help you to monitor and optimize encyclopedia performance. You can collect
various statistics fromtables on the Host Encyclopedia, from DB2 trace data, and logs.
This chapter discusses queries and reports that you can use to collectstatistics. Most of
the queries and reports listed use Structured Query Language (SQL). One query and
reportis discussed thatuses FOCUS, which is a reportingtool from Information Builders.
Similar reports can becreated with other reporting tools.

The illustrationsin this chapter listthe queries/reports to use based on the statistics
that you want to determine.

More information:

Process Recommendations (see page 29)

Chapter 1: Methods for Collecting Statistics 11



Determining What Statistics to Collect

Statistics About Encyclopedia Tables
The SQL queries listed in the followingillustrations gather statistics fromthe
encyclopedia tables. Note that you replaceencydbas with the name of your

encyclopedia database.

Number of Image Copies and Reorganizations:

" EMCYCLOPEDIATABLE AWD hAINT EHANCE 5 OL
DISPLAY HUMBER OF MAGE COPIES AND REORGS IN THEFAST THREEMONTHS

- MOTES:
T A) REPLACE 'encydbas’ WITH YOUR EMCYCLOPEDM DATABAS E NAWE

- B) ICTYPE:s F FULL MAGECOPY
- | INCRBWMEMNT AL IM&GE COPY
Wi or X REORG
o = OUIESCE
SELECT ICTYPE, TSMNAWE, COUNT (™)
FROM  SYSIBM.SYSCOPY
WHERE DBMAWE = 'encydbas’
AMND TEHAMEINCDOBS,'DASC','DPRP','OTHET, 'DSUBEX)
AND ICOATE » CURRENT DATE - 90 DAYS
GROUP BY ICTYPE, TSHNAE

Number of Rows on Encyclopedia tables:

DISPLAY HIMBER OF ROWS (CARDY AND PAGE (MPAGE S INFORMATION
NOTES:
A) REPLACE'encydbas' WITH YOUR ENCYCLOPEDLS, DAT ABASE NAME

SELECT CREATOR, DBEMAME, NoWE, CARD, MPAGES, PCTPAGES

FROM  SY¥3IBM. SYSTABLES

WHERE DENAME = 'encwdbas’

AMD MAME INC DOBS,'DASC,'DPRFP,'OTHT,'DSUBE")

ORDOER BY CREATOF, NAWE;

Amount of Free Space on Large Tablespaces:

" DISPLAY PERCENT FREE (PCTFREE), FREEPAGE (FREEPAGE) INFORMATION
ONLARGETABLESF ACES

HOTES:
= A) REPLACE 'encydbas’ WITH YO UR ENCYCLOPED LA DATABASE NAWE
SELECT DBHNAAE, TSNS E, PCTFREE, FREEFAGE
FFROhA SY5IBM. 3YSTABLER ART
WHERE DENAAE = ‘encydbas’
AND TSHAWE IMCDOBS, 'DASCT, ' DP RP,'OTHT, "OSUBEX)

ORDER BY DBMAME, TSHAME

12 HostEncyclopedia Administration Guide



Determining What Statistics to Collect

Number of TablespacePartitions or Segmented Tablespaces:

DISPLAY PARTITION INFORMATION ON LARGE ENCYCLOPEDA TABLES =7

NOTES:
A) REPLACE 'encydbas’ WITH YOUR ENCYCLOPEDL DATAB ASE HAWE
—  SELECT PARTITIOMS, MAWIE, CREATOR, SEGSIZE
FFRCOhA SY5IBM.S WSTAB LESPACE
WHERE OB NAWE = ‘encydbas’
AND NebdE M DOBF, DASC,"DASC, 'OPRP', 'OTHT, 'DSUBEX"

ORDER BY MAWE

More information:

Performance Recommendations (see page 73)

Statistics About the Encyclopedia Profile

Number of Models in Encyclopedia:

DISP LAY HIMWBER OF WMODELS ON THE ENCYCLOPEDLA

NOTES:
A) REPLACE 'encycreator' WITH YOUR EHCYCLOPEDLA DATABASE CREATOR-I1D
SELECT COUNT (™)
FROhA encywzregtor. OhiOL

Number of Models Updated DuringLast Month:

" DIEPLAYMODELS CHAMGED IN THE LAST MONTH

- HOTES:
I A1 REPLACE 'encycreator WITH Y0 UR ENCYCLOPED A DATABRAS E CREATOR-ID
SELECT COUNT ™
F Rihd encycregtor. OhiDL
WHERE DATE (MODEL_DATE) * CURREMT DATE - 1 MONTH;

Size of Models and Number of Objects:

DI5PLAY MUMBER OF OBJECTS PER MODEL, IM DESCENDIMG ORDER

MOTES:
- &) REP LACE 'encycreator WITH YOLUR EHCYCLOPEDLA DATABASE CREATOR-ID
SELECT hODEL_MAME, COUNT (™)
FFR. it ency:regtor. ChiOL,
encywzregtor. OOBJ
IHERE OBJ_MODEL_ID = MODEL_ID

GROUP BYMODEL_WSIE
ORDER BY 2 DESC

Chapter 1: Methods for Collecting Statistics 13



Determining What Statistics to Collect

Number of Objects in Model and Subset Checkouts:

OI5PLAY HIMBER OF OBJECTS INMODEL AMD SUBSET CHECEOUTS
SELECT MODEL_MAJE, 5_SUBSET_MAWE, 5_CKO_USER, COUMT (™)

FROK D5 UBID, OMOL, DSUBEX

WHERE 5_MODEL_ID = MODEL_ID

AMD 5_CKO_USER ="'

AND 5_SUBSET_ID= SE_SUBSET_ID

AMD 5_MODEL_NAME = 'modelname’

GROUP BYMODEL_NAME, 5_SUBSET_HAWE, 5_CHO_USER

Note: REPLACE 'modelname' with your model name.

User IDs Authorized to Encyclopedia:

DI5PLAY HURMB ER OF ENCYCLOPEDW USERS BY USER TYPE

NOTES:
- A1 REPLACE ‘encycreator’ MITH YOUR ENCYCLOPEDL DATABASE CREATOR-ID
SELECT U USER_TYPE, COUNT (™)
F ROk encycreator. OUSR

GROUP BY U USER_TYPE

Number of Active Encyclopedia Users:

- . DISPLAY NUMBER OF ACTIVE ENCYCLOPEDIA USERS

- . NOTES:

- . A) REPLACE 'encycreator' WITH YOUR ENCYCLOPEDIA DATABASE CREATOR-ID
SELECT COUNT (DISTINCT HLG USERID), HLG MODEL_NAME

FROM encycreator.DHLOG

WHERE ( (DATE('19'!!SUBSTR (DIGITS (HLG DATE), 5,2)!!'-'

'1SUBSTR (DIGITS (HLG DATE), 7,2) !'!'-'!ISUBSTR (DIGITS (HLG DATE), 9,2))
>=CURRENT DATE -1 MONTH)) AND

HLG MODEL NAME> ' '

GROUP BY HLG MODEL NAME;

Statistics About Encyclopedia Activity

The encyclopedia DHLOG tableis a primary reference for details aboutencyclopedia
activity. The informationin DHLOG can providestatisticsabout the types of functions
andactivities being performed and the number of times they have occurred over a
specified time.

DHLOG provides information aboutthe followingencyclopedia activities:

m  Uploadandcheck in of models or subsets

m  Downloadand checkout of models or subsets
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Determining What Statistics to Collect

m  Override checkout status of models or subsets
m  Code generations

m  Model copies

m  Migrations andtrial migrations

m  Adoptions

m  Model deletes

m  SQL errors encountered

m  Failingenqueue waits

m  Failingencyclopediafunctions

The followingillustrationslist SQL that gathers statistics from DHLOG. The illustration
titles explain the purpose of the SQL or report.

Summary of Encyclopedia activities:

HOST EMCYCLOPEDLS ACTRAT Y 5 UhbdaR Y
MNOTES:
o A) REPLACE 'encycreator’ WTH YOUR EWCYCLOP EDlA DAT ABASE CREATOR-ID
SELECT '+ MHLG_ACTRATY_TYPE, COUNT (™)
F RO eneycreator. OHLOG
WWHEREHLG_DATE »= CURRENT DATE - 1 WiONTH
GROUP BYHLG_ACTIRTY_TYWPE;

Summary of Encyclopedia activities by model:

" HOST ENCYCLOPEDEA ACTIMT Y SUNAARY BY MODOEL
- NOTES:
A1 REPLACE ‘encycreator’ WTH ¥YOUR ENCYCLOPEDIADATAR AF CREATOR-ID
SELECT '+ HLG_ACT MATY_TYPE, COUNT (™), HLG_MODOEL_HAWE
F ROt encyoreator, DHLOG
WHERE HLG_DATE *= CURRENT DATE- 1 MOMNTH

GROUP BY HLG_MO DEL_MAWE, HLG_ACT MATY_TYPE;

More information:

Process Recommendations (see page 29)
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Determining What Statistics to Collect

Trend Statistics About Encyclopedia Activity

Analyzingtrends in encyclopedia activity can be useful to monitor encyclopedia
performance. The FOCUS reportillustrationslistthe information required to produce a
FOCUS report. The report lists trends in activity over an 8-week period. The illustration
titles explain the purpose of the information. As you create the information, replace

encycreator with the ID of your encyclopedia databasecreator.

View of Encyclopedia DHLOG for FOCUS reporting:

-0 MWEBEWTO CREATEMECESSARY FIELDS TO PULLFOCUS REPORTS
== CONTAINS, DR OFMEBU, CREAT EMIENSAND GRANT WEN TO PUBLIC

OROP “ABEW encwzregtor. HLOG;
CREATEIBEW HLOG (|

LOG_ACTINTY

LOG_DATE

LOG_TME :

LOG_USERID ,

LOG_MODELID

LOG_hODELMNK |

LOG_SUBSETID |

LOG_SUBSETHM,

LOG_MFSOFT

LOG_SCHBWA |

LOG_AUTHIOD

LOG_M Uil ,LOG_MUKEZ, LOG_MURE, LOG_WNUKK, LOG_M k45,
LOG_MNLhAG LEIG MUY, LOG_| MHLhAS, LOG_| MU, LI:IG MNLRA10,
LOG CHaR1 CLOGTCHARE, LOG_CHARS, LOG_CHARE,
LOG_CHARS,

LOG CHARE . LOG_CHAR?, LOG_CHARS, LOG_CHARS,
LOG_CHARID

1 A SELECT HLG_ACTRAT¥_TYPE, HLG_OATE, HLG_THE, HLG_USERID,

HLG_MODEL_ID, HLG_MODEL_NAWE, HLG_SUBSET_ID,
HLG_SUBSET_MAWE, HLG_MF_SOFT, HLG_SCHEMA HLG_ALUTH_ID,
HLG_MUM, HLG_MUMZ, HLG_HLb3, HLG_HLKA4, HLG_HURS
HLG_NUME, HLG_WUWT, HLG _HLb8 , HLG_HLk3, HLG_NURTD,
SUBSTR (HLG_CHAR1.1,200, SUB STR(HLG_CH&R2 1,20,

SUBSTR (HLG_CHAR? 1,200, SUB STR(HLG_CHAR4 1,200,

SUBSTR (HLG_CHARS 1,200, SUB STR(HLG_CHARG 1,20,

SUBSTR (HLG_CHAR? 1,200, SUB STR(HLG_CHaRS 1,200,

SUBSTR (HLG_CHARS 1,200, SUB $TR{HLG_CHAR101 200

FROM OHLOG;
GRANT SELECT
OM TABLE encywzreator HLO G
TO PUBLIC;
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FOCUS master filedescription:

T MBWTO CREATEMECESSARY FIBLDSTO PULLFOCUS REPORTS
- CONTAIMS, DROP BN, CREAT EMWIEW AMD GRANT WENTO PUBLC

OROP B encycregtor. HLOG;
CREATE®IBEMW HLOG (]
LOG_ACTIWTY
LOG_DATE
LOG_TME .
LOG_USERID
LOG_MWODELID
LOG_MODELMN |,
LOG_SUBSETID ,
LOG_SUBSETHK,
LOG_MFSOFT
LOG_SCHBEWA
LOG_AUTHIO
LOG_M ki1 , LOG_MURtz, LOG_MIKAS, LOG_MUNKE, LOG_MURE,
LOG_H UG , LOG_HUN?, LOG_MNIKA2, LOG_MUNA, LOG_MUMW10,
LOG_CHAR1 ,LOG_CHARZ, LOG_CHARZ, LOG_CHARS,
LOG_CHARS,
kEE:E ﬁ?ﬂ ,LOG_CHAR?, LOG_CHARS, LOG_CHARS,

1 A% SELECT HLG_ACTMATY_TYPE, HLG_DATE, HLG_TME, HLG_USERID,
HLG_hODEL_IO, HLG _hdODEL_HAME, HLG_SUBSET_ID,
HLG_SUBSET_MAWE, HLG_MF_SOFT, HLG_5CHBEwWA, HLG_AUTH_ID,
HLG_HUR1, HLG_HNURZ, HLG _MNLWAZ , HLG_HURA, HLG NS
HLG_HUh, HLG_HWURT, HLG _MUKAZ , HLG_HUWS, HLG_WUKA1O,
SUBSTR (HLG_CHAR1.1,200, SUB 5TR (HLG_CHAR2Z,1,200,
SUBSTR (HLG_CHARZ 1,200, SUB 5TR (HLG_CHAR4,1,207,
SUBSTR (HLG_CHARS 1,207, SUB STR (HLG_CHARG 1,207,
SUBSTR (HLG_CHART 1,207, SUB 5TR (HLG_CHARS 1,200,
SUBSTR (HLG_CHARS 1,200, SUB STR(HLG_CHAR10,1,200

FROM OHLOG;

GRANT SELECT

OM TABLE encyzregtor. HLOG
TOPUBLIC;
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FOCEXEC to create eight-week trend report:

