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What's new in DB2 UDB V8

|BM recently announced theavailability of theopen betafor DB2UDB
V8 (available from www.ibm.com/db2/v8beta), and this article gives
an overview of my top choices of what | feel isof particular interest in
thisrelease. | tested this version of DB2 on a Windows 2000 |aptop.

DB2 UDB Enterprise Server Edition (ESE) —to givetheproduct itsfull
name — is a replacement for Enterprise Edition (EE) and Enterprise
Extended Edition (EEE). You therefore get one exe file if you have
downloaded the beta (or 1 CD | guess!), and can specify whether you
want to run ESE in non-partitioned or partitioned mode.

What isthe main driving force behind this new release? Well, | would
say availability — with more and more shops being 24x7, there is an
ever-increasing pressure not to have any down time because of data
loads, REORGS, etc. DB2 aready had the capability to performon-line/
incremental back-ups, and with V 8it now hasthe capability to perform
on-line loads and REORGs.

When you install the product, you will find that the code now gets
installed into C:\Program Files\IBM\ and not C:\Program Files\, aswas
the casein V7.

| am first going to talk about the new GUIsand then look at some of the
key new features.

NEW GUIS

TheGUIshavebeenrearranged andlogically groupedasfollows(l have
included the shortcut commands(initalics) toenter fromthe CLPtofire
up each of the GUISs):

e Command linetools— Command Center (db2cmdctr), Command
Line Processor (db2), Command Window (db2cw).

 Development tools — Development Center (db2dc), Project
Deployment Tool (db2dcdpl).
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Show all user authorizations — part 2

This month we conclude the utility that brings all user authorizations
and privileges fromthe DB2 catal og for a given useriD or grouplD. It
automatically creates a sequential dataset whose format is
<UserID>.SHOAUTH.INF, and writes the information to it.

PERFORM 9900@0@@-WRITE-AUTHDD
PERFORM A@@1-FETCH-C61
THRU A@@1-FETCH-C61-EXIT
UNTIL SQLCODE NOT EQUAL @

END-IF.
EXEC SQL CLOSE C6 END-EXEC.
STRING ' " DELIMITED BY " ' INTO AUTH-RECORD.

PERFORM 9900@@-WRITE-AUTHDD.
STRING 'Database Privileges (Part 2): '

DELIMITED BY ' ' INTO AUTH-RECORD.
PERFORM 990808 -WRITE-AUTHDD.
MOVE e ' TO AUTH-RECORD.

PERFORM 9900@@@-WRITE-AUTHDD.
EXEC SQL OPEN C6 END-EXEC.
EXEC SQL FETCH Cé INTO
:WS-DB-GRANTOR

, :WS-DB-AUTHHOWGOT

, :WS-DB-NAME

, :WS-DB-CREATETABAUTH

, :WS-DB-CREATETSAUTH

, :WS-DB-DBADMAUTH

, :WS-DB-DBCTRLAUTH

, :WS-DB-DBMAINTAUTH

, :WS-DB-DISPLAYDBAUTH

, :WS-DB-DROPAUTH

, :WS-DB-IMAGCOPYAUTH
, :WS-DB-LOADAUTH
, :WS-DB-REORGAUTH
, :WS-DB-RECOVERDBAUTH
, :WS-DB-REPAIRAUTH
, :WS-DB-STARTDBAUTH
, :WS-DB-STATSAUTH
, :WS-DB-STOPAUTH
, :WS-DB-DATEGRANTED
END-EXEC.
IF SQLCODE < @

CALL 'DSNTIAR"' USING SQLCA ERROR-MESSAGE ERROR-TEXT-LEN
DISPLAY '"ERROR OCCURRED IN FETCH <DATABASE> PRIV.'
DISPLAY ERROR-MESSAGE

GO TO 000000 -EXIT
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END-IF.

IF SQLCODE = 100

STRING 'There is NO DATABASE Privilege for this user'

DELIMITED BY ' ' INTO AUTH-RECORD

PERFORM 9900@@-WRITE-AUTHDD

GO TO A@G@1-DB-AUTH-EXIT

END-IF.

IF SQLCODE = @

STRING 'Grantor
"How '
"Name
"Load ' 'Reorg 'Rec 'Repair
'Start ' 'Stat ' 'Stop ' 'Date '

DELIMITED BY ° ' INTO AUTH-RECORD
PERFORM 990008 -WRITE-AUTHDD

STRING '-------- '

DELIMITED BY ° ' INTO AUTH-RECORD

PERFORM 9900@@@-WRITE-AUTHDD
PERFORM A@@1-FETCH-C62
THRU A@@1-FETCH-C62-EXIT
UNTIL SQLCODE NOT EQUAL @
END-IF.
EXEC SQL CLOSE C6 END-EXEC.
A@@1-DB-AUTH-EXIT.
EXIT.
A@@1-FETCH-C61.
IF WS-DB-CREATETABAUTH = ' '

MOVE '-' TO WS-DB-CREATETABAUTH
ELSE

MOVE 'T' TO WS-DB-CREATETABAUTH
END-IF.

IF WS-DB-CREATETSAUTH = ' '

MOVE '-' TO WS-DB-CREATETSAUTH
ELSE

MOVE 'S' TO WS-DB-CREATETSAUTH
END-IF.

IF WS-DB-DBADMAUTH = " '

MOVE '-' TO WS-DB-DBADMAUTH
ELSE

MOVE 'D' TO WS-DB-DBADMAUTH
END-IF.

IF WS-DB-DBCTRLAUTH = " '

MOVE '-' TO WS-DB-DBCTRLAUTH
ELSE

MOVE 'C' TO WS-DB-DBCTRLAUTH
END-IF.

© 2002. Reproduction prohibited. Pleaseinform Xephon of any infringement.



IF WS-DB-DBMAINTAUTH = " '

MOVE '-' TO WS-DB-DBMAINTAUTH
ELSE

MOVE 'M' TO WS-DB-DBMAINTAUTH
END-IF.

IF WS-DB-DISPLAYDBAUTH = " '
MOVE '-' TO WS-DB-DISPLAYDBAUTH
ELSE

MOVE 'P' TO WS-DB-DISPLAYDBAUTH
END-IF.

IF WS-DB-DROPAUTH = "

MOVE '-' TO WS-DB-DROPAUTH

ELSE

MOVE 'R' TO WS-DB-DROPAUTH
END-IF.

IF WS-DB-IMAGCOPYAUTH = ' '

MOVE '-' TO WS-DB-IMAGCOPYAUTH
ELSE

MOVE 'I' TO WS-DB-IMAGCOPYAUTH
END-IF.

STRING

WS-DB-GRANTOR
WS-DB-AUTHHOWGOT '
WS-DB-NAME
WS-DB-CREATETABAUTH '
WS-DB-CREATETSAUTH '
WS-DB-DBADMAUTH '
WS-DB-DBCTRLAUTH '
WS-DB-DBMAINTAUTH '
WS-DB-DISPLAYDBAUTH '
WS-DB-DROPAUTH ' '
WS-DB-IMAGCOPYAUTH '
WS-DB-DATEGRANTED

DELIMITED BY ' ' INTO AUTH-RECORD.
PERFORM 990903 -WRITE-AUTHDD.
EXEC SQL FETCH C6 INTO
:WS-DB-GRANTOR

, :WS-DB-AUTHHOWGOT

, :WS-DB-NAME
,:WS-DB-CREATETABAUTH

, :WS-DB-CREATETSAUTH

, :WS-DB-DBADMAUTH
,:WS-DB-DBCTRLAUTH
,:WS-DB-DBMAINTAUTH
,:WS-DB-DISPLAYDBAUTH

, :WS-DB-DROPAUTH

, :WS-DB-IMAGCOPYAUTH

, :WS-DB-LOADAUTH

, :WS-DB-REORGAUTH
,:WS-DB-RECOVERDBAUTH
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:WS-DB-REPAIRAUTH
:WS-DB-STARTDBAUTH
:WS-DB-STATSAUTH
:WS-DB-STOPAUTH
:WS-DB-DATEGRANTED

END-EXEC.
A@@1-FETCH-C61-EXIT.

EXIT.

A@@1-FETCH-C62.