" INCLUDE PHLOGTI

DATED/ 16=LOG_DATE;

DATE! / A= EDIT (DATEDY;

WKDAY S A = DOOCE (DAT BD, WD

DATESUN/ K = IF kDAY EQSUN THEN DATED
EL% E IF w0y EQ WO THEM AYWD (DAT BD,-1, DATES UMD,
ELZ EIF kD&Y EQ'TUE THEN A0 (DATED -2, DATESUM)
EL3 E IF Wik Dy EQIFED" THEN AW (DT B3, DATES UN)
ELS EIF w0 EQ'THIF THEN AYMD (DATEY -4, DATESUM)
ELS EIF w02y EQ'FRI' THEM AMD (DT B -5, DT ESLIM)
ELS E IF ik D&Y EQ'SAT THEN AYMD (DATED -6, DAT ESUNY;

5 UNYRAA2 = EDIT (DATESUMN, "99FFFF )
S UNMDSAZ = EDIT (DATESUN, "B 95
5 UNDYRA2 = EDIT (DATESUN, "BERF0O",

S UNMODYRs= SUNKO!'Y T SUMDY;
LOG_ACTIWTY = (IF LOG_ACTIATY EQ 502 L ERROR AND LOG_NURMI EQ-911)
THEM S0L 911 ' ELSE LOG_ACTRATY;

SELYMWDIMDVE = IF (DATE1 GE BYWD3AMD (DATED LE EYMDOOTHEM 1 ELSED;
SELMODINDYI4 = IF(WODEL EQ ° ") OR(MWODEL EQ LOG_MODELNK
THEMW 1 ELSED;
SELSUBIMOVHE = IF(SUBSET EQ ' "JOR{SUBSET EQ LOG _SUBSET Hh
THEN 1 ELSED;
SELINDVE = IF(SELYWDIND EQ 1 AND SELMODIND EQ 1 AMD SELSUBIMD EQ 1)
THEW 1 ELSED;
EHND
TABLE
HEADING

"HLOGTI REFORT OF ENCYCLOPEDIA ACTRATY &0ATE 100"
% (EIGHT WWEEES) "
"EMCH: <ENCY”
"DATES:  <BYMD- <E¥MWD"
‘WODEL:  <mODEL"
"SUBSET: <SUBSET'
COUNT LOG_ACTRATY ACROSS_SUNRMODY IM +0 AS
WEEK-BEGINNING-DATE
BY LOG_ACT T Y
AND COLUMNTOTAL AHD ROWST OT AL

IF SELIND EQ 1
EHND
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JCL to execute the FOCEXEC:

SFHLOGW YOUR JOB CARD
NETEPD BEXEC PGhi= IEBGEMER

N

" ENCYCLOP EQLAS WEEK REPORT

"~

M 'SET FILE AND 'ENCY SHOULD EQUAL EHCY NAWE

"B MID EQUALS SUNDAY OF BEGINMING WEEK (b0 O

M O'EWMID' EQUALS SATURDAY OF ENDING WEEE (Y hihdD O a2 8 WEEKS)
o 'WMODEL AMDCSUBSET ARE OPTIOMAL (BLAME WILL SELECT ALL)
" REPLACE <dataset name: WITHTHE HAWES OF YOUR DATASETS
"~

" MAODIFY IMPUT SELECTIOM PARMS BELOWY

"

HEYSUT oo*

SET FILE = dy0ur encys

OEFINE

EMC a7 = dyour ency’’;

BiMDSG = a4 1030°;

EVmDE = A4 1225,

MODELA32 = E
SUBSET/A3Z = %

r

L

HEYSUT2 DO OSM=<datazat name(PHLOGTI>, OIS P=0LD
FSYSPRINT DD SYSOUT="

HETSIN DO DUy

HSTEP EXEC PGM=IKJEFTM

NESTEPLIB DO O5ME <LOADLIB datas=t name», DI5P=5HR
NERRORS OO0 O5M= <ERRORS dataset name > ERRORS, 0I5P=5HR
MAASTER DD DSH=<hiaSTER dataset name >, DI5P=5HR
NFOCEXEC DD DSM=<POCEXEC da@set namer OISP=5HR

i OO0 D5M=<same da@set name a= ©or5Y5UT2:, DISP=5HR
HFOCSOL DO DSH=<FOCUS 50L dataset name> 015P=5HR

P
HSYSPRINT DD S¥SOUT="

SOFFLINE DO $Y$0UT="

#FOCSORT DD UNM=SPACE, SPACE=(CYL, (50,500, RLSE)

HSYSTSPRT OO §¥§0UT="

FSYSTSIN oD -

DSN S 7¥STE (DB2F)

RUN PROGRAKFOCUS) PLANDSGL) LIBRARY <LOADLIB datasst name »)
END

HEYSIN oo®

SET LINES=455, PAPER=6E, PAGE=0OFF

SET PRINT = OFF LINE

EX HLOGTI

FIM

¥

F R R R R R R R
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Sample output of FOCEXEC:

HLOGTIP

LOG_ACTMATY

ADD USER
CHECKIM
CHECKOUT
CHG PARA
CHG SUBUSR
CHG USER
CopyY

OEL UZER
DELETE

ENO Wi T
EXT A8

EXT DBERM
EXT LOAD
GEMNER CODE
GENER DB
GEMNER IMD
GENER THL
GEMER TS
GRANT ACCE
INTHL LIB
hIGRAT OB
MIGRATE
OWERRIDE
PACKAGIMNG
RENAWIE
REW¥ ACCES
SOLERROR
SoLan
SUBSET DEF
SUBSET MOD
TRIAL MIGR
TOTAL

0423

03
17

Li=]

[ R e e e R R e R R e i

el

2282

REPORT OF EMCYCLOPEDLAACTINT Y
lencydopedia name)
WEEK-EMDOING FRI

0514

0420

9z

(i]it:]

1z
7
155
155

507

197
afi
a3

L I L]

1388

Lo=]
=l 2
[ =Y B L]

WD D — 00 D O 0D

ans

o D L Ch L T

e

fifi

1724

0521

16

1907

052a

-y
h =l
th th Ch

L & R e R e R e R

a72
212
13
111
16
1367

bl

G2

4

i

2802

0604

1134

2108

0&11

167

227

192
T
Ta
14
10

afy

2274

firl 154
215814

216
n
121
121
121
LLT
4
a1

a3
121
A0
132
207
152
17
as

103
fifii

17124

The trend reportis useful to see ifyour users arefollowingyour project guidelines (such

as the recommendations discussedinthe Process Recommendations (see page 29)
chapter). For example, ifthe report shows that the number of uploads and downloads
are equal, you know that users are not frequently uploading withoutcheck in. You can

obtain other valuableinformation fromthe report also. For example, you can determine

atrend of encyclopedia contention as a percent of total activity. You determine this by
addingthe values for SQL 911 and ENQ WAIT.
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Statistics About Encyclopedia Contention

Timeouts

Deadlocks

DB2 protects data through locking mechanisms.The monitoring of contention caused by
timeouts and deadlocks is importantto overall encyclopedia use. Often, as deadlines
approach for a particular project, timeouts and deadlocks increase as the work related
to a model increases. When many users attempt to funnel work to one place,some
users experience timeouts or deadlocks.

DB2 provides some features to assist with monitoring contention.

Each DB2 timeout is reported inthe system consolelogunder message ID DSNT376l. If
you have the ability to view your system consolelog, you can determine the users,
plans,andresourceinvolvedinthe timeout situation.Some interactive performance
monitors canalso providethe same type of information.You may prefer to use a
routine to run againsta copy of the consolelogand parseall of the DSNT3761 messages
found. The routine could run periodically, for example, every 24 hours, and report on
that time period. You may want to sortthe resultinginformation by databasename to
present areport usablebydatabaseadministrators.

If your performance monitors providetimeout reports, determine what actionis
required to have the necessary data available.Ifthe requirement is to run the DB2
Performance Trace 6, investigate how much overhead this will add to your DB2
subsystem. The cost may be worthwhile for severe timeout problems, especiallyifyou
run the trace onlyfor a shortperiod.

Deadlocks areusually difficultto solve becauseonly one side of the resource conflictis
presented by the DB2 deadlock message, DSNT375I. However, a snapshotof the full
deadlockresourceconflictis availableifyouare runningstatistics class 3 traces. These
traces reportedly require very little overhead to remain active and are very useful for
analyzingdeadlock problems.

Ifthe traceis active, a recordis placedintothe DB2 trace files (usually SMF files) for
each deadlock.The record contains the user IDs, plans, and both resources involved in
the conflict. An example of the type of output from a performance monitor is provided
inthe documentation for DB2PMt. Most performance monitors have similar reports
that outline both sides of the conflict.

Enqueue Waits and -911 Errors

The Waits and Errors illustrations list SQL to determine the amount of enqueue waits
and-911 errors.The lead-ins to the illustrations explain the purpose of the SQL or
output.
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Summary of enqueue waits:

- SUhMARY OF FAILING ENQUELE WA S OVER ATME PERIOD
SELECT '--EMQ WAl COLUNTE)
FROM DHLOG
WHERE HLG_DOATE »= 19940523 AMD
HLG_ACTRATY_TYPE = "EMQ WMRAIT" AND

HLG_CHARZ ="
SELECT -5Umd OF FAILING CEFUNCTIONS  °, COUNT™)
FROM DHLOG

WHERE HLG_DOATE »= 19940523 AMD
(HLG _ACTMATY_TYPE="S0L ERROR' OR
[HLG_ACTMTY_TYPE = 'ENQ WA AND
HLG_CHARZ ="
- SUnMARY OF MODULES HIT BY S0L-911
5 HOTE:
A Mlodify HLG_DAT Eto focus on selected timeframe.

SELECT SUBSTR (HLG_CHAR11,100, COUNTT)
FROM DHLOG
WIYHERE HLG_DOATE »= 19940523 AND
HLG_ACTRATY_TYPE="S0QL ERROR AND
HLG_MURA1 = 911
GROUP BY HLG_CHAR1

Sample output of enqueue waits:

TICABLEX 3
TICHLBLE 2
TICChAO 4
TICCS YK 2
TICLPEGH 1
TICPMGHX 4
TICSTPLE 3
TIECPYBX 2
TIEDDWHE b
TIBELSTH 1
TIERALTH 2
TIEUPX 2
THhAChAP AR 2z
TrAlIGRYE 2
DSHESTON HNUWBER OF ROWrsS DISPLAYED 1S 14
DSHEGTG] STATBMENT EXECUTION wiaS SUCCESSFUL, SQLCODE 15100
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Tables experiencingSQL -911 errors:

HNOTE:

FROM ODHLOG

DETAIL OF TABLES HIT BY S0L-911

Ay hodify HLG_DATE to focus on seleded imeframe.
SELECT HLG_DOATE, HLG_TME,
SUBSTR (HLG_CHARIT, 1, 100,
SUBSTR (HLG_CHARZ, 197)

WHERE HLG_DATE »= 19940523 AND
HLG_ACTIWITY_TYPE="SQL ERROR AND
HL G_MUM1 = -011
ORDER BY HLG_DATE, HLG_TME

Sample output of tables experiencingSQL -911 errors:

__________ ;. VNI ¢, ” SISO -- INPSEPUPTSEN (.|, - SRPUIPVISIOPUIPVLL . | DU
HoeDSTE  HLG TIME
2 Lifi) HE1ED9 TIBJFH DeIEF 5005 UBE
S Livi) TR 01 ThChPAr CBIEF1 500068 FO0114FF
S Lt 161 103 a1 ThLChPa CBIEF 50008 A0114FF
S e 161213200 TIED DL, DBIEF1S00REC
2 Lir) Ly e TIELPEGY CRIEF1 500A5C
S Lir) 16 TICETPLY CBIEF1500M5C
S L) L liica| TIERALTH CBIEF1500M5C
2 Lifi) 1 1GICE0E ThhAIGHH CeIEF 50008
S Livi) TERBCT 52 TIBJFE CBIEF1 50008
S Lt TEGRn 52 TIED G CRIEF1 S00M5C
S e TR0 37 TrhAIGRH DBIEF1S00REC
2 L] 1T 15 TIECPEH DRIEF 5000 FO0115E 307
S L] 1R 19 TIC PG CRIEF S000B)
S L] 14340 15 TIECEYEH CBIEF1 50006
2 L] E 7tk TICETPLY CRIEF1 50050
S L] TeEG S TIEC P CBIEF1 500068
5 Lk 14615864 TIED Qi CBIEF1 500068
S L] 1461421 3 TICPAGHE DBIEF1S00REC
2 L] 14671 TICETPLY DRIEF1500°5C
S L] 1117 TICAELEH CBIEF1 500068
S Lk 1403 0a7 TIEdW00 DRIEF1S00M5C
[0 L] QL1 1o iy TICAELEH CeIEF 500068
S L] TR0 TIBJFH CBIEF1 50006B)
S Lk 18T TICHLBLE CBIEF150.0PRP
S Lk 180T TIED Qi DBIEF1 50006
2 L] LI ] TICPIGH DRIEF1500°5C
S L] L WTEE TICHLBLE CBIEF150.0PRP
S Lk 181326 TIBJF% CBIEF 50008
S i) 1512520 TICOhA0D DBIEF1S00REC
S L] 1513565 TIBJFH CBIEF1 500068
S Lk L o) TIBJF% CBIEF1 500068
S Lk 182137585 TICABLSH CBIEF1 50006
2 L] 152 1E5a7 TIEd00H CRIEF1S00°5C
S L] 16251806 TIERALTH CBIEF1 500068
S Lk 15518 TICPWIGH CRIEF1 S0D0M5C
S 1] 1GEEE1T TICOA0D DeIEF1 50006
2 L] L Sl TICCE S DRIEF S0006B)
S Lk 1A 15034 TIBALSTH CBIEF1 5005 UBIO Ao
S Lk 17201 &7 TIBJF: CBIEF1 50006
2 Lk Lo ey el TIEJFX CeIEF1 500068 OO
S Lihi] 1EETA TS TIED G CBIEF 500068 FOoEF0
DSMER O MUMBER: OF ROWE DISPLAYED IS 41
DSMERTE STATEMENT EXECUTION WS SUCCESSFIL, SELCCEE 15100
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Chapter 2: Maintaining the Host
Encyclopedia

CA Gen is a production system. The source code and data itproduces must be protected
from accidental loss through a regularly scheduled maintenanceroutine. This routine
alsooptimizes the Encyclopedia's usage of system resources. The aspects of
Encyclopedia maintenancediscussedin this chapter are:

The recommended maintenance schedule

How to delete “orphan” objects
How to capture an image-copy

How to expand tablespaces and indexes

How to improve performance

This section contains the followingtopics:

Recommended Maintenance Schedule (see page 25)

How to Delete Orphan Objects (see page 26)

How to Capture anlImage-Copy (see page 27)

How to Expand Tablespaces and Indexes (see page 28)

Recommended Maintenance Schedule

The recommended daily, weekly, and monthly maintenance schedules for the Host
Encyclopedia aredescribed below, along with explanations of the samplejobs you can
use to perform the maintenance.