IF WS-DB-LOADAUTH = " '

MOVE '-' TO WS-DB-LOADAUTH
ELSE

MOVE 'L'" TO WS-DB-LOADAUTH
END-IF.

IF WS-DB-REORGAUTH = " '

MOVE '-' TO WS-DB-REORGAUTH
ELSE

MOVE 'R' TO WS-DB-REORGAUTH
END-IF.

IF WS-DB-RECOVERDBAUTH = ' '
MOVE '-' TO WS-DB-RECOVERDBAUTH
ELSE

MOVE 'V' TO WS-DB-RECOVERDBAUTH
END-IF.

IF WS-DB-REPAIRAUTH = " '

MOVE '-' TO WS-DB-REPAIRAUTH
ELSE

MOVE 'P' TO WS-DB-REPAIRAUTH
END-IF.

IF WS-DB-STARTDBAUTH = ' '
MOVE '-' TO WS-DB-STARTDBAUTH
ELSE

MOVE 'T" TO WS-DB-STARTDBAUTH
END-IF.

IF WS-DB-STATSAUTH = ' '

MOVE '-' TO WS-DB-STATSAUTH
ELSE

MOVE 'S' TO WS-DB-STATSAUTH
END-IF.

IF WS-DB-STOPAUTH = " '

MOVE '-' TO WS-DB-STOPAUTH
ELSE

MOVE 'P' TO WS-DB-STOPAUTH
END-IF.

STRING

WS-DB-GRANTOR "'
WS-DB-AUTHHOWGOT '
WS-DB-NAME ' '
WS-DB-LOADAUTH '
WS-DB-REORGAUTH '
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WS-DB-RECOVERDBAUTH '
WS-DB-REPAIRAUTH ' '
WS-DB-STARTDBAUTH ' '
WS-DB-STATSAUTH ' '
WS-DB-STOPAUTH '
WS-DB-DATEGRANTED

DELIMITED BY ' " INTO AUTH-RECORD.
PERFORM 9900@@-WRITE-AUTHDD.

EXEC SQL FETCH C6 INTO
:WS-DB-GRANTOR

, :WS-DB-AUTHHOWGOT

, :WS-DB-NAME

, :WS-DB-CREATETABAUTH

, :WS-DB-CREATETSAUTH

, :WS-DB-DBADMAUTH

, :WS-DB-DBCTRLAUTH

, :WS-DB-DBMAINTAUTH

, :WS-DB-DISPLAYDBAUTH

, :WS-DB-DROPAUTH

, :WS-DB-IMAGCOPYAUTH

, :WS-DB-LOADAUTH

, :WS-DB-REORGAUTH

, :WS-DB-RECOVERDBAUTH

, :WS-DB-REPAIRAUTH

, :WS-DB-STARTDBAUTH

, :WS-DB-STATSAUTH

, :WS-DB-STOPAUTH

, :WS-DB-DATEGRANTED

END-EXEC.

A@@1-FETCH-C62-EXIT.
EXIT.
*kkkkkkkkkk PACKAGE AUTH *kkkkkkkk*x
A@@1-PCK-AUTH.

STRING ' " DELIMITED BY ' " INTO AUTH-RECORD.

PERFORM 9900@@-WRITE-AUTHDD.

STRING 'Package Privileges: '

DELIMITED BY ' " INTO AUTH-RECORD.
PERFORM 99@@@@-WRITE-AUTHDD.
MOVE R ' TO AUTH-RECORD.

PERFORM 99000@-WRITE-AUTHDD.

EXEC SQL OPEN C5 END-EXEC.

EXEC SQL FETCH C5 INTO
:WS-PCK-GRANTOR

, :WS-PCK-AUTHHOWGOT

, :WS-PCK-COLLID

, :WS-PCK-NAME

, :WS-PCK-BINDAUTH

, :WS-PCK-EXECUTEAUTH

, :WS-PCK-COPYAUTH

, :WS-PCK-TIMESTAMP
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END-EXEC.
IF SQLCODE < @
CALL 'DSNTIAR' USING SQLCA ERROR-MESSAGE ERROR-TEXT-LEN
DISPLAY 'ERROR OCCURRED IN FETCH <PACKAGE> PRIV.'
DISPLAY ERROR-MESSAGE
GO TO 000POB-EXIT
END-IF.
IF SQLCODE = 100
STRING 'There is NO PACKAGE Privilege for this user’
DELIMITED BY ' " INTO AUTH-RECORD
PERFORM 99000@-WRITE-AUTHDD
GO TO A@@1-PCK-AUTH-EXIT
END-IF.
IF SQLCODE = @
STRING 'Grantor
"How ' 'Collid !

"Name '
'Bind ' 'Exec ' 'Copy ' 'Timestamp '
DELIMITED BY ' " INTO AUTH-RECORD
PERFORM 9900@@-WRITE-AUTHDD
STRING "-------- '
DELIMITED BY ' " INTO AUTH-RECORD

PERFORM 990@@@-WRITE-AUTHDD
PERFORM A@@1-FETCH-C5
THRU A@@1-FETCH-C5-EXIT
UNTIL SQLCODE NOT EQUAL @
END-IF.
EXEC SQL CLOSE C5 END-EXEC.
A@@1-PCK-AUTH-EXIT.
EXIT.
A@@1-FETCH-C5.
IF WS-PCK-BINDAUTH = " '

MOVE '-' TO WS-PCK-BINDAUTH
ELSE

MOVE 'B' TO WS-PCK-BINDAUTH
END-IF.

IF WS-PCK-COPYAUTH = " '

MOVE '-' TO WS-PCK-COPYAUTH
ELSE

MOVE 'C' TO WS-PCK-COPYAUTH
END-IF.

IF WS-PCK-EXECUTEAUTH = ' '
MOVE '-' TO WS-PCK-EXECUTEAUTH
ELSE

MOVE 'E' TO WS-PCK-EXECUTEAUTH
END-IF.

STRING
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WS-PCK-GRANTOR ' '
WS-PCK-AUTHHOWGOT ' '
WS-PCK-COLLID " '
WS-PCK-NAME ' '
WS-PCK-BINDAUTH ' '
WS-PCK-EXECUTEAUTH ' '
WS-PCK-COPYAUTH ' '
WS-PCK-TIMESTAMP

DELIMITED BY ' ' INTO AUTH-RECORD.
PERFORM 9900@@-WRITE-AUTHDD.

EXEC SQL FETCH C5 INTO
:WS-PCK-GRANTOR

, :WS-PCK-AUTHHOWGOT

, :WS-PCK-COLLID

, :WS-PCK-NAME

, :WS-PCK-BINDAUTH

, :WS-PCK-EXECUTEAUTH

, :WS-PCK-COPYAUTH

, :WS-PCK-TIMESTAMP

END-EXEC.

ABB1-FETCH-C5-EXIT.
EXIT.
*kkkkkkkk*k*k PLAN AUTH *kkkkkkk*k*k
AP@1-PLAN-AUTH.

STRING ' ' DELIMITED BY " ' INTO AUTH-RECORD.

PERFORM 9900@@-WRITE-AUTHDD.

STRING 'Plan Privileges: '

DELIMITED BY ° ' INTO AUTH-RECORD.
PERFORM 990@@@-WRITE-AUTHDD.
MOVE e ' TO AUTH-RECORD.

PERFORM 9900@@-WRITE-AUTHDD.
EXEC SQL OPEN C4 END-EXEC.
EXEC SQL FETCH C4 INTO

:WS-PLAN-GRANTOR

, :WS-PLAN-AUTHHOWGOT
, :WS-PLAN-NAME
, :WS-PLAN-BINDAUTH
, :WS-PLAN-EXECUTEAUTH
, :WS-PLAN-DATEGRANTED
END-EXEC.
IF SQLCODE < @

CALL 'DSNTIAR' USING SQLCA ERROR-MESSAGE ERROR-TEXT-LEN
DISPLAY 'ERROR OCCURRED IN FETCH <PLAN> PRIV.'
DISPLAY ERROR-MESSAGE

GO TO PPOOBO-EXIT
END-IF.
IF SQLCODE = 100

STRING 'There is NO PLAN Privilege for this user'
DELIMITED BY ' " INTO AUTH-RECORD
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PERFORM 990@0@-WRITE-AUTHDD
GO TO A@@1-PLAN-AUTH-EXIT
END-IF.
IF SQLCODE = @
STRING 'Grantor
"How '
"Name
'Bind '
DELIMITED BY '
PERFORM 99000@-WRITE-AUTHDD
STRING "-------- '

'"Exec ' 'Date

DELIMITED BY '
PERFORM 9900@@-WRITE-AUTHDD
PERFORM A@@1-FETCH-C4
THRU A@@1-FETCH-C4-EXIT
UNTIL SQLCODE NOT EQUAL @
END-IF.
EXEC SQL CLOSE C4 END-EXEC.
A@@1-PLAN-AUTH-EXIT.
EXIT.
A@@1-FETCH-CA4.
IF WS-PLAN-NAME = "
MOVE '-' TO WS-PLAN-NAME
END-IF.
IF WS-PLAN-BINDAUTH = " '

MOVE '-' TO WS-PLAN-BINDAUTH
ELSE

MOVE 'B' TO WS-PLAN-BINDAUTH
END-IF.