We recommend an incremental image-copy of all CA Gen Data and Public Interface
tablespaces each day.The job CEUINCR (or the alternativejob CAUINCR) performs the
incremental image-copy.
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How to Delete Orphan Objects

Weekly

We recommend performing the following weekly maintenance tasks inthe order listed:

1. Delete orphanobjects from the Host Encyclopedia tables (seethe How to Delete
Orphan Objects section in this chapter).

2. Capturea full image-copy. A full image-copy before the REORG improves the
chances for recovery inthe event that the REORG fails and cannotbe restarted (see
the How to Capture anImage-Copy (see page 27)sectionin this chapter).

3. Reorganize the DB2 database.The job CEUREOR is provided for you to reorganize
your Host Encyclopedia using IBM's DB2 REORG utility. The job CAUREOR is also
provided for you to perform a DB2 REORG using CA's DB2 Rapid Reorg utility.

Depending on the activity level your Encyclopedia experiences, you may want to
reorganize some tables, such as DSUBEX, more frequently than weekly.

To providea point for consistentrecovery (a LOG/RBA), perform atablespace
QUIESCE at the beginning of the REORG step, or start the tablespacein Utility status
before startingthe REORG.

4. Capture another full image-copy. The image-copy after REORG is required because
the tablespaces arein copy-pending state. (CEUREOR and CAUREOR specify LOG NO
to eliminate DB2 logging of the REORG.)

How to Delete Orphan Objects

When certain HostEncyclopedia functions (generating, copying, deleting or uploadinga
model) are unsuccessful, “orphan” objects may be left inthe Encyclopedia tables. An
orphanobjectis one that references a model whose IDis notinthe DMDL table.

You canusethe CEUCLEN jobto delete, or “clean” orphan objects from the
Encyclopedia. Before executing CEUCLEN, you must setits parameters as showninthe
followingtable:

CEUCLEN Parameter Required Setting

MODELID Zero

This setting must be zero. Ifyou enter avalid
MODELID, the model and all its contents are

deleted.
SUBSETID Zero
MODLNAME Blank
SUBSET All
TONAME Blank
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CEUCLEN Parameter Required Setting
SDFCPFLG Blank
LOCKTBLS This parameter is not specified, and defaults to

N. Ifyou arean Encyclopedia administrator, you
canspecify the LOCKTBLS parameter and setit
to Y to lock users out whilethe clean-up routine
is running. This improves the routine's

performance.
MIGRFLAG Blank
FDELFLAG N

If you run CEUCLEN in batch mode with the parameters set as defined above, it deletes
all rows inthe DOBJ tablebelonging to an orphan object as well as any associated rows
inthe DASC, DPRP, DSUBID, DSUBDF, DSUBUS, DSUBEX, and DTXT tables.

If extensive Encyclopedia cleanupis required, CEUCLEN may run for a longtime. Periodic
COMMITS allowthe jobto be restarted. The job starts from the last COMMIT point.

You may findituseful to run the CEUCLEN job nightly, usinga small time parameter (for
example, 60 minutes). CEUCLEN performs frequent DB2 commits and checkpoints. If the
job times out, the followingday's runis restarted from the lastcheckpoint.

How to Capture an Image-Copy

When capturinganimage-copy of databases,itis importantto establish a pointatwhich
the entire set of tables is consistent. Use one of the two following procedures to
establish thatpointof consistency and to perform the image-copy.

Procedure 1

1. Stop the databasesthen startthem in Utility status. (To ensure a pointof consistent
recovery, no updates are allowed duringimage-copy.)

2. Run CEUCOPY (or alternatively CAUCOPY) to execute the DB2 COPY utility to take a
full image-copy of all Encyclopedia tablespaces.

3. Startthe databasesinRead/Writeto resume normal processing.

Procedure 2

1. Run CEUCOPY (or alternatively CAUCOPY) in Read/Write status.

2. Usethe DB2 QUIESCE utility to establish a point for consistentrecovery (a
LOG/RBA).
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How to Expand Tablespaces and Indexes

How to Expand Tablespaces and Indexes

You may need to expand a tablespaceorindexto accommodate a growing model. Ifyou
arereceivingthe followingerrors, the system is telling you to expand tablespaces and
indexes:

DB2 error - 994, reason code X'00D70027

The job CEUXPND expands tablespaces andindexes. When you run CEUXPND, itdoes
the following:

Follow these steps:

1. Stops the tablespace/indexspaceto be expanded.

2. Deletes anyexistingtemporary backup image-copy dataset.
3. Creates a temporary DSN1COPY of table/indexspace.

4. Deletes the VSAM cluster for the table/indexspace.

5. Reallocates the table/indexspace.

6. Restores table/indexspacefrom temporary DSN1COPy copy.

7. Restarts the table/indexspace.

CEUXPND assumes that Storage Groups are not inuse. If Storage groups areinuse, use
a DB2 ALTER command and a REORG to resize.
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Chapter 3: Process Recommendations

This chapter explains theways to improve the performance of Host Encyclopedia.

Ways to Improve Processes

You canimprove the performance of the Host Encyclopedia by implementing processes
that help you use the encyclopedia more efficiently, reduce contention among jobs, and
decrease the costassociated with failures and poor planning. These process
improvements spana variety of areas fromschedulingto communications,andaidin
the general coordination of development projects.

In many cases, you can use general techniques that do not address specific areas of
concern. These techniques aregood practices and helpincreaseoverall performance by
decreasingthe time and costassociated with non-successful attempts. The following
topics fall under this category of general techniques:

m  Understandingwhat causes contention

m  Avoidingknown contention

m  Makingthe most of peak and non-peak processing
m  Creating subject matter experts

m  Usingreports to facilitateplanning

®  Managingand coordinating projects

In other cases, you need to identify and understand the functions that incur the most
cost, usage, and contention.

More information:

Specific Encyclopedia Functions (see page 39)

Causes of Contention
The firststep inreducing contention is to understand what causes it. Contention can be
caused by:
m  DB2 timeouts and deadlocks

m  Encyclopedia-enforced enqueue waits
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DB2 Timeouts and Deadlocks

DB2 timeouts or deadlocks occur when two users attempt to access a DB2 page or table
thatis locked. Data for different models can be stored on the same DB2 page. Because
of this,any two users, regardless of the models being accessed or updated, can
experience timeouts and deadlocks. Even though itis not easily predictable, certain
encyclopedia functions havea tendency to causetimeouts and deadlocks.These
functions are:

m  Model deletion

m  Model backupand restore

These functions, especially when run on large models, perform thousands of DB2
inserts, updates, and deletes to key encyclopedia tables such as DOBJ, DASC and DPRP.
This amount of activity increases thechance of another user attempting to access the
same page of a tableor index.

Another group of encyclopedia functions havea tendency to causetimeouts and
deadlocks becausethey are not capableoftaking interim commits. Because these
functions must force a complete rollback if they fail, they cannottake aninterim
commit, which causes the DB2 page locks to escalateto tablespacelocks whenrun on a
largeamount of data. These functions are:

m  Migration

m  Adoption
Encyclopedia Enqueue Waits

The second kind of contention is caused by encyclopedia constraints known as enqueue
waits. Enqueue waits areconstraints builtinto the encyclopedia to prohibittwo
functions that are known to be incompatiblefrom runningat the same time. Because
enqueue waits can be predicted, itis worthwhile to learn the rules that govern them.

Encyclopedia Concurrency Matrix

The encyclopedia concurrency matrixis the table of rules that determine which
functions arecompatibleto run at the same time. An enqueue wait occurs when a
second process is started thatviolates the rules of the concurrency matrix. The second
process is putinto waitmode and retried every minute to see if the enqueue still exist.
After a specified number of retries per function, the second process terminates (it never
really got started) with a resource conflict message. An enqueue waitoccurs onlyatthe
model and subsetlevel (there is no encyclopedia-wide enqueue contention).

Some of the more common restrictions are:

m A downloadandan uploadcannotruninthe same model at the same time.

m  No uploads or downloads areallowed in a model whilea migrationinto that model
is running.
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Encyclopedia users should beaware of the concurrency matrix and know how to useit.

Note: For more information, see CA Gen Host Encyclopedia Subsetting User Guide.

Note that the matrix shows onlythe concurrency enforced by the Host Encyclopedia.
Other types of contention, such as that caused by DB2, cannot be determined from the
matrix.

Avoiding Contention

You canstartto avoid contention inthe following ways:
m  Know whatis currently running.
m  Know whatis scheduledto run.

m Communicate whatis goingto berun.
What Is Currently Running

Before you perform an encyclopedia function that may causecontention, see which
functions arecurrently running. You can use several methods to determine what is
running. (The methods vary greatly from siteto site.) One method is to check DB2
threads; another is to use a performance monitor.

To match the plans with the encyclopedia functions, you need to know the plan suffixes
andthe plan prefix used for that encyclopedia. See the Encyclopedia Function Plans (see
page 77) appendix for a listof all the function plans and a description of each plan. You
will probably encounter the following plan suffixes as you work on improving
encyclopedia performance:

= ADPT-Adopt

m  CKST-Override checkout status
m  CPYB-Model copy

m  DSUB-Model delete

= DOWN-Download

m  MIGR-Migration

m  UO07-Expansionconflictreport

= UP-Upload

After you identify whatis currently running, use the concurrency matrix to determine if
the functionyou wantto runis allowed atthe same time.

Note: For more information, see Encyclopedia Concurrency Matrix in CA Gen Host
Encyclopedia Subsetting User Guide.
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What Is Scheduled to

Sincethe concurrency matrix deals with activity in the same model, you need to know
what model the activefunction is runningagainst. This is notalways easytofind out.
You have atleasttwo ways to deal with this:

®  Run the jobsinbatch whenever possibleby usingthe job name to designate the
model affected. Usingthe same job name withina model sequentiallyruns the jobs,
which avoids contention between the jobs.

m  Buildacross-referencelistof TSO IDs to models. Ifa user works on more than one
model, assign multipleIDs, each with access to only one model.

Run

By schedulingactivities, organizations can givecritical tasks higher priority and reduce
resource contention. Jobs that affect the entire encyclopedia,suchas imagecopy and
reorganization, should bescheduled to run at a consistenttime thatis communicated to
all encyclopedia users. Users should understand thatthe encyclopedia is unavailable
duringthis time andthat all encyclopedia jobs mustfinish beforethe scheduled start
time.

Schedule encyclopedia jobs thatyou believe may cause contention with other
encyclopedia activity, such as large model copies, deletes, and migrates, duringa period
when other ongoing activityis curtailed. These time periods are best scheduled during
non-peak hours and must be communicated and agreed upon by all encyclopedia users.
All users should haveaccess to the schedule.

For example, supposethat a user needs to copy a largemodel. The user knows from
experience that this copy may cause DB2 contention because of the amount of inserts
performed. The encyclopedia administrators could setup time periods,such as on
Tuesday and Thursday evenings startingat11:00 pm, for this type of activity. The jobs
could be run inbatch mode and submitted usingthe same jobname (singlestreaming
the processing). The user schedules the copyto run duringthis time period. This
increases the likelihood of having the job complete and eliminates the chance of other
jobs failing.

Communicate What Is Going to Run

Activity that has a likelihood of causing contention within a model should be
communicated to everyone working inthat model. Advanced warningallows others to
prepare and schedule their activities to avoid contention. It alsoallows users torespond
ifthe activity being scheduled causes hardship on other priority activities.

For example, if 10 users areactively working ina model and one user needs to run a
download, no other user can perform an upload duringthe download. The user should
send a group message to the other users inthat model notifyingthem of the time of the
download.The other users canthen plantheir activities around the download and avoid
the cost and frustration of a failed upload.
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A variety of successful methods existfor communicatinginformation:
m  Electronic mail

m  Electronicforms

m  Broadcastbulletins

m  Voice mail

For each of these means, if possible, setup group IDs for projects, models and
encyclopedias.

Peak and Non-Peak Processing Times

Peak Processing

Non-Peak Processing

Some encyclopedia functions can run during peak processing hours and other functions
should run during non-peak hours. You get better at decidingthe appropriatetimes by
understandingthe concurrency matrix, reviewing performance reports, and continuing
to work with the encyclopedia (whichincreases your experience).

Note: For more information, see CA Gen Host Encyclopedia Subsetting User Guide.

Encyclopedia functions thatcan run together withinthe same model are easilyrun
during peak processinghours. A few examples of these types of processes arecode
generation, testing, reporting, and defining subsets.

Processes that cannotrun concurrently, but that areneeded duringpeak hours,can be
singlestreamed by runningthem inbatch usingthe same job names. The best example
of this is upload and download.

Other encyclopedia functions that have a tendency to causecontention should be
broken into small jobs (whereapplicable). For Example, migration and adoption. Both
cancausecontention when they do not complete in a shorttime and both canbe
broken into small pieces. Running 10 migrates that each complete in 10 minutes causes
much less contention than one migrate that runs for 100 minutes.