IF WS-PLAN-EXECUTEAUTH = ' '
MOVE '-' TO WS-PLAN-EXECUTEAUTH
ELSE

MOVE 'E' TO WS-PLAN-EXECUTEAUTH
END-IF.

STRING

WS-PLAN-GRANTOR "
WS-PLAN-AUTHHOWGOT '
WS-PLAN-NAME '
WS-PLAN-BINDAUTH '
WS-PLAN-EXECUTEAUTH ' '
WS-PLAN-DATEGRANTED
DELIMITED BY '

PERFORM 990@@@-WRITE-AUTHDD.
EXEC SQL FETCH C4 INTO
:WS-PLAN-GRANTOR

, :WS-PLAN-AUTHHOWGOT
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, :WS-PLAN-NAME
, :WS-PLAN-BINDAUTH
, :WS-PLAN-EXECUTEAUTH
, :WS-PLAN-DATEGRANTED
END-EXEC.
A@@1-FETCH-C4-EXIT.
EXIT.
*kkkkkkkkkk USE AUTH *kkkkkkkkk
AG@1-USE-AUTH.
STRING ' " DELIMITED BY ' " INTO AUTH-RECORD.
PERFORM 9900@@-WRITE-AUTHDD.
STRING 'Use Privileges: '

DELIMITED BY ' " INTO AUTH-RECORD.
PERFORM 99@@@@-WRITE-AUTHDD.
MOVE LR ' TO AUTH-RECORD.

PERFORM 9900@@-WRITE-AUTHDD.
EXEC SQL OPEN C3 END-EXEC.
EXEC SQL FETCH C3 INTO

:WS-USE-GRANTOR
, :WS-USE-AUTHHOWGOT
, :WS-USE-QUALIFIER
, :WS-USE-NAME
, :WS-USE-OBTYPE
, :WS-USE-USEAUTH
, :WS-USE-DATEGRANTED
END-EXEC.
IF SQLCODE < @

CALL 'DSNTIAR' USING SQLCA ERROR-MESSAGE ERROR-TEXT-LEN
DISPLAY '"ERROR OCCURRED IN FETCH <USE> PRIV.'
DISPLAY ERROR-MESSAGE

GO TO PPOOBO-EXIT
END-IF.
IF SQLCODE = 100

STRING 'There is NO USE Privilege for this user'
DELIMITED BY ' ' INTO AUTH-RECORD

PERFORM 9900@@-WRITE-AUTHDD

GO TO A@@1-USE-AUTH-EXIT
END-IF.
IF SQLCODE = @

STRING 'Grantor '

"How ' 'Qual '

"Name !

'"Type ' 'Use ' 'Date !
DELIMITED BY ' ' INTO AUTH-RECORD
PERFORM 9900@0@-WRITE-AUTHDD

STRING '-------- '
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DELIMITED BY ' " INTO AUTH-RECORD
PERFORM 990@@@-WRITE-AUTHDD
PERFORM A@@1-FETCH-C3
THRU A@@1-FETCH-C3-EXIT
UNTIL SQLCODE NOT EQUAL @
END-IF.
EXEC SQL CLOSE C3 END-EXEC.
A@@1-USE-AUTH-EXIT.
EXIT.
A@@1-FETCH-C3.
IF WS-USE-QUALIFIER = " '

MOVE '-' TO WS-USE-QUALIFIER
END-IF.

IF WS-USE-NAME = " '

MOVE '-' TO WS-USE-NAME
END-IF.

IF WS-USE-OBTYPE = " '

MOVE '-' TO WS-USE-OBTYPE
END-IF.

IF WS-USE-USEAUTH = ' '
MOVE '-' TO WS-USE-USEAUTH
END-IF.

STRING

WS-USE-GRANTOR "'
WS-USE-AUTHHOWGOT '
WS-USE-QUALIFIER " '
WS-USE-NAME " '
WS-USE-OBTYPE '
WS-USE-USEAUTH '
WS-USE-DATEGRANTED

DELIMITED BY ' " INTO AUTH-RECORD.

PERFORM 990@0@@-WRITE-AUTHDD.
EXEC SQL FETCH C3 INTO
:WS-USE-GRANTOR
, :WS-USE-AUTHHOWGOT
, tWS-USE-QUALIFIER
, :WS-USE-NAME
, :WS-USE-OBTYPE
, :WS-USE-USEAUTH
, :WS-USE-DATEGRANTED
END-EXEC.
A@@1-FETCH-C3-EXIT.
EXIT.
*kkkkkkkkkk USER AUTH *kkkkkkkk*x
A@@1-USER-AUTH.
STRING ' ' DELIMITED BY " ' INTO AUTH-RECORD.
PERFORM 99000@-WRITE-AUTHDD.
STRING 'User Privileges: '
DELIMITED BY ' ' INTO AUTH-RECORD.
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PERFORM 9900@@-WRITE-AUTHDD.
MOVE B T ' TO AUTH-RECORD.
PERFORM 9900@@-WRITE-AUTHDD.
EXEC SQL OPEN C2 END-EXEC.
EXEC SQL FETCH C2 INTO

:WS-USER-GRANTOR

, :WS-USER-AUTHHOWGOT

, :WS-USER-BINDADDAUTH

, :WS-USER-CREATEDBAAUTH

, :WS-USER-DISPLAYAUTH

, :WS-USER-STOPALLAUTH

, :WS-USER-SYSADMAUTH

, :WS-USER-DATEGRANTED
END-EXEC.
IF SQLCODE < @

CALL 'DSNTIAR' USING SQLCA ERROR-MESSAGE ERROR-TEXT-LEN
DISPLAY '"ERROR OCCURRED IN FETCH <USER> PRIV.'
DISPLAY ERROR-MESSAGE

GO TO PPOOBO-EXIT
END-IF.
IF SQLCODE = 100

STRING 'There is NO User Privilege for this user'
DELIMITED BY ' ' INTO AUTH-RECORD

PERFORM 9900@0-WRITE-AUTHDD

GO TO A@@1-USER-AUTH-EXIT
END-IF.
IF SQLCODE = @

STRING 'Grantor '

"How ' 'Bind ' 'Cre '
'Dis ' 'Stop ' 'Adm ' 'Date '
DELIMITED BY ' " INTO AUTH-RECORD
PERFORM 990@@0-WRITE-AUTHDD
STRING "-------- '
DELIMITED BY ' ' INTO AUTH-RECORD

PERFORM 9900@@@-WRITE-AUTHDD
PERFORM A@@1-FETCH-C2
THRU A@@1-FETCH-C2-EXIT
UNTIL SQLCODE NOT EQUAL @
END-IF.
EXEC SQL CLOSE C2 END-EXEC.
AG@1-USER-AUTH-EXIT.
EXIT.
AG@1-FETCH-C2.
IF WS-USER-BINDADDAUTH = " '
MOVE '-' TO WS-USER-BINDADDAUTH
ELSE
MOVE 'B' TO WS-USER-BINDADDAUTH
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END-IF.
IF WS-USER-CREATEDBAAUTH = ' '

MOVE '-' TO WS-USER-CREATEDBAAUTH
ELSE

MOVE 'C' TO WS-USER-CREATEDBAAUTH
END-IF.

IF WS-USER-DISPLAYAUTH = ' '

MOVE '-' TO WS-USER-DISPLAYAUTH
ELSE

MOVE 'D' TO WS-USER-DISPLAYAUTH
END-IF.