Some encyclopedia functions that arelong runningand have a tendency to cause DB2
contention on the encyclopedia tables arebest scheduledto runina singlestream
mode during non-peak processinghours. Setting up a time period for singlestream
batch jobs several nights a week can reduce the coordination of getting these jobs done.
You cansinglestreamjobs by usinga common job name or by setting up a special job
class with a singleinitiator. If you change the locksize on the encyclopedia tables during
the period of singlestreaming from ANY to TABLESPACE, you canadditionallyincrease
the throughput of processes such as model copies and model deletes. A jobto alter the
tablespaces backtoa locksize of ANY is needed before normal jobs can beginto process.

Chapter 3: Process Recommendations 33



Ways to Improve Processes

Most downloads can be planned. Encyclopedia users can takeadvantage on non-peak
processingcharges and decreasethe failureratedue to contention by submitting
downloads to run overnight. Encyclopedia administrators can setasidetime periods
duringthe night justfor downloads. Each model can be associated witha jobname and
all downloads for that model can be submitted to run under that job name duringthe
time period.

Subject Matter Experts

Subsetting Expert

Trainingis a very effective way to improve performance. The more information the
developers have about their requirements and how all parts of the system interact, the
greater their success. Although, itis not always feasibleto train all team members in
every area, try to have a few individualteam members trained inspecialized areas.
These individuals can sharetheir knowledge with other team members andimprove the
performance of the entire team.

Two areas inwhichtrainingcan bevery effective are subsettingand migration.

An improperly defined subset results in too many or too few objects to complete a task.
Users who do not have all objects needed to complete a task have a tendency to over
define a subsetand get more than is needed. Over defininga subset has arippleeffect
of causing other users to get downgraded. The net effect is that subsets must be
overridden, redefined and downloaded. This incurs unproductivetime and additional
cost.

You canusuallyimprove subsetting practices by training one project member for the
roleof subsetting expert. This person should review each subset for the correct scoping
objects, expansion,and protection needed for the task. Eachteam member should be
taught to use the subsetting documentation. These subsets should then be reviewed
with the subsetting expert. The subsetting expert should explainanyrequested changes,
sothat each developer cangaina better understanding of the subsetting rules.

As team members become better at subsetting, the number of subsets that are
incomplete or too large decreases. Well-scoped subsets reduce processingtimeand
improve performance. The number of unnecessary objects includedin each subset
decreases, as does the number of multiplesubsets being downloaded for a singletask.
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Migration Expert

A migration may fail becauseof several reasons. Failed migrations take more than twice
aslongas successful migrations becausethey resultina DB2 rollback. Trial migrations
are equivalentto afailed migration becausethey alsoresultina DB2 rollback.Youwant
to reduce the failurerateand number of trial migrates because migrations maycause
DB2 contention on the entire encyclopedia.You cando at leastthree things to eliminate
or reduce the number of unsuccessful migrations:

m  Understand the rules of migration. For each object, know its enablingand
companion object.

m  Keep migration aggregate sets small toavoid repeat migration attempts of many
objects if one object fails.

m  Usereports, suchas those discussedin the following section, to understand the
model and objects to be migrated.

Each projectshould have a migration expert who is thoroughlytrained inthe rules and
best practices of migration. This prevents a large number of failed migrations and
reduces or eliminates the need for trial migrations. The migration expert should
implement a request process to aid inthe scheduling of migrations. The process should
prevent the need for large migrations by allowingforincremental movement of
changed objects.

Reports

Instead of runningjobs such as trial migrates and expansion conflictreports, use other
reports that can produce the same or similar results. You can run a combination of
reports during peak hours thatare less costlyand resourceintensiveto help plan for
successful jobssuch as migrates, downloads, and codegenerations.

To Determine Objects Needing Midrating

A combination ofa When Changed report and a Compare report can providea complete
list of objects needing migration. Run a When Changed report for the development
interval onthe source model. Use the resulting aggregate setina Compare report with
the destination model. You canthen ensure that all changes aretrackedandincludedin
the migrationplans.

To Determine Parent Functions and Processes

A common cause of failed migrations isattempting to migrate a function or process to a
model that does not contain the parent objects inthe function hierarchy.You canuse
the Function Hierarchy report to identifyall parentfunctions and processes. Those,
which are not contained in the destination model, may be included in the first migration
attempt to prevent the need fora second attempt or for a trial migrate.
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To Determine Load Module Expansion

The Model Action Block Use Report is a useful tool for all analystsand designers. Itlists
the calling hierarchy ofallaction blocksimplemented in each load module for a model.
It alsodisplays the Dynamic Link attribute associated with each module.

The Dynamic Link attributes associated with each module are:

m  Default
m Yes
®  No

m  Compatibility

The report has three basic modes of operation based on the object range. They are:

m  All business systems and load modules
m  Selected objects

m  Filter objects based on Dynamic Link option

Developers can use this report to find information concerningload module expansion.
You canplacethis reportina common locationsothatitis availableelectronically.

To Determine Expansion Conflicts

Developers performing subsetting frequently receive Modify or greater protection on
objects included intheir subsets as neighborhood objects. This can cause other team
members to be downgraded when requesting one of the neighborhood objects for their
development work. A common work-around to this problemis to override the
downgraded subset, have the firstdeveloper upload, allowthe second developer to
download his/her subset, then have the firstdeveloper download his/her subset again.
This involves many unnecessary uploads and downloads. This situation can beavoided
by running a References report for scoped action diagrams beforedownloads.

This report lists the"called" action diagrams (which may be included as neighborhood
objects depending on the expansion used). The developer canthen explicitly scopeon
these objects for Access or Read Only to prevent future conflicts with other
development team members. This alsoreduces the need to run costly expansion conflict
reports.

To View Action Diagram Listings

Developers often use action diagramlistings to understand and diagnoseexisting code.
The actiondiagramlistingis atthe bottom of the generated source code. Instead of
runninga report that reads the encyclopedia tables, users can browse the bottom of the
sourcelistingand eliminatethe need for any encyclopedia access.
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Project Planning and Coordination

Naming Standards

Good project planningis perhaps themost essential element to improvingencyclopedia
processes. Understandingand implementing good project planning practices iscrucial to
reduce overlaps when subsetting, migrating, creating project models, and so forth.

Naming standards can helpidentify objects that are obsolete or temporary and reduce
object redundancy. Without good namingstandards, encyclopedia users create
redundant objects or use obsolete ones. When this happens, the users often must
re-subset to delete the object usage andincludethe correctobject.

Standard naming conventions canalsobeused to communicate the purposeor status of
a shared object. By havinga naming convention, an object listsearchis quicker and
more likely tosucceed. Acommon reason for object searchesistolocateanaction
diagramor exit states to includein new code. In addition toa namingconvention for
shared objects, a good description further indicates whether the object is suitablefor
the developer. Good in-linecomments communicate how the action block should be
implemented.

Another usefor naming conventions is to tag obsolete objects. If an obsolete object
cannot be deleted (becauseitis referenced insome way), the object can be renamed so
thatit's obsolete status is communicated. One possibilityis torename it sothat itbegins
with "ZZ_0BS_" and followthat with as much of its original nameas possible.

This naming scheme groups all obsolete objects at the end of an object list. You can
easily find them and the name clearlyindicates to the users to remove them from their
code and subsets. This inturn makes iteasier to eventually delete the objects and
reduce the size of the model.

A naming convention for temporary objects is also helpful inlocatingand removing
unnecessary objects. One possibilityis to startthe name with "ZZ TEMP_" followed by
the developer's initialsand then whatever descriptiveinformation the developer
chooses. This namingscheme also groups temporary objects at the bottom of the list. It
makes them easyto find andidentifies the developer. The objects can be deleted if the
developer forgets.

The lastexample of naming conventions is to have the developers name their subsets
starting with their initials. [treminds the developers of all subsets they have so that they
canreuse any thatare obsolete. It alsoidentifies to all other developers the owner of
the subset.
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Project Models

Dividing the development work among project models can greatly aidinthe reduction
of processingtime and conflicts. Developers working ina smaller project model have
reduced processingtimeduring downloads sincethe subsets pull in fewer neighborhood
objects. Potential subsettingdowngrades and resource conflicts arealsoreduced.

When feasible, contention can be reduced and developer productivityincreased by
separatingworkinto one or more project models. Separate models increases the
development coordination necessary for a project, but reduces the contention incurred
by spreadingthe work across models.

Coordinating Shared Objects

Avoid Mass Upload

Careful management and coordination of shared objects is also essential to the success
of a development team. By carefully monitoringthe modification of shared objects
between models, you canreduce the number of migrations necessary to get the most
current copy containingallchanges into each model (for development or testing). This
coordination also prevents the need for multiple codingefforts that become necessary
when a shared object is changed in different models and a migration cannotpreserve
both sets of changes.

Callingfor allsubsets to be checked into facilitate migration can bevery costlyand
nonproductive. Migration cantake placewhilesubsets are checked out.

Consider checking out a subset with the root subjectarea for Modify and the databases
for Delete before anyother subsetis checked out. You canthen migrate the
data-related objects (entity types, attributes, relationships,and soforth) by overriding
the subset, and then re-checkingout the subset.

You canusethis same technique for other shared objects. If shared objects are being
changed in one model, you should check out them for Modify or Delete inall other
models but not download them. This protects them from being changed and/or ending
up inanother subset for modify or delete. When itis time for them to be migrated, you
canoverride the protective subsets and the migration can proceed without conflict.

When a mass check-inis required, spread out the uploads over time so everyone does
not try to upload at the same time (such as at the end of the business day). Another
method to avoid contention on a mass upload, is to have everyone usingthe model
submittheir uploadin batch with the same job name. This runs the uploads sequentially
and avoids conflicts.

Followinga mass upload,a mass downloadis usually needed for the next day. To avoid
everyone attempting a download at the same time, define subsets inadvanceand
submitthe downloads with the same jobname to process overnight. This sequentially
downloads the subsets.
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Redeneration and Installation

Testing with Trace

Another way to improve the performance of the encyclopedia is by developing
procedures for the regeneration andinstallation of code. The intelligentregeneration
function provided by the encyclopedia is moreefficient to regenerate andinstall code
one time rather than relyingon individuals to figure out what needs regenerating and
installing.

By usingintelligentregeneration and good communications, you canreduce duplication
of effort and CPU resources. Communicationis necessary to determine when an
intelligentregeneration should be performed. Alsoimportant, after the regeneration, is
to notify all individuals thata regeneration has been performed.

An organization should develop procedures for informingthe group whenever they
modify an object that has a largeimpacton regeneration. This depends on how objects
aresharedinanorganization.Inanycase, set up procedures that limitwhen these
changes are made andthatindicateto the entire organization when the changes are
done.

Usingtraceinthe applicationtestfacilityis useful for debugging anapplication, but can
alsocauseDB2 contention with others testing againstthesame application database.
Sometimes contention on the application databaseis confused with contention on the
encyclopedia.Testing code with trace on canlock up portions of the application
database, which causes other jobs to fail thatneed access to that portion of the
database. Users of trace should access and releasetraceas quickly as possible.Ifa user
has a need to stayintrace for longperiods of time, they should warn others that may
need to access the databaseinvolved.

Specific Encyclopedia Functions

The recommendations previously discussed deal with general areas that you can
improve. You canalsoimproveyour processes thatinvolvespecific encyclopedia
functions.The reports discussed in the “Methods of Collecting Statistics” chapter can
addinsightinto encyclopedia useand pinpointareas to concentrate on. Understanding
how these encyclopedia functions workis key to making sound decisions on
coordinatingtheir usage. For this reason, the following encyclopedia functions are
discussed individually along with tips for improving their performance:

m  Download

m  Expansionconflictreport
m  Upload

m  Override checkout status

m  Migrate
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Download

Techniques

m  Adopt

m  Add a new model

m  Model delete

m IntelligentRegeneration

m  Backupand restore

m  Mainframeobject delete

A download consists of three basic phases:expansion, extraction,and output. During
the expansion phase, the scopingobjects that are selected duringsubset definitionare
expanded to includerelated (neighborhood) objects. The extraction phaseensures that
the subsetis complete (that all necessary objects areincluded in the subset) and
downgrades the user's protection to objects if necessary. Downgrades occur because an
objectis already checked out to another user or becausethe object was not included in
the subset definition. In the output phase, the model is written to the transactionfile.

Sincedownload is primarily a read-only process, the encyclopedia allows other read
functions to occur whilea downloadis in progress. So, for example, code generation can
proceed whilea downloadis in progress, but update/delete operations likeanuploadto
the same model are not allowed.

As objects are extracted from the encyclopedia, the encyclopedia updates the DSUBEX
table to indicatethat the objects are checked out with a certain level of protection.
Updates to the model for this purposeare the source of DB2 locks. Periodic commits are
executed to alleviatethe scope and duration of the locks. If a download does not
complete successfully, thesubsetis not marked as being checked out. However,
because commits were taken alongthe way, the next download must perform a cleanup
routine prior to executing the download to remove all checkoutupdates for the failed
download.

The followingtechniques canimprove the process involving downloads:

m  Plandownloads inadvanceand submitthem to execute inbatch duringnon-peak
hours.Set up a time period for downloads during non-peak hours. Allowonly
downloads duringthis time period. One job name should be associated with each
model. Singlestream the download by model duringthe time period.

m  To avoid downloadingduring primetime, have more than one subset checked out
atall times. If work on one subset is finished or needs to be redefined, there is
always a second subsetto work on.

m  Ifdownloads areallowed duringthe day, require that all users of that model be
notified.
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m  Create a subsetting expert for each project or model. This expert can help users
define subsets appropriately, which reduces the number of incomplete subsets and
subsets that are too large.

m  Users that haveread-onlyaccess toa model ora subsetcando a
read-only download that does not mark the original model or subset as checked
out. This is different from having update access and scoping objects for read
protection.

Expansion Conflict Report

Techniques

Upload

Ifthe subsetis not already checked out, the logic required to create the expansion
conflictreportis the same as the logic described in the section on download. The
differences arethat the conflictreportis created rather than the transactionfileand a
rollbackisexecuted sothat checkout information for objects is notsaved inthe
encyclopedia.Becausea rollbackis performed, the potential for contention is greater
when creatingthis report than when downloading.

Ifthe subsetis checked out orifthe reportisrunon the entire model, the programuses
the existingexpansionand noadditional expansionis performed. Contention is
minimized because no additional expansionis performed.

The followingtechniques canimprove the process of usingthe expansion conflict
report:

m  Run thisreport only when necessary.Informall users inadvance when you run the
report.

m  When the reportis necessary, create a new subset definition containingonly the
object(s) that were downgraded. Do not runon a subset scoped for 10 objects if
onlyone objectis being downgraded.

m  Use other techniques to find out what subsets are or would causea downgrade.
One of the simplesttechniques is to ask other users of the model to check ifthey
have the object(s) required.

m  Know the rules of subsetting. Run this report only when a downgrade has occurred
because the objectis inanother subset. Do not run the report when the objectis
downgraded as incomplete. When an objectis downgraded as incomplete, use
other encyclopedia reports such as the Delete Prevention report to identify what
other objects need to be scoped.

An upload updates the model inthe Host Encyclopedia.lfthe uploadis without
check-in, the upload usually runs faster becausethe object status is not being changed.
For an upload with check-in, the following occurs:

m  All the transactionsinthetransactionfileareprocessed
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Techniques

®  [ntermediate commits occur
m  The checkout date and time are set to zeroes

m  All objectsinthe subset are checked in or deleted from DSUBEX with periodic
commits taken

Ifthe upload abends duringthe process of checkingin the objects, the next download of
the model or any subsetof that model cleans up the partial checkout.

Sinceuploadis anupdate process, the encyclopedia only allows limited access to the
model while the model is being updated. An upload cannotrun whilea download or
code generation is occurringin thatmodel. The only activities thatcanrun
simultaneously withan uploadinthe same model are other uploads or overriding,
renaming, deleting or copyinganother subset. DB2 locks occur as objects areinserted
anddeleted, properties aremodified, and associationsareadded and deleted.

Ifthe uploadfails, you cannot continue to work on the subsetuntil the uploadis
completed. This may be important when you planforan upload.

The following techniques canimprove the process involving uploads:

m  Upload without check-infrequently. This serves as a primary method of backup in
caseyou need to recover work on the workstation.

m  Understand how to perform an upload manually.This canbevaluableifyou have to
restart a failed upload.

m  Keep uploads smallduring peak processing hours. Frequent uploads without
check-inaccomplishes this. Most uploads thattake less than 10 minutes will not fail
because of anenqueue wait.

m  Perform largeuploads (morethan one new procedure) duringnon-peak processing
hours.

m  Perform uploads with check-in duringnon-peak processing hours, when possible.
Uploads with check-in take substantially longer than uploads without check-in.

m  Teach users to select Cancel or Ignore when not making a change with the toolset.
Selecting OK, even if there were no changes, cantrigger an update.

Override Checkout Status

A tableof checked out objects is keptinthe Host Encyclopedia.Even if no subsets are
defined, objects are added to this table for subset ALL. When the override functionis
requested, the encyclopedia updates,inthe caseof subset ALL, or deletes, inthe caseof
a subset, the rows in this tablefor the model or subset.

Most functions areallowed to run at the same time as an override of a checkout status,
but because of the amount of updatingthat is done, this can cause DB2 contention.
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Techniques

Migration

Techniques

Periodic commits aretaken duringthe delete or update. If a failureoccurs during
override, the next download of the model or a subset of itcleans up the partial
checkout.

Use the followingtechniqueto improve the process involving override checkout
status-for largesubsets, consider uploading with check-inin batch duringnon-peak
processing hours even ifthere have been no updates.

Migration copies objects from a source model to a destination model. For the source
model, migrationis a read process. For the destination model, migrationis an update
process. Periodic commits arenot performed because of the difficulty of detecting and
correctingthe results of a partial migration. Becausethere are no periodic commits, DB2
canescalatea PAGE lockto a TABLESPACE lockand quickly causecontention across the
entire encyclopedia. Trial migration executes the samelogic as migration except a
rollbackisdoneat the end of processing, which approximately doubles the processing
time.

The followingtechniques canimprove the process involving migration:

m  Migrate atthe lowest aggregate level. For example, if you change an attribute,
migrate the attribute, not the entity type.

m  Keep migrates small (lessthan 10 minutes) if you must do them during peak
processinghours.

m  Know whatis runningpriortoa migration.Do not migrate if other large
encyclopedia jobs arerunningsuch as an upload, download, model copy or another
migrate.

m Whenever possible, schedulemigrates to run duringa time period for singlestream
batch processing.

m  Ifyou must perform migrations during peak processinghours, notify all
encyclopedia users inadvance.

m  Analyze the objects to be migrated. Know the rules of migration for each type of
object. Identify the enablingand companion objects for each object to be migrated.
You canusethe When Changed report to identify changed objects and
automatically create aggregate sets. You can use the Compare Report to compare
the results between the sourceand destination models.The Contains/Contained,
References/Referenced, and Implements/Implemented reports help you to identify
enablingobjects that may need to be included inthe aggregate set of the migration.

m  Avoid largemigrations.|f one object fails, the entire migration fails.
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Adoption/Unadoption

Adoption is used to assign common ancestry to an object for the purpose of migration.
The original objectID of the adoptee is updated to the original objectID of the related
object. Adoption serves two purposes:

m  Moves a new model into anexisting family

m  Establishes a correspondence between objects that arealikesothey can be
migrated or compared

The adopt function automatically unadopts component objects. Component objects that
do not get adopted aregiven a new original object|Dto sever any common ancestry
they may have. Object IDs areassigned as they areto a subset. Incremental commits are
not taken duringthe adopt function. Adopt of large models can causeDB2 to escalateits
locks to the tablespacelevel, thereby causing contention.

With largemodels, unadoption does no incremental commits and therefore will lock
many databasepages before the processis completed. To accomplish the effect of
incremental commits, you canselectively adopt large models rather than usingthe All
option.

The followingtablelists thesuggested order of adoption for specific objecttypes and
the prerequisites that arerequired for the adoption of the objects:

Object Type Prerequisite

Subject areas

Entity types

Relationships Entity types

Data records Entity types, Relationships
Database

Tablespace Databases

Work attribute sets

Business system

Commands Business system

Templates Business system

Exit States

Functions Entity types and work attribute sets defined
inviews

Processes Entity types and work attribute sets defined
inviews
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Object Type Prerequisite

BAA common action blocks Entity types and work attribute sets defined
inviews

BSD common action blocks Business system, entity types and work

attribute sets defined in views

Procedure Business system, entity types and work
attribute sets defined in views

Dialogflow Procedures, Exit states
Onlineload module Business system
Window load module Business system

User defined object class

User defined matrix User defined object class

All other selectable objects do not have prerequisites and can be adopted inany order.

The unadopt function performs the opposite of an adoption. Uses for the unadopt
feature include:

®  Removing common ancestry when usingtemplate models to seed a model
m  Creating a new model family
m  Correcting the common ancestry when the adoptee and related models were

reversed duringan adoption

An unadopted model no longer has common ancestry with models inits prior family.
This process is accomplished by replacingalloriginal object1Ds with unique IDs, but
does not change the appearanceofthe model. Incremental commits arenot taken
duringthe unadopt function. Unadopt of large models can cause DB2 to escalateits
locks to the tablespacelevel, thereby causing contention.

Techniques

The followingtechniques canimprove the process involvingadoption:

m |dentify the purposeand scopeof the adoption. Avoid anadoptionon all objects if
you require only a limited adoption. Select only system-defined objects if the
purpose of the adoptionis simply to change the family for the adoptee.

m  Keep models withinthe same family as much as possibleto avoid adoptions.

m  Refrainfrom deleting and recreating objects (thereby losingoriginal object|Ds)
which forces an adopt prior to a migrate.

m  Putprocedures in placefor tracking name changes that are not picked up by an
adopt.

Chapter 3: Process Recommendations 45



Ways to Improve Processes

Adding a New Model

m  Avoid largeadopts/unadopts during peak processing hours. Keep adoptions small
(less than 10 minutes) if you must perform them during peak time.

m  Know whatis runningpriortoan adopt/unadopt. Do not adopt if other large
encyclopedia jobs arerunning.

m  Notify all encyclopedia users inadvanceif you must perform an adopt/unadopt
during peak processinghours.

m  Whenever possible, schedulelargeadopts/unadopts to run duringa time period for
singlestreambatch processing.

m  Usetrial adoptiononly when necessary to identify and exclude objects that should
not be adopted, such as those with the same name, or to ensure that no
unintended name changes occur.

The followingactivitiescan beconsidered as addinga new model to the encyclopedia:
m  Model copy

m  Generate new model

m  |nitialmodel upload

m  Cross copyfrom another encyclopedia

m  Create model from subset

Each of the activities creates objects, associations, properties, and text. The activities
placearead lockon the source model to prevent changes to the model whilethe
activity occurs.DB2 locks areacquired during this processing. Periodic commits are
executed to alleviatethe scope and duration of the DB2 locks.

When you add a new model, all objects, properties,associationsand text areadded
before the DMDL tableis updated. Unless the add completes normally and the final step
of updating DMDL occurs, orphan objects areleft inthe database. The orphan objects
do not affect other operations, but the incomplete model is unusable. Youcanclean up
the orphan objects with the utility TIECLEAN.

For large models, the overall effect of a failed activity, such as a failed copy, can be
substantial. Becausea copy does periodic commits, orphan objects are left in the
encyclopedia followinga failure. For a large model inanencyclopedia where DASD isin
shortsupply, you may need to clean up the orphanobjects and REORG the database
prior to being ableto perform the copy again.
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Techniques

Model Delete

Techniques

The followingtechniques canimprove the process involving theaddition of a new
model:

m  Check current DASD usageand estimate required DASD for a model priorto adding
the new model. Increase DASD if necessary prior to performing the activity.

m  Schedule model copies and generate new models for overnight processing.

m  Create a model from a subsetrather than migratingto a new model. This costs less
andthere isless chanceoffailure. Migrateto new model requires that all enabling
objects be included in the migration selection.

m  To reduce CPU andelapsetime for a model copy, alter the tablespacelocksizefrom
ANY to TABLESPACE. The copy function provides an option to locktables at the
table level.You must be an encyclopedia administrator to usethis option.

Note: Altering the locksizeto TABLESPACE locks all other users out of the encyclopedia
tables. See the discussion below of faster model copy and delete.

Model delete deletes objects, associations, properties, text, and subsetdefinitions. It
does periodic commits to alleviatethe duration of the DB2 locks. Because of the heavy
amount of databaseactivity,ithas a tendency to escalateto tablespacelocks that
causes contention across theentire encyclopedia. The firsttask done by a model delete
is to remove the model from the DMDL table. Periodic commits occur during processing.
Ifa model delete does not complete successfully,youcanclean up orphan objects with
the utility TIECLEAN.

The followingtechniques canimprove the process involving model delete:
m  Schedule model deletes to runin batch duringnon-peak processinghours.
m  Schedule model deletes priorto a REORG.

m  Rename models intended for delete and schedulethe delete duringa time period
for batch singlestream processing.

m  To reduce CPU andelapsetime for a model delete, alter the tablespacelocksize
from ANY to TABLESPACE. The delete function provides an option to locktables at
the table level. You must be an encyclopedia administrator to usethis option.

Note: Altering the locksizeto TABLESPACE locks all other users out of the encyclopedia
tables.See the discussion of faster model copy and delete.
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Faster Model Copy and Delete

You can noticeablyimprovethe performance of the encyclopedia functions Model Copy
and Model Delete by altering the DB2 locksize before and after the copy or delete. The
purpose of the ALTER command is to change DB2 locksize from PAGE (ANY) to
TABLESPACE. Locking atthe tablespacelevel greatly reduces the number of DB2 locks
and unlocks that must be performed by IRLM during execution of the function.

Changingthe locksizeto TABLESPACE means that the entire encyclopediais locked
during execution. Because of this, the change should probably notbe considered for
peak processing hours. Note alsothatyou need DB2 authority to perform ALTER.

Techniques
The followingtechnique canimprove the process involving faster model copy and
delete:
m  Set up a batchjobto alter the locksize from PAGE to TABLESPACE.
m  Begin by generating the JCL for the encyclopedia functioninthe usual manner.
m  The system-generated JCL is placedinthe middle of the job.
m  Savethe combined JCL and execute inthe usual manner.

m  SampleJCL to alter locksize.
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The followingillustration provides theadditional JCLthat is needed:
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Intelligent Regeneration

Techniques

Whenever you change a model, the encyclopedia records information aboutthe change.
This informationis used by intelligentregeneration to determine what has been
changed sincethe lastsuccessful generationandinstallation. This information,
combined with the rules of regeneration, enables intelligentregeneration to identify
which screens, action blocks, proceduresteps, and Dialog/Batch Managers need to be
generated andinstalled.

The following techniques canimprove the process involvingintelligentregeneration:

m  Runintelligentregeneration on aregularly scheduled basis. This reduces the
amount of work and time to flagobjects that require regeneration by keeping the
generation current. Run during non-peak hours or duringa time period when no
other code generation, uploads, or downloads for the model take place.

m  Avoid changingenvironment, external libraries and technical system parameters
that causea major regeneration, or, if you do change them, exclude them from the
items to be regenerated.

m When performing regenerations regularly, narrowin by using dates of the previous
intelligentregeneration.