IF WS-USER-STOPALLAUTH = ' '

MOVE '-' TO WS-USER-STOPALLAUTH
ELSE

MOVE 'S' TO WS-USER-STOPALLAUTH
END-IF.

IF WS-USER-SYSADMAUTH = ' '

MOVE '-' TO WS-USER-SYSADMAUTH
ELSE

MOVE 'A' TO WS-USER-SYSADMAUTH
END-IF.
STRING

WS-USER-GRANTOR " '
WS-USER-AUTHHOWGOT ' '
WS-USER-BINDADDAUTH '
WS-USER-CREATEDBAAUTH ' '
WS-USER-DISPLAYAUTH ' '
WS-USER-STOPALLAUTH !
WS-USER-SYSADMAUTH ' '
WS-USER-DATEGRANTED
DELIMITED BY ' " INTO AUTH-RECORD.
PERFORM 990@0@@-WRITE-AUTHDD.
EXEC SQL FETCH C2 INTO
:WS-USER-GRANTOR

, :WS-USER-AUTHHOWGOT

, :WS-USER-BINDADDAUTH

, :WS-USER-CREATEDBAAUTH

, :WS-USER-DISPLAYAUTH

, :WS-USER-STOPALLAUTH

, :WS-USER-SYSADMAUTH

, :WS-USER-DATEGRANTED
END-EXEC.

A@@1-FETCH-C2-EXIT.
EXIT.
*kkkkkkkkkk TABLE AUTH *kkkkkkkkk
A@@1-TABLE-AUTH.

STRING 'Table Privileges: '
DELIMITED BY ' ' INTO AUTH-RECORD.
PERFORM 990@0@-WRITE-AUTHDD.
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MOVE B T ' TO AUTH-RECORD.
PERFORM 9900@@-WRITE-AUTHDD.

EXEC SQL OPEN C1 END-EXEC.

EXEC SQL FETCH C1 INTO

:WS-GRANTOR

, :WS-TCREATOR

, :WS-TTNAME

, :WS-AUTHHOWGOT

, :WS-ALTERAUTH

, :WS-DELETEAUTH

, :WS-INDEXAUTH

, :WS-INSERTAUTH

, :WS-SELECTAUTH

, :WS-UPDATEAUTH

, :WS-DATEGRANTED

END-EXEC.

IF SQLCODE < @

CALL 'DSNTIAR' USING SQLCA ERROR-MESSAGE ERROR-TEXT-LEN
DISPLAY '"ERROR OCCURRED IN FETCH <TABLE> PRIV.'
DISPLAY ERROR-MESSAGE

GO TO PPOOBO-EXIT

END-IF.

IF SQLCODE = 100

STRING 'There is NO table Privilege for this user'
DELIMITED BY ' ' INTO AUTH-RECORD

PERFORM 9900@@-WRITE-AUTHDD

GO TO A@@1-TABLE-AUTH-EXIT

END-IF.
IF SQLCODE = @
STRING 'Grantor ' 'Creator ' 'Table Name '
"How ' "Alt ' 'Del '
"Inx ' "Ins " 'Sel ' 'Upd ' 'Date '
DELIMITED BY ' ' INTO AUTH-RECORD
PERFORM 990@0@-WRITE-AUTHDD
STRING '-------- R R '
DELIMITED BY ' ' INTO AUTH-RECORD

PERFORM 9900@@@-WRITE-AUTHDD
PERFORM A@@1-FETCH-C1
THRU APPA1-FETCH-CI-EXIT
UNTIL SQLCODE NOT EQUAL @
END-IF.
EXEC SQL CLOSE C1 END-EXEC.
AG@1-TABLE-AUTH-EXIT.
EXIT.
AP@A1-FETCH-CI.
IF WS-ALTERAUTH = "' '
MOVE '-' TO WS-ALTERAUTH
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ELSE
MOVE "A' TO WS-ALTERAUTH
END-IF.
IF WS-DELETEAUTH = " '
MOVE '-' TO WS-DELETEAUTH
ELSE
MOVE 'D' TO WS-DELETEAUTH
END-IF.
IF WS-INDEXAUTH = " '
MOVE '-' TO WS-INDEXAUTH
ELSE
MOVE 'X' TO WS-INDEXAUTH
END-IF.
IF WS-INSERTAUTH = ' '
MOVE '-' TO WS-INSERTAUTH
ELSE
MOVE 'I' TO WS-INSERTAUTH
END-IF.
IF WS-SELECTAUTH = ' '
MOVE '-' TO WS-SELECTAUTH
ELSE
MOVE 'S' TO WS-SELECTAUTH
END-IF.
IF WS-UPDATEAUTH = " '
MOVE '-' TO WS-UPDATEAUTH
ELSE
MOVE 'U' TO WS-UPDATEAUTH
END-IF.
STRING
WS-GRANTOR ' ' WS-TCREATOR ' ' WS-TTNAME-TEXT ' '
WS-AUTHHOWGOT " WS-ALTERAUTH '
WS-DELETEAUTH ' '
WS-INDEXAUTH ' " WS-INSERTAUTH '
WS-SELECTAUTH " WS-UPDATEAUTH ' '
WS-DATEGRANTED
DELIMITED BY ' " INTO AUTH-RECORD.
PERFORM 990@@@-WRITE-AUTHDD.
MOVE SPACE TO WS-TTNAME-TEXT ;
EXEC SQL FETCH C1 INTO
:WS-GRANTOR
, :WS-TCREATOR
, :WS-TTNAME
, tWS-AUTHHOWGOT
, tWS-ALTERAUTH
, tWS-DELETEAUTH
, tWS-INDEXAUTH
, :WS-INSERTAUTH
, :WS-SELECTAUTH
, :WS-UPDATEAUTH
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, :WS-DATEGRANTED
END-EXEC.
AG@1-FETCH-C1-EXIT.
EXIT.
9900@@-WRITE-AUTHDD.
INSPECT AUTH-RECORD REPLACING ALL LOW-VALUES BY SPACES.
WRITE AUTHDD-REC.
MOVE SPACE TO AUTH-RECORD.
990000-WRITE-AUTHDD-EXIT.
EXIT.

Mehmet Cuneyt Goksu
DB2 Soecialist (Turkey) © Mehmet Cuneyt Goksu 2002

Monitoring DataPropagator on MVS

DataPropagator is the cornerstone of IBM’s data replication solutions
for relational databases. It is used to propagate changes in source data
totarget tablesonadifferent DB2 subsystem. Tomonitor that propagation
process one ideally would like to track the number of changes being
propagated and how long thelag isbeforethey reach their target tabl es.
Andwhenever thereisafailureinthepropagation, it should bereported
so that some corrective action can be taken.

We are running data propagation from DB2 on one MV S system to
another DB2 on a different MV S system, and we wanted a monitor
which ideally would also run on MVS. However, IBM doesn’t offer
such an MV S monitor for DataPropagator. So here’'s asimple one that
| wrote,

OVERVIEW

Themonitor runsasastarted task or batch job onan MV S system with
a DB2 subsystem that has either the source tables for propagation, or
the DataPropagator control tables. A report isproduced showing afew
control values for the particular propagation ‘ subscription set’; every
few minutes the number of changes and the amount of lag in the
Capture and Apply processes are added to the end of the report. Here
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isasample of part of areport, to show how it looks:

Capture ---- Apply ---- -- Last Synchpoint --
Time Lag Cycles Changes Lag Lag Time Date
10.55.45 7 81 15@53 4 7 10.55.24 25.04.2002
11.00.46 3 75 27684 13 16 11.00.16 25.04.2002
11.05.47 16 76 28370 15 16 11.085.17 25.04.2002
11.10.47 7 75 28853 17 21 11.10.13 25.04.2002
11.15.48 6 76 23737 2 6 11.15.29 25.04.2002

The full report starts with an explanation of each report column’'s
meaning and the expected valueswhen propagation isOK. The system
timedifferencesbetween DB2 subsystemsare taken into account when
calculating these lag values.

If the propagationisworking correctly, the monitor just buildsitsreport
throughout the day and nobody needs to check anything.

However, if the propagation lag is more than a specified time, the
monitor does some basic analysis of the excessive lag details to
determinethe cause (if possible). It can write warning messagesto the
MV S operator console and selected TSO userids, to aert the people
responsibleto the problem. An MV S operator (or an MV S automation
product) can then react to any warning messsage.

TECHNICAL SUMMARY

The monitor runs a batch TSO step executing the REXX program
DPROPMON. That invokes the PL/lI program DPRMON to gather
information from the DataPropagator DB2 tables on both the source
and control DB2 subsystems, then it invokes the Assembler program
WAITA to wait for a specified time before querying the tables again.
The querying and waiting repeats continuoudly until the started task is
stopped by a cancel command, or it can end automatically if it reaches
a user-specified ‘end time'.

The DPRMON programwritesthedatafrom DB2 into atemporary file
that the DPROPMON program can read, check, and write at the end of
its report. In case of any SQL error, the full SQLCA information is

formatted by DSNTIAR to providethe messagetext, and that iswritten
into the report.
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All bad messages in Syslog from the monitor start with either the
characters “+DpropMon: Abending” or “+DpropMon: Warning”, so
they can be easily recognized by an MV S automation tool.

Themonitor workswith DataPropagator Versions6 and 7, andit should
work with Version 5 too. It runswith DB2 Versons6 and 7. (To run it
with DB2 Version 5 the SQL statement with ‘CASE’ in DPRMON
program must be split into two and the ‘UPPER’ function removed
from three SQL statements.)

USAGE NOTES

Themonitorisstarted onaDB2 subsystem with sourceor control tables
for propagation. It then uses a DDF connection to the other DB2
subsystem to read the rest of the DataPropagator tables (asis used by
DataPropagator itself).

A separate monitor is started for each subscription set that you want to
check. Thisallowsyouto specify thebest parametersfor each particul ar
set, and the monitors run independently of each other.

Some part of the DataPropagator process must bein DB2 onan MVS
system. If part of the processison another platformthe monitor’ sreport
should still show correct information, assuming the monitor is able to
connect from MV Sto the other server.

Thismonitoring will detect ALL typesof propagation problems, and it
does not depend on recognizing particular messages. That isimportant
because it’s possible for propagation to stop with no error message:

o Example 1l —inthe case of some (rare) communication problems,
Apply goesinto await state and must be cancelled and forced from
MVS.

 Example2-DB2getstotheend of thelast activelogandisunable
to archive; no more updates are allowed, stopping propagation.

 Example 3 — Capture COLD started and Apply was started too
soon, sotheApplydoesaninitial refreshthennofurther propagation.
And if either Capture or Apply is stopped or abends, the monitor
will detect that too.
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For maximum propagation performancel BM recommendsthat Capture
should runwith no‘ pruning’ of CD and UOW tables(or you should use
your own external pruning), because Capture stops reading the DB2
logs while it is pruning, thereby delaying propagation. This monitor
was developed on a system with no pruning, and assumes that log
reading should be continuous. Note that the next version of
DataPropagator (Version 8) will dothispruninginparalle inaseparate
subtask.

Note that this monitor can only warn that a problem exists. The first
place to check for problemsisthe messagesin the started tasksfor the
Capture, Apply, and DB2 masters. Warning: the DataPropagator error
messages usually include an undocumented error code, so the exact
reason isnot alwaysclear. In the case of communication problemsitis
sometimes very difficult to determine what is wrong. Otherwise, to
check a propagation problem in more depth it is often useful to use a
normal DB2 monitor to check what dynamic SQL statementsareactive
for Apply or Capturetasks. With alittle experience, you should then be
able to recognize what it is doing.

MONITOR START PARAMETERS
The monitor start parameters are:

e SSID —ssid of thelocal DB2 subsystem for the monitor to use, or
it can be agroup id for a DB2 data sharing group.

e  QUAL —name of the Apply qualifier to be monitored; if it is not
gpecified, try the DB2 ssid name (the DJRA default).

e  SUBSET —nameof the subscription set to be monitored; if itisnot
specified, try the DB2 ssid name (the DJRA default).

 APPLY —nameof the Apply task if itisrunning onthesame MV S
or in the same JES3 multisystem complex.

CAPT —nameof theCapturetaskif itisrunning onthesameMV S,
or in the same JES3 multisystem complex.

«  MAXLAG-maximum Synchpoint Lagtime(inseconds) toallow;
if it isexceeded, generate awarning message. (Notethat Apply can
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have an error, wait for a few minutes, then successfully retry the
cycle; andif theMAXLAGtimeislonger than Apply' SERRWAIT
time, no warning may be generated. Thiscould bewhat you want.)

WAIT —wait time between monitor snapshots of the control tables
in minutes (1-99) or as minutes/seconds (‘mmss’). This should be
set longer than twice the Capture commit time, longer than two
average Apply cycles, and at least aslong asthe MAXLAG timeto
enable the best problem analysis by the monitor; but if WAIT is
shorter, moregeneral warning messageswill begenerated whenever
lag exceedsMAXLAG.

M SGS — where the monitor should send any warning messages.
— ‘CONSOLE’ —only to MV S system console (and syslogQ)
— ‘TSSO —only to specified TSO userids

— ‘BOTH’ —to both console and TSO (this is the default)

—  ‘NONE’' —no warnings sent (but still written in report).

NOTIFY —list of TSO users to receive warning messages, when
MSGSissetto‘TSO' or ‘BOTH’.

END —time (* hh:mm’) for monitor to automatically stop today, or
tomorrow if it is aready later than that time.

The monitor was developed using MAXLAG times from 20 to 3,600
seconds, and WAI T timesfrom 5 secondsto 20 minutes. It functionsOK
with any combination of thoseranges, and presumably isOK with even
longer time parameter val ues.

INSTALLATION
The following steps are required for installation:

22

Addindex to ASN.IBMSNAP_APPLYTRAIL
Create DCLGENS for the ASN tables
Compile/link DPRMON
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e« Bind DPRMON

o  Assemble/link WAITA

e« Copy DPROPMON into library

e Create Monitor started task procedure.

ADD INDEX TO ASN.IBMSNAP_APPLYTRAIL TO IMPROVE
MONITOR PERFORMANCE

CREATE INDEX ASN.IBMSNAP_APPLYTRAIX
ON ASN.IBMSNAP_APPLYTRAIL
( LASTRUN ASC )
USING STOGROUP sto-group
PRIQTY pppp
SECQTY SSSS
BUFFERPOOL BPx

CREATE DCLGENsFOR THE ASN TABLES

Use IBM’s DB2I dialog to create DCLGENSs in PL/I format with
options:

COLUMN LABEL .... ===> NO
STRUCTURE NAME .. ===>
FIELD NAME PREFIX ===>
DELIMIT DBCS .... ===> YES
COLUMN SUFFIX ... ===> NO
INDICATOR VARS .. ===> NO
Name Table

DCLREGR ASN.IBMSNAP_REGISTER
DCLSUBS ASN.IBMSNAP_SUBS_SET
DCLCCPP ASN.IBMSNAP_CCPPARMS
DCLPRUN ASN.IBMSNAP_PRUNCNTL

Put these members in the same source library as the DPRMON
program.

COMPILE/LINK PL/I| PROGRAM DPRMON

This has been tested using PLI Version 2.3 and VisualAge PL/I. Use
standard DSNHPL | procedure for Version 2 of PL/I. For VisualAge
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PL/I youmay needto createyour ownJCL basedonDSNHPLI, butwith
changes to the compile steps plus an added pre-link step, as in the
procedure IBMZCPL.

/* DATAPROPAGATOR BATCH MONITOR */
DPRMON: PROC(PARMS) OPTIONS(MAIN) ORDER;

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

* <<<<<<<<<<<<<< MONITOR FOR DB2 VERSION 6 (OR LATER) >>>>>>>>>>>>

THIS PROGRAM IS INVOKED IN BATCH BY REXX EXEC: DPROPMON, TO QUERY
VARIOUS DB2 TABLES AND RETRIEVE INFORMATION ABOUT THE STATUS OF

A DATAPROPAGATOR APPLY SUBSCRIPTION SET, SPECIFIED IN THE INPUT
PARAMETER. DPROPMON EXEC INVOKES THIS PROGRAM EVERY 5 MINUTES
(DEFAULT) AND WRITES A REPORT.