Model Backup and Restore

Techniques

The Backup function copies the model to a sequential fileformat. The Restore function
creates the model from the sequential fileby usingthe DB2 load utility. The backup and
restore functions preserve subset definitions, aggregate sets, history data,and user
access data.The restore canrun for a longtime if you have not run the TIECLEAN utility
recently. TIECLEAN is partof the restore process.

The Restore function puts the encyclopedia tables in utility status, which prevents other
users from usingthe encyclopedia.

The followingtechniques canimprove the process involving model backup andrestore:

m  Develop schedules for Backup/Restore and consolidate requirements for multiple
teams.

m Iffamilyancestryis not important, consider other options like download with the
upload option.

m  Perform animage copy the encyclopedia prior to running the Restore function.

m  Sincethe encyclopedia databaseis in utility status during the Restore, consider
closingdown the encyclopedia or runningthe Restore duringa non-peak time.

m  Use Backup for inactive models to reduce DASD requirements.
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Object Delete

Techniques

This function verifies that the object is not checked out and deletes it. The encyclopedia
does not allowread or update access to the model (except for limited subset functions)
whilethe delete is takingplace.

The following techniques canimprove the process involving object deletions:

m  Usethe mainframedelete object whenever possibleinstead of subsettingto delete
anobject.

m  Flagobjects for delete during peak processing by renaming them with a starting
prefix (XXDEL_). Delete objects duringnon-peak processing.

Most deletes run quickly without causing contention. Some objects,such as procedure
steps, causeother objects likedialogflows and screens, to be deleted. This causes the
process to run longer which may cause some contention.
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Chapter 4: Host Encyclopedia Utilities

This chapter describes the Host Encyclopedia utilities.

This section contains the followingtopics:

DIAG (see page 53)
IEFDOWN (see page 53)
IEFUP (see page 54)
IEFVARS (see page 54)
Rebind (see page 54)
Reorg (see page 55)
Runstat (see page 55)
Quiesce (see page 55)
TIECLEAN (see page 56)
TIECOMP (see page 56)
TIEEVAL (see page 57)
TIEMAX (see page 58)
TIEU31K (see page 60)
TIEUGVW (see page 61)
TIEWENCY (see page 61)
TIUADDEF (see page 63)
TIUDEBUG (see page 64)
TIUSESS (see page 64)
TIUSIDU (see page 65)
TIUSSID (see page 71)

DIAG clistcreates a report of the transaction file. This report can be used for debugging

DIAG
problems associated to a transactionfile.

How to Invoke DIAG
DIAG canbeinvoked from the command lineas follows:
TS0 %DIAG

IEFDOWN clistcreates the transaction filewhen downloading/extracting a model /subset

from the Host Encyclopedia.
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How to Invoke IEFDOWN

This functionis available fromthe Main menu, option 1.3.15, or %IEFDOWN can be
invoked from the TSO READY prompt.

IEFUP

IEFUP clistuploads or applies a model or a subsetto the Host Encyclopedia.

How to Invoke IEFUP

This functionis availablefromthe Main menu; option 1.3.16 or %IEFUP canalsobe
invoked from the TSO READY prompt.

IEFVARS

IEFVARS clistdisplaysthesignificantglobalvariables definedin the TIUGLOB clist.
TIUGLOB clistisused by the encyclopedia functions to define global systemvariables
established duringthe encyclopedia installation.

IEFVARS displays useful information such as theowner ID, DB2 subsystem, DB2 plan
prefix, and library names.

How to Invoke IEFVARS

IEFVARS canbeinvoked from the command lineas follows:

TSO SIEFVARS

Rebind

Rebind Host Encyclopedia packages after you use the Runstat utility. If you planto
investigateor savethe access paths,then set EXPLAIN parameter to YES when running
the Rebind. When EXPLAIN(YES) optionis used, ensure that the corresponding
PLAN_TABLE exists.

For instructions aboutrunning Rebind, Rebind with EXPLAIN(YES), and about creating
and usingthe PLAN_TABLE, refer to DB2 documentation.
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Reorg

Runstat

Quiesce

Perform reorganization oncea week on all data and Pl tablespaces.Perform
reorganization as needed, once a week is suggested, for the indexes for these tables:

m DASC
= DOBJ
= DPRP
m  DSUBEX

Perform a quiescefor each tablespacebeingreorganized before you startthe
reorganization.The quiesce provides a pointto which you canrecover, if necessary.You
may alsoneed to reorganizethe indexes in between the scheduled table reorganizations
if numerous rows are being inserted into the encyclopedia.

The job CEUREOR (or the alternativejob CAUREOR) runs the Reorg utility for Host
Encyclopedia tablespaces. For more information aboutrunningthe Reorg utility, refer to
DB2 documentation.

Use this utility frequently when the Host Encyclopedia is new or growing, once a week
or atleastonce a month is recommended. When the encyclopedia reaches a size where
the Runstat information does not change the path used by the optimizer, you do not
have to usethis utility. Do not run this utility onan empty table.

The job CEJOBO6 (or the alternativejob CAJOB06) runs the Runstats utility for Host
Encyclopedia tablespaces and indexes. For more information aboutrunningthe
Runstats utility, refer to DB2 documentation.

Use DB2 Quiesceutility to establish a quiesce pointfor Host Encyclopedia tablespaces.
This will providea pointat which you canrecover data.For more informationabout
runningthe Quiesce utility, refer to DB2 documentation.
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TIECLEAN

Use this utility once a week. This utility deletes all components of any model that does
not have a row inthe DMDL table

An orphan model canoccurifany of the followingactions fail:

m  Copying a model

m  Creating a model from a subset

m  Checkinginanew model

m  Deleting a model

In order to perform incremental COMMITs duringthese actions, the system inserts the
row into DMDL differently depending on the action:

m  Therowisinsertedlastwhen a model is beingcreated (the firstthree bullets).

m  Therowis deleted firstwhen a model is beingdeleted (the fourth bullet).

This utility removes all of the stranded components of the model and allows for the

reuse of space. Ifyou are usingnon-segmented tablespaces, the spaceis not available
until you REORG the database.

This utility performs COMMITs as itruns.You canrunthis utility daily with a time
parameter. Ifthe utility does not complete before exceeding the time parameter, all
components priorto the lastCOMMIT aredeleted. Components that did not get deleted
are deleted the next time the utility runs. The next run continues the clean up.

How to Invoke TIECLEAN

TIECOMP

This functionis availablefromthe Main menu, option 1.6.1 or TIECLEAN can be invoked
from the command lineas follows:

TSO STIECLEAN

The Model Action Block Use Report lists thecalling hierarchy of components ina model.
It displaysthe Dynamic Link attribute associated with each module. The Dynamic Link
attributes associated with each module are:

m Yes

®  No
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m  Compatibility

m  Default

For each Business Systemincluded as partof the report, the default values assigned to
the Dynamic Link defaults for Procedure Steps, Screens Managers, and Action Blocks are

displayed. The report has three basic modes of operation based on the object range.
They are:

m  All business systems and load modules
m  Selected objects

m  Filter objects based on Dynamic Link option

Note: For more information, see CA Gen Host Encyclopedia User Guide.

How to Invoke TIECOMP

This functionis available fromthe Main menu, option 1.3.13.13, or by invoking
%TIECOMP from the TSO READY prompt.

TIEEVAL

TIEEVAL is a problem determination tool. Itvalidates the model accordingto the schema
definition or meta model rules.

The consistency check function checks a model's logical structurefromthe pointof view
of the applicationin question. For example: Does an Entity Type have both attributes
andan Identifier? The Encyclopedia Validation program TIEEVAL checks the model ata
much more fundamental level againsttheSchema for that model. For example: Are all
Objects, Properties and Associationsin placethatneed to be inplace? Ifa model passes
this validation withnoerrorsitis unlikely thatthe model will hiterrors during
encyclopedia processing.

When to Run TIEEVAL

The typical usefor TIEEVAL is to find association cardinality, ordered association and
reference to non-existent object problems.

Example: Cardinality problem:

Migration fails with SQLCODE=-811,0NLOC=GET NAME,
ONCODE=9 PROCEDURE=TIECCRM
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Invalid Ordered Association:

Upload fails: SQLCODE=-811 in Procedure TIESEQ or
Invalid Ordered Association

Reference to Non-existent Object:

Copy fails with “Object id 135692234 not found in XREF table”

These errors should be encountered infrequently. They may not necessarily manifest
themselves as problems to a user. Some errors may insuch cases be regarded more as
warnings.

Itis recommended to run this report onlyifyou areexperiencing several errors or
unusual results inthe processing of a particular model. Itis useful to run it with
guidancefrom Technical Support.

How to Invoke TIEEVAL

TIEEVAL canberun ineither foreground or background mode. Itis recommended that it
be runinbackground. Because the utility has to check and cross check every Object,
Property, and Association againstthe Schema, there is extensive processing-which can
take considerabletime, depending on the size of the model. Thisis why itis
recommended to run itinbatch.

TIEEVAL clisthas many keywords. To get more information, type:

TSO STIEEVAL

This will display therequired keywords and additionalinformation. Onceyou know what
you want to run, type:

TSO %TIEEVAL MODEL('model name') keywords

Note: The keyword BATCH generates the JCL to execute as a background job.

TIEMAX

TIEMAX clistresets the maximum ID values inthe DMAX tableas follows:

MAX_MNEMONIC MAX_VALUE

MAXDOBJ Current maximum object ID for subset pool
(DSUBID S_MODEL_ID =1)

58 HostEncyclopedia Administration Guide



TIEMAX

MAX_MNEMONIC

MAX_VALUE

MAXDSSID

Last subsetID used (not reset sincesubsetIDs are
reused)

MAXSESN

Current maximum session ID for I DNUMBER
property in DPRP and COPY_DPRP_INT_MAX
property in DCOPY

MAXSETID

Current maximum aggregate set ID in DSETID

MAXSASC

Maximum association type code valuefor schema
release

MAXSDIV

Maximum schema division codevaluefor schema
release

MAXSOBJ

Maximum object type code value for schema
release

MAXSPRP

Maximum property type code valuefor schema
release

How to Invoke TIEMAX

TIEMAX can be invoked by issuing TSO %TIEMAX from the command line.On the next
panel leave all entries blank for schema level, encyclopedia name, and encyclopediaid.
These entries areonly used during the Host Encyclopedia installation

Note: For more information, see CA Gen Host Encyclopedia and Host Construction

Installation Guide.

When to Run TIEMAX

Run TIEMAX onlyifthere is a problem with the DMAX table. Typically, thisis runonly
duringthe encyclopediainstallationtosetup the DMAX tablethe firsttime.
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TIEU31K

TIEU31K is a report utility to detect and report all procedure steps within a model where
the view mapping fails the31 KB limitcalculation.
The consistency checkreport also displays severewarnings ifthe 31 KB limitis met:

m  |CCBRO3S The total import view length will exceed the supported maximum length
of 31744 bytes (31 KB) if generating COBOL code for non-cooperativeapplications.

m  |CCBROA4S The total export view length will exceed the supported maximum length
of 31744 bytes (31 KB) if generating COBOL code for non-cooperativeapplications.

m  |CCBR11S The total import view length will exceed the supported maximum length
of 31744 bytes (31 KB) if generating C code for non-cooperative applications.

m  |CCBR12S The total export view length will exceed the supported maximum length
of 31744 bytes (31 KB) if generating C code for non-cooperative applications.

m  |CCBR16S The total import view length will exceed the supported maximum length
of 31400 bytes if generating C code for cooperative servers.

m  |CCBR17S The total export view length will exceed the supported maximum length
of 31400 bytes if generating C code for cooperative servers.

m  |CCBR18S The total import view length will exceed the supported maximum length
of 31400 bytes if generating COBOL code for cooperative servers.

m  |CCBR19S The total export view length will exceed the supported maximum length
of 31400 bytes if generating COBOL code for cooperativeservers.

How to Invoke TIEU31K

TIEU31K can be run for one model or for all models inthe encyclopedia.ltcanbe runin
either foreground or background mode.

The syntaxto run TIEU31K for one model onlyis the following:
TSO %TIEU31K MODEL( 'model name') BATCH
The BATCH parameter (background)is optional.The defaultis ONLINE (foreground).

The syntax to run TIEU31K againstall models in the encyclopediais the following:

%TIEU31K MODEL('REPORT ALL MODELS IN ENCY') BATCH

The MODEL parameter must be 'REPORT ALL MODELS IN ENCY'. The BATCH parameter
(background)is optional, butis recommended if you runagainstthe encyclopedia.The
defaultis ONLINE (foreground).
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When to Run TIEU31K

TIEUGVW

TIEU31K can be run to determine ifthere areany procedure steps within the model
where the view mappingwill fail the31 KB limitcalculation.ltcanalsoberunagainstall
models inthe encyclopedia. Note that the consistency checkreport also displayssevere
warnings ifthe 31 KB limitis met.

TIEUGVW s areport utility to detect and report all occurrences of the max size of group
views that are greater than 9999 ina model.

How to Invoke TIEUGVW

TIEUGVW can be run for one model or for all models inthe encyclopedia.ltcanbe run
in either foreground or background mode.

The syntax to run TIEUGVW for one model onlyis the following:

TSO %TIEUGVW MODEL( 'model name') BATCH

The MODEL parameter is required. The BATCH parameter (background)is optional.The
defaultis ONLINE (foreground).

The syntax to run TIEUGVW againstall models inthe encyclopediais the following:

%TIEUGVW MODEL('REPORT ALL MODELS IN ENCY') BATCH

The MODEL parameter must be 'REPORT ALL MODELS IN ENCY'. The BATCH parameter
(background)is optional, butis recommended ifyou run againstthe encyclopedia.The
defaultis ONLINE (foreground).

When to Run TIEUGVW

TIEWENCY

TIEUGVW canbe runto determine ifthere are any group views with the max size
greater than 9999.1t canalsoberun againstall models in the encyclopedia.