TABLE ASN.IBMSNAP.SUBS_SET (ON THE DPROP CONTROL DB2 SUB-SYSTEM)
IS CHECKED TO MEASURE THE PROPAGATION APPLY LAG

TABLE ASN.IBMSNAP.APPLYTRAIL (ON DPROP CONTROL DB2 SUB-SYSTEM)
IS QUERIED TO COUNT PROPAGATION APPLY CYCLES & CHANGES

TABLE ASN.IBMSNAP.REGISTER (ON THE SOURCE DB2 SUB-SYSTEM) IS READ
TO MEASURE THE PROPAGATION CAPTURE LAG

TABLE ASN.IBMSNAP.CCPPARMS (ON THE SOURCE DB2 SUB-SYSTEM) IS READ
TO GET THE COMMIT INTERVAL FOR CAPTURE

TABLE ASN.IBMSNAP.PRUNCNTL (ON THE SOURCE DB2 SUB-SYSTEM) IS READ
TO GET LOCATION OF THE DPROP CONTROL SERVER

INPUT PARAMETERS: PREVIOUS-MONITOR-CYCLE-TIMESTAMP
MONITOR CYCLE TIME ('MMSS")
SUBSCRIPTION SET NAME
EXTERNAL PROGRAM: DSNTIAR (GENERATES FORMATTED ERROR MESSAGES)

IT WRITES THE COLLECTED DATA TO THE DPRWORK FILE, SO THAT THE
DPROPMON EXEC CAN READ THE VALUES AND WRITE THEM INTO ITS REPORT.

Ok % ok b ok ok ok % ok b ok ok kK b ok ok ok kK ok ok ok ok Kk K ok ok ok F *
ok ok ok b b b ok ok ok b b ok ok ok ok ok ok ok K ok ok ok ok kK ok ok ok ok Kk ok F

WRITTEN BY RON BROWN VERSION 1.13 AUGUST 2092
*********************************************************************/
DCL (ADDR,DATETIME,NULL,SUBSTR) BUILTIN;
DCL PARMS CHAR(69)  VARYING, /* INPUT PARAMETERS */
PREV_MON CHAR(26)  INIT('22222'),
WAIT_MIN PIC'99",
WAIT_SEC PIC'99",
QUALSET CHAR(37)  VARYING,
QUAL CHAR(18)  INIT('???2? '),
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SUBS_SET

DCL CAPT_LOCATION
TARG_LOCATION
CNTL_LOCATION

CHAR(18) INIT("?2227

CHAR(16) INIT(' 222272727
CHAR(16) INIT('?222272727
CHAR(16) INIT(C'?222272727

l);

|)’
|)’
l)’

CURRENT_SERVER  CHAR(18) INITC" "),

LOCATION CHAR(16) INIT('LOCAL_DBZ2 "),
CNTL_LOC CHAR(1) INITC'L"),
CAPT_LOC CHAR(1) INITC'L"),

TYPE CHAR(7) VARYING INIT('"),
W_MIN FIXED BIN(31),

W_SEC FIXED BIN(31),

I FIXED BIN(31),

SET_NAME CHAR(8) INIT('?2?2?22"),
SYNCH_DATE CHAR(1@) INIT('??.2?2.272272"),
SYNCH_TIME CHAR(8) INIT('?2?2.22.22"),
CURRENT_TIME CHAR(8) INIT("?2?2.2?2.22"),

LOCAL_TIMESTAMP CHAR(26) INIT(" "),
CUR_MIN5_STAMP  CHAR(26) INIT(' '),
LAST_TIMESTAMP ~ CHAR(26) INIT('?2?2?2222272727272727272722222222222"),

LTS_IND FIXED BIN(15,8) INIT(@), /* NULL INDICATOR */
CYCLES FIXED BIN(31,8) INIT(®),
CHANGES FIXED BIN(31,8) INIT(®),
CHANGES_IND FIXED BIN(15,8) INIT(@), /* NULL INDICATOR */

TIME_DIFFERENCE FIXED BIN(31,2),
CAPTURE_LAG_SECS FIXED BIN(31,8@),
SYNCH_LAG_SECS FIXED BIN(31,0),
APPLY_LAG_SECS FIXED BIN(31,0),

CYCLES_PIC PIC'Z777779" INIT(' '),
CHANGES_PIC PIC'Z777779" INIT(' '),
CAPTURE_LAG_PIC PIC'ZZ77779"' INIT(' 99999"),

COMMIT_INT_PIC PIC'Z7779" INIT(C" 9999"),
PRUNE_INT_PIC PIC'ZZZ7779' INIT(' 999999'"),
ACTIVATE_PIC PIC'Z9' INITC" 9"),
SYNCH_LAG_PIC PIC'ZZ77779" INIT(' 99999'),
APPLY_LAG_PIC PIC'ZZ77779"' INIT(' 99999'),

SLEEP_MIN_PIC PIC'ZZ79' INITC" 999"),
MAX_S_MIN_PIC PIC'Z2Z79' INIT(C" 999'"),
SQLCODE_C_PIC PIC'S99999' INIT('-99999"),
SQLCODE_A_PIC PIC'S99999' INIT('-99999");
R R R AR s A A A a2 F TR ey
* DECLARATIONS SUPPLIED FROM DB2 *
Kokkhkkhhhhkkhhhhkhkhhhkkhhhh kA hhhhkkkhhkkhkhkkkkhhkkkkhkkkkhkkkrkkkkk* /
EXEC SQL INCLUDE SQLCA; /* DEFINE THE SQLCA */
EXEC SQL INCLUDE DCLREGR; /* DCLGEN FOR IBMSNAP_REGISTER  */
EXEC SQL INCLUDE DCLSUBS; /* DCLGEN FOR IBMSNAP_SUBS_SET */
EXEC SQL INCLUDE DCLCCPP; /* DCLGEN FOR IBMSNAP_CCPPARMS */
EXEC SQL INCLUDE DCLPRUN; /* DCLGEN FOR IBMSNAP_PRUNCNTL */

/* NOTE: WE DO NOT NEED A DCLGEN FOR IBMSNAP.APPLYTRAIL */

/******************************************-k**************************

* DECLARATIONS FOR ASSEMBLER PROGRAM DSNTIAR AND ALL OTHER QUTPUT =
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*-k*******************************************************************/

DCL DSNTIAR ENTRY OPTIONS(ASM,INTER,RETCODE),
DATA_LEN FIXED BIN(31) INIT(132), /* OUTPUT LRECL */
DATA_DIM FIXED BIN(31) INIT(1@),

ERROR_C_HEADING CHAR(DATA_LEN) INIT(" '),
1 ERROR_C_MESSAGE AUTOMATIC,
3 ERROR_C_LEN FIXED BIN(15) UNAL INITC(DATA_LEN*DATA_DIM)),
3 ERROR_C_TEXT(DATA_DIM) CHAR(DATA_LEN) INIT("'),
ERROR_A_HEADING CHAR(DATA_LEN) INIT(" '),
1 ERROR_A_MESSAGE AUTOMATIC,
3 ERROR_A_LEN FIXED BIN(15) UNAL INIT((DATA_LEN*DATA_DIM)),
3 ERROR_A_TEXT(DATA_DIM) CHARCDATA_LEN) INIT(''),

OUTLIST CHAR(DATA_LEN) INIT(' "),

NULL_LINE CHAR(DATA_LEN) INIT('"),

DPRWORK FILE RECORD OQUTPUT; /* REPORT OUTPUT FILE */
1/ *hkkkkhhhhkkhhhhhkhhhkkhhhhkkhhhkkkhhhkkhkhkkkkhhkrkhhhhkrkrhhkrrkhkrr*
* THIS IS WHERE THE ACTION BEGINS! *

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

CALL INPUT_PARMS;

/K o e e */
/* ASSUME THAT WE ARE ON THE DPROP CONTROL SSID, */
/* QUERY SUBS_SET & APPLYTRAIL TABLES TO GET DATA *x/
/K e e e e e e eeaooo */
CALL QUERY_APPL;

/K e e e eeeo o */
/* IF WE ARE ON THE CONTROL SSID, WE MUST CONNECT TO THE */
/* SOURCE SSID TO GET THE CAPTURE DATA. */
/* (USING CAPT_LOCATION FOUND IN SUBS_SET TABLE) *x/
/K e e e e e e eeao */