TIEWENCY clistenables on-linenavigation of the Host Encyclopedia.ltis a problem
researchtool. It alsoassistsin Version Control. Itis sometimes referred to as WALKENCY
(“WALK around the host ENCYclopedia).
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TIEWENCY can be used for the followingactivities:

m  Querying Encyclopedia using model name and object type or by discrete object Id
m  Followingassociations between one object and another

m  Displayingproperties for specific objects

m  Optionallydisplayingonly To (T) or From (F) associations

When Should You Use TIEWENCY?

m  For problem determination within the Host Encyclopedia
m  For detailed verification of internal model structures

m  Under the direction of Technical Support

From time to time a model corruption may occur causingunusual errors.The
encyclopedia softwarecan normally detect a model corruption. It gives some diagnostic
information againstwhich toact. This may be a message relatingto aninvalid or missing
mandatory association, or duplicate object for example. Correction may need to be
made outside of the scope of the normal Encyclopedia Software. In these instances, the
TIEWENCY tool canbe used to investigate problematic objects and to identify the
required action.

TIEWENCY cantake locks thatare held while waiting for the user to inputa selection on
apanel. Itis possiblethatifyou are workingin TIEWENCY for some time that you can
conflictwith another encyclopedia user causingtheir application to deadlockand
timeout.

DPRP and Walkency

Walkency will display all properties for thatobject, as heldinthe DPRP table.lt will also
displayall possiblevalid properties for that object, as heldinthe Schema table SPRP.

DTXT and Walkency

Long text properties stored in DTXT table can be displayed by usingan option “T” from
withinthe Property Listpanel for a particular object.
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How to Invoke TIEWENCY

TIEWENCY can be invoked by issuing TSO %TIEWENCY from the command line. It
displaysthefollowing panel:

Walk Around Encyclopedia

COMMAND ==>

Enter the following:

Model name . . . . +

Object . . .. .. PCROOT _
or

Object ID

Modify\verify global parms:
Mnemonic for names NAME

Fl=Help F3=End F4=Prompt F12=Cancel

Ifinvoking TIEWENCY by Object Type, the mnemonic name needs to be used. This can
be obtained from SOBJ interrogationifyou are not sure. You need to specify the Model
name to restrictthe number of objects returned if you use this method.

The objectidis uniquewithinthe encyclopedia.Therefore if you enter ObjectID, you do
not need to specify the model name. The objectidis usuallygiveninanerror message
issued by the encyclopedia functions when there is a model corruption.

To backout path levels, press the Cancel key. This will also return to the previous panel

when no path is displayed. To exit from Walkency at any point, press the End key. Find
andlocate Commands arealsoavailable. See Help within TIEWENCY dialog.

TIUADDF

TIUADDF clistadds IEF_SUPPLIED functions to a model if they do not exist.
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How to Invoke TIUADDF

TIUADDF can be invoked by issuing TSO %TIUADDF from the command line. Enter name
of model or enter ALL for model name to execute utility on every model inthe
encyclopedia.

When to Run TIUADDF

Run TIUADDF ifany IEF_SUPPLIED functions are missing froma model.

TIUDEBUG

TIUDEBUG clistcanbe usedto set various debuggingand tracingoptions for all CLISTs.

Note: For more information, see CA Gen Host Encyclopedia Construction User Guide.

How to Invoke TIUDEBUG

TIUDEBUG can be invoked from the command lineas follows:

TSO %TIUDEBUG

TIUSESS

TIUSESS clistcan be used to delete SESSION objects that do not have any objects
associated with them. The SESSION objects identify changes made duringa workstation
session or some Encyclopedia tasks such as Migration. The SESSION objects drive the
Intelligent Regeneration functions.

How to Invoke TIUSESS

TIUSESS can be invoked USING the command lineas follows:

TSO %TIUSESS Model ('model name') other parameters
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TIUSIDU

Each Host Encyclopedia has a limitof 8192 subsetidentifiers.Ifa Host Encyclopediais
runningcritically shortofsubsetidentifiers, this utility will freeup those thatare
identified as ancestry implicit. Ancestry implicitsubsetIDs arethose where any object
identifier, within the subset's availablerange, only exist within the encyclopedia as an
ancestryid. Ancestry implicitsubsetID no longer has anyobjects inits range, because
the model or the objects have been deleted, but these objects had been used as
ancestry, so the object IDs from its range areused in the original objectIDs
(OBJ_ORG_ID) of other objects. This utility updates the original object|Ds (OBJ_ORG_ID)
pointing to non-existing objects to reference an existing object. Therefore, itmakes it
possibleto free ancestryimplicitsubsetIDs andstill preserveancestry.

Steps to Determine Whether It Is Necessary to Run TIUSIDU

Follow these steps:
1. Runencyclopediacleanup (option 1.6.1 from Main menu or TIECLEAN clist).
2. Run TIUSSID utility to determine how many subsetidentifiers areavailable.

3. Consultwith Technical Support.

Itisimportantto note that TIUSIDU uses extensive resources. Other measures and
techniques that can be used to free up subsetidentifiers areto delete unnecessary
models, delete unused subset definitions, delete any unnecessary backups from DCOPY
and DCPYUS tables, and execute the encyclopedia cleanup utility. These techniques
should be tried firstbefore running this utility.

Recommendations Prior to Running Utility

Follow these steps:
1. Backupencyclopedia database.

2. For performance reasons,itmay be desirableto create anadditional temporary
DB2 index on encyclopedia table DSETDF and bind the TIUSIDU plan or package
prior to submitting the generated utility JCL.

TIUSIDU performance of aggregate set processingcan besignificantlyimproved by
creatinga temporary index on DSETDF as follows:
CREATE TYPE 2 UNIQUE INDEX DSETDFI2
ON DSETDF (ASD AGGREGATE ID, ASD SET ID)
USING STOGROUP Xxxxx
PRIQTY Xxxxx
SECQTY xxx
CLOSE NO;
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If you create this index be sureto bind TIUSIDU againsothatthe new index will be
includedinthe DB2 planaccess path.Also, remember to drop this index when you are
finished running TIUSIDU so that this index does not degrade other hostencyclopedia
functions. Do not bind any other encyclopedia plan/package whilethis temporary index
exists.

How to Invoke TIUSIDU

TIUSIDU is a batch utility. The JCL to run this will begenerated inthe foreground by
entering "TSO %TIUSIDU" from the command line. The following Ancestry Implicit
Subset Identifier Cleanup Utility panel will appear, after which JCL will be generated:
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COMMAND ==—>

Select report only mode or update mode. May select detail report

or option to lock encyclopedia tables and then press enter.

Recommendations before executing this utility:
Backup encyclopedia database.
For performance reasons, may need to create a temporary DB2 index
on encyclopedia table DSETDF, see help for details.
Note:
User must be encyclopedia administrator.
ALL models and subsets must be checked in prior to utility.
The encyclopedia cleanup is executed before this utility.

This utility runs only in BATCH.

Report or Update mode . . ./ Report
Update
Detail report . . . . . ./ Yes
No
Lock encyclopedia tables . . Yes
/ No
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The user must then submit the JCL for execution. The generated JCL contains two steps.
Encyclopedia Cleanupis the firststep (to ensure all incomplete models are deleted)
followed by the TIUSIDU utility. All models and subsets must be checked in before
runningthis utilityin UPDATE mode. The default REPORT mode does not have this
requirement. It produces a report with the results without updatingthe database. Note
thatifany updates to databaseoccur between the REPORT mode and the UPDATE
mode, then results mayvary. Be sureto allow plenty of time and output lines onthe job
card.The detail report can be very lengthy. It produces a detail report that contains a
listof every OBJ_ORG_ID thatis replaced.You might alsoliketo run with DEBUG=P
specifiedinthe JCL PARM statement of the second step to get additionalreportlogfile
information abouteach subset IDfrom 0to 8191.This informationis helpful to
understand how each subsetID is used.

Sample Debug Information in Log File for DEBUG=P

SUBSET ID= 0 IS NOT AVAILABLE (DEFINED IN DSUBID)
SUBSET ID= 1 IS AVAILABLE (NOT USED)

SUBSET ID= 2 IS NOT AVAILABLE (DEFINED IN BACKUP)
SUBSET ID= 3 IS NOT AVAILABLE (OBJECTS DEFINED IN DOBJ)
SUBSET ID= 4 IS NOT AVAILABLE (S MAX 0BJ ID IN RANGE)
SUBSET ID= 5 IS ANCESTRY IMPLICIT

Sample Detail Report

CLEANUP OF ANCESTRY IMPLICIT SUBSET IDENTIFIERS ON ENCYCLOPEDIA ENCYH60
DETAIL REPORT *** NO DATABASE UPDATES ***

DATE: 2001-09-04, TIME: 15:26

Subset ID Object ID 0ld Org ID New Org ID Model ID
18 6553601 4718593 6553601 24
18 6815745 4718593 6553601 25
18 7077889 4718593 6553601 26
18 7340033 4718593 6553601 27
18 8388609 4718593 6553601 31
18 8650753 4718593 6553601 32
18 8912897 4718593 6553601 33
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Sample Summary Report

The report is displayed as follows:

CLEANUP OF ANCESTRY IMPLICIT SUBSET IDENTIFIERS ON ENCYCLOPEDIA ENCYH60
SUMMARY REPORT *** NO DATABASE UPDATES ***

DATE: 2001-09-04, TIME: 15:26

The following ancestry implicit subsets are obsolete.
The models that will be affected by the release of each subset ID are listed.

Subset ID Model Name Model ID

18 CBD CONSUME BASE 12 BUS SYS 24
CBD CONSUME BASE 13 BUS SYS 25
CBD CONSUME BASE 14 BUS SYS 26
CBD CONSUME BASE 15 BUS SYS 27
CONSUME FROM LOCAL 33
CONSUME10 50
CONSUME2 42
CONSUME3 43
CONSUME4 44
CONSUMES 45
CONSUMEG 46
CONSUME7 47
CONSUMES 48
CONSUME9 49

CUR SCHEMA CBD99 CONSWME INTERFA 32
CUR SCHEMA CBD99 CONSUME OPERATI 31

COPY OF CONSUMEL 72

COPY RENAME TEST 1 RENAMED 73

COPY RENAME TEST 2 74

COPY RENAME TEST 3 75

PRIOR SCHEMA CONSWME1 40
42 COPY OF CONSUME1 72
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identifiers will be replaced. See Detail Report.

The following models will be affected:

CBD CONSUME BASE 12 BUS SYS

CBD CONSUME BASE 13 BUS SYS

CBD CONSUME BASE 14 BUS SYS

CBD CONSUME BASE 15 BUS SYS
CONSUME FROM LOCAL

CONSUME1O

CONSUME2

CONSUME3

CONSUME4

CONSUMES

CONSUMEG

CONSUME7

CONSUMES

CONSUME9

CUR SCHEMA CBD99 (ONSUME INTERFA
CUR SCHEMA CBD99 (CONSUME OPERATI
COPY OF CONSUME1

COPY RENAME TEST 1 RENAMED

COPY RENAME TEST 2

COPY RENAME TEST 3

PRIOR SCHEMA CONSUME1 40

The following aggregate sets will be affected:
Aggregate Set Name Aggregate Set Id
Aggregate Set 1 1

Total # of ancestry implicit subset IDs to be released=
Total # of original object IDs to be replaced=

Total # of models to be updated=

Total # of aggregate IDs to be replaced=

Total # of aggregate sets to be updated=

Total # of subset IDs already used (not available)=
Total # of subset IDs free (available) before cleanup=
Total # of ancestry implicit subset IDs to be released=
Total # of subset IDs free (available) after cleanup=

Model Name Model ID

The original object identifiers which use obsolete ancestry implicit subset

24
25
26
27
33
50
42
43
44
45
46
47
48
49
32
31
72
73
74
75

43832
21

8145

8147

45
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TIUSSID

TIUSSID clistproduces a report to display thesubset usage. Each subset reserves an
object range for use by new objects added with that subset. This report displaysthe
subsets that have no objects in the encyclopedia thatcorrespond to the respective
object range. If these subsets arenot needed, then they should be deleted. This will
enable the subsetidentifiers to be availablefor reuse. At the end of the report, the
totals for subset identifiers aredisplayed as follows:

Follow these steps:

1. Total # of subsets with no objects associated-These subsets should bedeleted if no
longer needed.

2. Total # of explicitsubsets-This represents the rows in DSUBID table where column
S_MODEL_ID >0.

3. Total # of implicitsubsets-Thisrepresents the subset ID where no row existin
DSUBID table, but there areobjects in a data table (DOBJ, DPRP, DTXT, or DASC)
that represent the subset ID.

4. Total # of reserved subsets-This represents the rows in DSUBID table where column
S_MODEL_ID <0.

5. Total # of object subsets defined in backups only-This represents subsetDs
referenced in DCPYUS table only.

6. Grandtotal # of subsets used.

7. Total # of subsets available.

How to Invoke TIUSSID

TIUSSID can be invoked by issuing TSO %TIUSSID from the command line. This is a batch
utility only. The JCL to run this utility will be generated. Note that this report can be run
for one model only by specifying MODEL='model name'inthe JCL PARM statement.

When to Run TIUSSID

TIUSSID can be run to evaluate how many subset identifiers areavailablefor use.
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Chapter 5: Performance Recommendations

Ways to Improve Performance

DB2 Parameters

This chapter describes the ways to improve the performance of the Host Encyclopedia.

You canimprove performance of the Host Encyclopedia with the following:

m  Settings of DB2 parameters

m  Definitions of tablespaces and indexspaces

If your encyclopedia resides ona machine thatis runningator near 100 percent
capacity, these recommendations have little effect on how your encyclopedia performs.

The followingtablelists DSNZPARM value recommendations:

Value Recommendation

DSMAX Set DSMAX to the same valueas the z/0S maximum
number of datasets open.

EDMPOOL Set the size to a minimum of 7 megabytes.

BUFFER Define BP1 and BP2 to DB2 even if you do not allocate
spacefor them. Definingthem helps the RID list
processing.