IF SQLCODE = @ & CAPT_LOCATION —= CNTL_LOCATION THEN
CALL CONNECT_REMOTE ('CAPTURE',CAPT_LOCATION);

/* ________________________________________________________ */
/* WE ARE EITHER: */
/* A) STARTING ON THE CONTROL SSID AND HAVE NOW */
/* CONNECTED SUCCESSFULLY TO THE SOURCE SSID. */
/* B) NOT ON THE CONTROL SSID - SO WE'LL ASSUME WE  */
/* ARE ON THE SOURCE SSID. */
/* QUERY TABLES TO GET CAPTURE LAG, COMMIT INTERVAL &  */
/* LOCATION OF DPROP SERVERS */
/K o e e e e e e e e e e e e eeaeo o */
IF SQLCODE = @ | SQLCODE = 1@@ | SQLCODE = -2@4 THEN

CALL QUERY_CAPT; /* -204 = UNDEFINED NAME */
/* ________________________________________________________ */

/* IF WE STARTED ON THE SOURCE SSID AND THE CONTROL SSID */
/* IS REMOTE, CONNECT TO THAT CONTROL SSID AND GET THE */

/* APPLY LAG & CYCLE DATA. *x/
/* (USING CNTL_LOCATION FOUND IN PRUNCNTL TABLE) */
/K o e e e e e e e e e e e eeeee - */

IF SQLCODE_A_PIC —= '+@@0@0' & SQLCODE_C_PIC = '+00000'
& CAPT_LOCATION —= CNTL_LOCATION THEN DO;
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CALL CONNECT_REMOTE ('CONTROL',CNTL_LOCATION);
IF SQLCODE = @ THEN

CALL QUERY_APPL; /* TRY THIS AGAIN */
END;
/* '"EXEC SQL RELEASE ALL'" & "EXEC SQL COMMIT' ARE NOT NECESSARY */
/K e o e e eeeee oo */
/* ADJUST LAG TIMES (IF NECESSARY) */
K o o o e e emeo—oo - */
IF SQLCODE_A_PIC = '+@@00@' THEN /* WE HAVE LAG TIMES */
CALL ADJUST_LAG_TIMES;
2 */
/* WRITE MESSAGE(S) INTO FILE WITH DDNAME=DPRWORK */
/K o o o e o o e o e o e e e mmmeie—o— - */
OPEN FILE(DPRWORK);
CALL WRITE_DPRWORK;
CLOSE FILE(DPRWORK);
A */
/*  EXIT */
Y */
RETURN;

1/* */
/* GET INPUT PARAMETERS */
/K o o o e e o e e o e e e e e e e e e e e me e */
INPUT_PARMS: PROC;

PREV_MON = SUBSTR(PARMS,1,26); /* LAST MONITOR CYCLE TIMESTAMP */
WAIT_MIN = SUBSTR(PARMS,28,2); /* MONITOR CYCLE TIME 'MM..' */
WAIT_SEC = SUBSTR(PARMS,30,2); /* MONITOR CYCLE TIME '..SS' */
QUALSET = SUBSTR(PARMS,33); /* REST OF INPUT PARMS */
I = INDEXCQUALSET,"' ');
QUAL = SUBSTR(QUALSET,1,I-1); /* NAME OF APPLY QUALIFIER */
SUBS_SET = SUBSTR(QUALSET,I+1); /* NAME OF SUBSCRIPTION SET */
W_MIN = WAIT_MIN; /* CONVERT PIC -> FIXED BIN */
W_SEC = WAIT_SEC;
END INPUT_PARMS;
/* x/
/* QUERY SUBS_SET & APPLYTRAIL TABLES TO GET APPLY DATA */
/K o o o o o o o e o o o e o o e e e e e e mmemee—o . */
QUERY_APPL: PROC;
/* GET APPLY LAG & VARIOUS PROPAGATION CONTROL INFO */
EXEC SQL
SELECT
ACTIVATE
, DATE (SYNCHTIME)
, TIME (SYNCHTIME)
, TIME (CURRENT_TIMESTAMP)
, ( DAY (CURRENT_TIMESTAMP - SYNCHTIME) * 86400
+ HOUR (CURRENT_TIMESTAMP - SYNCHTIME) * 3600
+ MINUTE (CURRENT_TIMESTAMP - SYNCHTIME) * 60
+ SECOND (CURRENT_TIMESTAMP - SYNCHTIME))
, ( DAY (LASTRUN - SYNCHTIME) * 86400
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+ HOUR  (LASTRUN - SYNCHTIME) * 3600
+ MINUTE (LASTRUN - SYNCHTIME) * 6@
+ SECOND (LASTRUN - SYNCHTIME))
, SLEEP_MINUTES
, MAX_SYNCH_MINUTES
, SET_NAME
, SOURCE_SERVER
, TARGET_SERVER
, CURRENT SERVER
INTO :ACTIVATE, :SYNCH_DATE, :SYNCH_TIME, :CURRENT_TIME,
:SYNCH_LAG_SECS, :APPLY_LAG_SECS, :SLEEP_MINUTES,
:MAX_SYNCH_MINUTES, :SET_NAME,
:DCLIBMSNAP_SUBS_SET.SOURCE_SERVER,
:DCLIBMSNAP_SUBS_SET.TARGET_SERVER,
: CURRENT_SERVER
FROM ASN.IBMSNAP_SUBS_SET
WHERE SYNCHTIME < LASTRUN
AND REFRESH_TIMING IN ('R', 'B')
AND UPPER(APPLY_QUAL) = :QUAL
AND UPPER(SET_NAME) = :SUBS_SET
WITH UR ;
IF SQLCODE —-= @ THEN DO;
ERROR_A_HEADING = ' CONTROL AT '|[| LOCATION |
" SELECT ... FROM ASN.IBMSNAP_SUBS_SET';
IF SQLCODE = 1@@ THEN
LAST_TIMESTAMP = PREV_MON;
END;
ELSE DO;
ACTIVATE_PIC = ACTIVATE;
SLEEP_MIN_PIC = SLEEP_MINUTES;
MAX_S_MIN_PIC = MAX_SYNCH_MINUTES;
CNTL_LOCATION = SUBSTR(CURRENT_SERVER,1,16);
CAPT_LOCATION = SUBSTR(DCLIBMSNAP_SUBS_SET.SOURCE_SERVER,1,16);
TARG_LOCATION = SUBSTR(DCLIBMSNAP_SUBS_SET.TARGET_SERVER,1,16);

/* GET NUMBER OF SUCCESSFUL APPLY CYCLES & CHANGES */
/* + THE LAST LASTRUN VALUE - TO BE NEXT :PREV_MON */

EXEC SQL
SELECT
CURRENT_TIMESTAMP - 5 SECONDS,
COUNT(*),
SUM(SET_INSERTED+SET_DELETED+SET_UPDATED+SET_REWORKED),
MAX(LASTRUN)
INTO :CUR_MIN5_STAMP, :CYCLES, :CHANGES:CHANGES_IND,
:LAST_TIMESTAMP:LTS_IND
FROM ASN.IBMSNAP_APPLYTRAIL
WHERE
(CASE WHEN :PREV_MON = '?72727222727222722222227222222272"

THEN CURRENT_TIMESTAMP - :W_MIN MINUTES - :W_SEC SECOND

© 2002. Xephon UK telephone 01635 33848, fax 01635 38345. USA telephone (303) 410 9344, fax (303) 438 0290.