The RID poolisincreased as needed until itreaches the
lower of two values:

50% of the sum of the buffer pools'sizes (BP0 + BP1 +
BP2 + BP32)

200 megabytes

NUMLKTS Set the size to 2000.

NUMLKUS Set the size to 10000.

BLKSIZE Set the size to 28K

LOGLOAD Set the size large enough to hold enough records for

about 15 minutes of processingatpeak times. Also
consider archivingthe logto DASD.
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Value Recommendation

DSNO7 Set the DSNO7 to be multipletablespaces. Allocatethe
tablespaces largeenough sothat the datasets do not
use secondary extents.

Tablespaces and Indexspaces

Segmenting tablespaces allows DB2 to map additional spaceforinserts. The mapping
provides a more efficient method of findingavailablespacefor the inserts. The default
installation sets the segment sizeto 64K for the followingtablespaces:

m  DASC
= DOBJ
m  DPRP
m  DSUBEX

Partitioning encyclopedia tablespaces enables parallel execution of DB2 utilities, in that
anyutilitycanbe run on any singlepartition. This increases theoverall throughput,
especiallyinlargeencyclopedia sites.

However, the partitionincrements arevery data dependent and sitespecific,andthe
values of these increments may require periodic adjustmentas the distribution of data
changes within the encyclopedia tables.

There are five tablespaces inthe current host encyclopedia thatbenefit from

partitioning. They are DASC, DOBJ, DPRP, DSUBEX and possibly DTXT depending on the
textual informationin models.Below is the Host Encyclopedia Partitioning Guidelines.

These tablespaces can bepartitioned as follows:

Tablespace Comments

DASC Make the current uniqueclusteringindex (DASCI1) a
unique, non-clusteringindex.
Define a new, non-uniqueclusteringand partitioning
index on columns ASSOC_FROM_OBJ_ID,
ASSOC_TYPE_CODE.

DOBJ Partition usingthe current unique clusteringindex
(DOBIIL).

DPRP Partition using the current unique clusteringindex
(DPRPI1).
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Tablespace Comments

DSUBEX Make the current uniqueclusteringindex (DSUBEXI1) a
unique, non-clusteringindex.

Define a new, uniqueclusteringand partitioningindex on
columns SE_SUBSET_ID, SE_OBJ_ID.

DTXT Partition using the current unique clusteringindex
(DTXTIL).

The encyclopedia installation makes use of the following DB2 features to reduce
contentions:

m  Eliminateindex-lockingaltogether by defining indexes as type 2 indexes.

m  Reduce data page locking by binding encyclopedia plans with CURRENTDATA (NO)
parameter.

Itis possibletoreduce the contentions further by usingrow level locking (RLL) on DB2
objects that aresubjectto contentions. The DMAX tableis a good candidatefor row
level locking.

The DB2 optimizer may not choosethe correctpath when the firstkey cardinality of
DOBIJI2 is smallcompared to the firstkey cardinality of DOBJI1. This situation occurs
when an encyclopedia contains a small number of models with a largenumber of
objects. To help influence DB2 to choosethe optimal path, the encyclopedia installation
process inserts 1300 rows into the DOBJ table. The rows contain negative numbers for
the model IDs and object IDs.
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Appendix A: Encyclopedia Function Plans

This appendix describes the encyclopedia function plans and their purpose.

Function Plans and Purpose

The followingtablelists outthe encyclopedia plans their purpose:

Plan Purpose
Al5 Listmodels inencyclopedia
ADDF Add system-defined functions to a model if the functions

do not already exist

ADPT Adopt model into another model family

AGGR Aggregate set reports: display aggregatesets within a
model and display objects withinan aggregateset

ALST Displayaggregateset selectionlist

BCMP Recompile of selected generated source member

BLBC Retrieve and update Rl trigger options and libraries

BLBE Add/Update techsys objects (target environment)

BLBL Add/Update user specified libraries

BLBR Retrieve the technical systemuser specified options and
libraries

BLBT Retrieve TECHDESN libraries

BP Maintain bind packagedefaults and packagelistorder

BPKG Batch load module packaging

CCG Referential integrity trigger installation control generation
driver

CCMP Check an existing model or an existing subsetfor

consistency

cJoB Listbatch jobload modules for generation
CKST Override checkout status for a model or for a subset
CLEN Used by a standalone programthat deletes all codegen

objects for the encyclopedia or for a model
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Plan Purpose

CLST Build a listof backed up models

CMG Server manager driver program

CMOD Listonlineload module for generation

CMPA Compare aggregate objects report

CNO2 Encyclopedia upgrade utility

cComP Model action blockusereport

CONV Convert DSUBUS tablefrom 4.0 to 5.0 format

CPYA Copy an existingmodel or an existingsubsetdefinition

CPYB Copy an existing model or an existingsubsetdefinition

CRUD Providea load-module-to-entity-action matrix report for a
business system

CSYS Verify model/business systemname and build business
system table

CVTS Convert model to the new schema

DELA Delete model online

DELB Delete model inbatch

DIAG Used by the %DIAG Clistwhich provides a formatted listing
of the transactionfile'useridieftran’

DLA Displaya listof DDLinformation or generate the
DDL/VSAM statements

DLDB Build a listof Data Bases

DNR Duplicateobjectname: identify objects that appearin
more than one model

DOWN Check out a model or a subset
Cross copy: Checkout model/subset from the encyclopedia
to the workstation and cross copy a model from one
encyclopedia to another

DSUB Delete a model or a subsetdefinition

EBG Referential integrity entity trigger generation (E modules)

EVAL Model validate

EXST Where exists report

FBG Referential integrity relationship trigger generation (F

modules)
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Plan Purpose

FNCQ Add subset: Expansion query report
Modify subset: Expansion query report

GDRV Code generator driver program

GPAD Action block code generator

GRP Group authorizations:add/delete/modify group 1Ds

HLOG Used by functions to record the model historyactivityin
the DHLOG table

IEFM Build Public Interface definition records

IMPT Import model into encyclopedia

INST Drives z/OS load module installation

IRI Installation of RI trigger modules

IRMN Drives intelligentregeneration

IUPD Update link-edit date and time properties of the EXECUNIT
object

KWIC KWICindex of entity types, subtypes and attributes

MAIN Model and object selection dialog

MAX Used to initializethe DMAX Table when installing CAGen
and to update the DMAX Tablewhen the DMAX and DOB)J
Tables get out of synchronization

MCR Detail of encyclopedia data for a model or fora subset

MDL Model authorizations:grantaccess, revoke access,change
access,changeowner

MHA Encyclopedia model historyactivity list

MHAR Model historyarchive

MHD Encyclopedia model history detail

MHOF Display/Update model historyflag

MHS Encyclopedia model history model selection

MIGR Migrate aggregate object list

MLST Used by all functions thatallowthe model selectionlistto
be requested

MPGN Map generation

MSMD Moves the system-defined function model from DMDL to

SMDL table
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Plan

Purpose

NMDL

Create a new model from an existingsubset

OCR

Object cross reference report generator

OPKG

Onlineload module packaging

PFIX

Deletion (clean up) of dangling PSTEPEU objects

PIML

Action diagrams:printaction diagrams froma model
Function points: calculatefunction points for a model

KWICindex: KWIC index of entity types, subtypes and
attributes

PMGN

Build the Dialog Manager for a load module

RACD

Printactiondiagram

RALT

Listall actiondiagrams

RENM

Rename an existingmodel or an existing subsetdefinition

RIGN

Selective generation andinstall of Rl trigger modules

RINM

Rename RI trigger modules

RPT

User access reports

RSTH

Update model history following model restore from
backup

RSTV

Model restore timestamp validation

SESS

Delete session objects nolonger used

SIDU

Ancestry implicitsubsetidentifier cleanup utility

SLST

Subset selection list

SREL

Set release

SSID

Subset identifier usage report

SSTE

Update server load modules target environment

STAT

Display model statistics or subsetstatistics

STPL

Build table of action blocks to be generated or listed when
load module is expanded

SuUB

Add subset: scopingobjecttype list
Modify subset: scopingobjecttype list

Subset summary: scopingobjecttype list

SUBU

Change checkout user ID for a subset

TABL

Export model from encyclopedia
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Plan Purpose

TRMP Create load module to trancode dataset

uo1 Entity definition report

uo2 Function definition report

uo4 Elementary process information view definition report

uos5 Attribute definitionreport

uo6 Scopingobject where used report

uo7 Expansion conflictreport

UADP Unadoption of a complete model from its model family

UAR User access:users' names,user ID's and user types (E,P,A)

UFPT Function point calculation

UNAD Unadoption model selectionlist

UNLD DB2 tablespaceunload:unload data to SYSRECNN and
write load control records to SYSPUNCH

upP Check in a model or a subset
Cross copy: used to check model/subset into the
encyclopedia from the workstation and to copya model
from one encyclopedia to another

UPDT Used when installing CAGen to perform an update against
the schema tables

USEC Used by all user reportfunctions to ensures proper access
of the user reports

usaL Used when installing CAGen

USR User authorization functions:add/delete/change user

VER Verification of model name and subset name

WCHG Intelligentregeneration when changed report

WENY TIEWENCY utility

XABR External action blockresolution process:allowsthe source
name to be modified and determines whether itcontains
DBRMs

XLAT Code page translation

XRCT Model backup

XsQL Used by the dynamic SQL program for TSO and PL/I and by

the installation process wheninstalling CA Gen
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Appendix B: JCL for Batch Check In and
Check Out

Check In JCL

Followingsections discuss howto check ina model or subsetto the Host Encyclopedia in
batch.

Create JCL for Subset Check In

Follow these steps:
1. Modify jobcardto be valid for your site.

2. Make surethatthe job will runonthe DB2 subsystemwhere the Host Encyclopedia
resides.

3. Change'YOUR.CLIST.LIBRARY' on the //SYSPROC statement to the datasetname of
the CLIST library for your HostEncyclopedia.

4. Modify PROF PREFIX(TSOID) lineto containa TSO ID that is authorized to check ina
model to the encyclopedia.lfyou are checkingina subset, the TSOID should be the
same TSO ID that has the subset checked out or TSOID of the Host Encyclopedia
administrator.
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Check Out JCL

5. Modify the DATASET parameter of the //SYSTSIN DD statement:

a. % parameter-If you areuploadingthe model from a Windows workstation,
change the %IEFUP to %IEFUW

b. DATASET-The datasetthatcontainsthe UPDATE.TRN file.

c. The TSO IDspecifiedin'PROF PRFIX(TSOID)' will automatically prefix the
'|[EF.DATASET' name. Do not specify the TSO IDinthis parameter. If you omit
this parameter, the datasetname defaults to <tsoid>.IEF.TRAN.

//*************************************************

//IEFUP JOB 'ACCTING INFO', 'YOUR NAME', *

// TIME=(1400),MSGCLASS=W,NOTIFY=TSOID,REGION=4096K *
//IEF EXEC PQM=IKJEFTO1,DYNAMNBR=25
//SYSPRINT DD SYSOUT=*

//PRINTER DD SYSOUT=*

//SYSTSPRT DD SYSOUT=*

//SYSOUT DD SYSOUT=*

//SYSPROC DD DSN=YOUR.CLIST.LIBRARY,DISP=SHR
//SYSTSIN DD *

PROF PREFIX(TSOID)

SIEFUP +

TRFILE('IEF.DATASET')

/7*

//

//***************************************************

If you download a model or subset and choose the batch rather than onlineoption, the
Update JCL for Encyclopedia Functions panel will appear when you exit the Download
panel.Use the following procedure to update or create the needed JCL for subset
checkout processing.

Update JCL for Model or Subset Checkout

Follow these steps:
1. Modify jobcardto be valid for your site.

2. Make surethat the job will runonthe DB2 subsystemwhere the Host Encyclopedia
resides.

3. Change'YOUR.CLIST.LIBRARY' on the //SYSPROC statement to the datasetname of
the IEF CLIST library for your Host Encyclopedia.

4. Modify 'PROF PREFIX(TSOID)' lineto containa TSO IDthat is authorized to checkout
the model or subset.
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5. Modify the following parameters of the //SYSTSIN DD statement:

a. J% parameter-If you are checking out the model for use on a Windows
workstation, change the %IEFDOWN to %IEFDOWW

b. MODEL('model name')-The mainframename of model to download
c. SUBSET('subset name')-Name of your subset; 'ALL' if entire model

d. SOFTVERS(????)- ???? should be 9.2.xxif your model is a CA Gen 8 model or CA
Gen 8.5 model, 9.1.A5 if your model is an AllFusion Gen 7.6, 7.5, or 7.0 model

Note: For the exact model schema, see the Release Notes for the value of xx.

e. The TSO IDspecifiedin'PROF PREFIX(TSOID)' will automatically prefix the
'|[EF.DATASET' name. Do not specify the TSO IDinthis parameter. Ifyou omit
this parameter, the datasetname defaults to <tsoid>.IEF.TRAN

f.  CPID('nnnn') nnnn is the codepage identifier for the model's languageon the
destination platform.
[ ] [ FRFFAHFRKARAAAA KK KAAAAAA KK AAAKK KKK AAAARKKAAAAKAK
//IEFDOWN JOB 'ACCTING INFO', 'YOUR NAME',
// TIME=(1400),MSGCLASS=W,NOTIFY=TSOID,REGION=4096K
//IEF EXEC PQY=IKJEFTO1,DYNAMNBR=25
//SYSPRINT DD SYSOUT=*
//PRINTER DD SYSOUT=*
//SYSTSPRT DD SYSOUT=*
//SYSOUT DD SYSOUT=*
//SYSPROC DD DSN=YOUR.CLIST.LIBRARY,DISP=SHR
//SYSTSIN DD *
PROF PREFIX(TSOID)
%SIEFDOWW +
MODEL ( 'MODEL NAME') +
SUB('ALL') +
SOFT('9.2.xx") +
TRFILE('IEF.DATASET')
CPID('1252")
/7*
//

Note: For more information, see CA Gen Client Server Encyclopedia User Guide
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