ELSE :PREV_MON

END) < LASTRUN AND
STATUS >= 0 AND
UPPER(APPLY_QUAL) = :QUAL AND
UPPER(SET_NAME) = :SUBS_SET

WITH UR;
IF SQLCODE = @ | SQLCODE = 188 | SQLCODE = -181 THEN DO;
IF CHANGES_IND < @ THEN /* -181 = INVALID DATETIME */
CHANGES = 8;
IF LTS_IND < @ THEN DO;  /* SET VALID LAST LASTRUN VALUE */
IF PREV_MON = '?2???22222222222222222222222" THEN
LAST_TIMESTAMP = CUR_MIN5_STAMP; /* TABLE EMPTY? */
ELSE
LAST_TIMESTAMP = PREV_MON;
END;
IF SQLCODE = 1@@ THEN /* @ ROWS IS NOT AN ERROR */
SQLCODE = @;
END;
IF SQLCODE —= @ THEN
ERROR_A_HEADING = ' CONTROL AT '|| LOCATION |
' SELECT ... FROM ASN.IBMSNAP_APPLYTRAIL';
END;
IF SQLCODE —= @ THEN
CALL DSNTIAR (SQLCA, ERROR_A_MESSAGE, DATA_LEN);
ELSE DO;
CYCLES_PIC = CYCLES; /* CONVERT FIXED BIN -> CHAR */
CHANGES_PIC = CHANGES;
END;
SQLCODE_A_PIC = SQLCODE;
END QUERY_APPL;
/* */
/* QUERY CAPTURE TABLES TO GET CAPTURE LAG, COMMIT INTERVAL, */
/* PRUNE INTERVAL AND LOCATION OF CNTL SERVER */
/* ________________________________________________________________ */
QUERY_CAPT: PROC;
/* __________________________________ */
/* GET THE CAPTURE LAG */
/* __________________________________ */
EXEC SQL

SELECT HOUR (CURRENT_TIMESTAMP - SYNCHTIME) * 3600
+ MINUTE (CURRENT_TIMESTAMP - SYNCHTIME) * 60
+ SECOND (CURRENT_TIMESTAMP - SYNCHTIME)
INTO :CAPTURE_LAG_SECS
FROM ASN.IBMSNAP_REGISTER
WHERE GLOBAL_RECORD = "Y'

WITH UR ;
IF SQLCODE —= @ THEN
ERROR_C_HEADING = ' CAPTURE AT '|| LOCATION |
' SELECT ... FROM ASN.IBMSNAP_REGISTER';
ELSE DO;
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/-k
/-k

EXEC SQL
SELECT COMMIT_INTERVAL, PRUNE_INTERVAL
INTO :COMMIT_INTERVAL, :PRUNE_INTERVAL
FROM ASN.IBMSNAP_CCPPARMS

WITH UR ;
IF SQLCODE —= @ THEN

ERROR_C_HMEADING = ' CAPTURE AT '[| LOCATION ||

" SELECT ... FROM ASN.IBMSNAP_CCPPARMS';

ELSE DO;

/* __________________________________ */

/* GET LOCATION OF CONTROL SERVER  */

/* __________________________________ */

EXEC SQL

SELECT DISTINCT(SET_NAME), CURRENT SERVER,
CNTL_SERVER, TARGET_SERVER
INTO :SET_NAME, :CURRENT_SERVER, :CNTL_SERVER,
:DCLIBMSNAP_PRUNCNTL.TARGET_SERVER
FROM ASN.IBMSNAP_PRUNCNTL
WHERE UPPER(SET_NAME) = :SUBS_SET AND
UPPER(APPLY_QUAL) = :QUAL

WITH UR ;
IF SQLCODE —-= @ THEN
ERROR_C_HEADING = ' CAPTURE AT '|| LOCATION ||
" SELECT ... FROM ASN.IBMSNAP_PRUNCNTL';
END;

END;
IF SQLCODE —= @ THEN
CALL DSNTIAR (SQLCA, ERROR_C_MESSAGE, DATA_LEN);
ELSE DO;
COMMIT_INT_PIC = COMMIT_INTERVAL;
PRUNE_INT_PIC = PRUNE_INTERVAL;
CAPTURE_LAG_PIC = CAPTURE_LAG_SECS;
IF CAPT_LOCATION = "?72727272727? ' THEN
CAPT_LOCATION = SUBSTR(CURRENT_SERVER,1,16);
CNTL_LOCATION = SUBSTR(CNTL_SERVER,1,16);
TARG_LOCATION = SUBSTR(DCLIBMSNAP_PRUNCNTL.TARGET_SERVER,1,16);
END;
SQLCODE_C_PIC = SQLCODE;
END QUERY_CAPT;

*/
CONNECT TO A REMOTE DB2 SSID */
................................................................. */
CONNECT_REMOTE: PROC (TYPE,LOCATION);
DCL TYPE CHAR(7) VARYING,
LOCATION CHAR(16);
EXEC SQL
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IF TYPE = "CAPTURE' THEN DO;
CAPT_LOC = 'R';
SQLCODE_C_PIC = SQLCODE;
IF SQLCODE —-= @ THEN DO

ERROR_C_HEADING = ' CAPTURE: CONNECT TO ']

CALL DSNTIAR (SQLCA, ERROR_C_MESSAGE, DATA_LEN);

END;
END;

IF TYPE = 'CONTROL' THEN DO;
CNTL_LOC = 'R';
SQLCODE_A_PIC = SQLCODE;
IF SQLCODE —= @ THEN DO

LOCATION;

ERROR_A_HEADING = ' CONTROL: CONNECT TO '|| LOCATION;
CALL DSNTIAR (SQLCA, ERROR_A_MESSAGE, DATA_LEN);
END;
END;
/* __________________________________________________________ */
/* GET TIME DIFFERENCE BETWEEN LOCAL AND REMOTE DB2 SYSTEMS */
/* __________________________________________________________ */
IF SQLCODE = @ THEN DO;
LOCAL_TIMESTAMP = SUBSTR(DATETIME,1,4)||'-" /% YYYY
| ISUBSTR(DATETIME,5,2) || '-" /* MM
| ISUBSTR(DATETIME,7,2) [ "-" /* DD
| ISUBSTR(DATETIME,9,2) [ "." /* HH
| |ISUBSTR(DATETIME,11,2)]"." /* MM
| |ISUBSTR(DATETIME,13,2)[]"." /* SS
| |SUBSTR(DATETIME,15,3)|'5008"; /* o

EXEC SQL
SELECT

SECOND ( CURRENT_TIMESTAMP - :LOCAL_TIMESTAMP )

INTO :TIME_DIFFERENCE
FROM SYSIBM.SYSDUMMY1
WITH UR ;
END;
END CONNECT_REMOTE;

/*

/* CORRECT LAG TIMES TO ALLOW FOR TIME DIFFERENCES BETWEEN DB2S

ADJUST_LAG_TIMES: PROC;
SELECT;

WHEN (CAPT_LOC = 'R') DO;
SYNCH_LAG_PIC = SYNCH_LAG_SECS +
APPLY_LAG_PIC = APPLY_LAG_SECS +
END;

WHEN (CNTL_LOC = 'R') DO;
SYNCH_LAG_PIC = SYNCH_LAG_SECS
APPLY_LAG_PIC = APPLY_LAG_SECS
END;

OTHERWISE DO; /* CNTL & CAPT BOTH
SYNCH_LAG_PIC = SYNCH_LAG_SECS;
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APPLY_LAG_PIC = APPLY_LAG_SECS;

END;
END;
END ADJUST_LAG_TIMES;
/* */
/* WRITE LINES INTO FILE DDNAME=DPRWORK */

/* - THE FIRST 2 LINES HAVE SQLCODES & ALL RETRIEVED DATA VALUES. */
/* - IN CASE OF BAD SQL CODES, THE DB2 ERROR MESSAGES GENERATED */

/* BY DSNTIAR ARE WRITTEN INTO THE FILE TOO. */
2 */
WRITE_DPRWORK: PROC;

2 */

/* WRITE TWO LINES INTO FILE */

2 */

OUTLIST = SQLCODE_C_PIC " CAPT_LOC [ '

SQLCODE_A_PIC

CAPT_LOCATION
TARG_LOCATION
TIME_DIFFERENCE;

WRITE FILE(DPRWORK) FROM(OUTLIST);

OUTLIST = CURRENT_TIME || CAPTURE_LAG_PIC [[" "II
SET_NAME 1" "I| SYNCH_DATE [[" "II SYNCH_TIME ||
SYNCH_LAG_PIC || APPLY_LAG_PIC || ACTIVATE_PIC ||
COMMIT_INT_PIC || SLEEP_MIN_PIC [I" 'II

CNTL_LOCATION
LAST_TIMESTAMP

'l

CNTL_LOC [I" "1
'l

|

MAX_S_MIN_PIC |l' "I PRUNE_INT_PIC [|' 'I|
CYCLES_PIC [I' "Il CHANGES_PIC;

WRITE FILE(DPRWORK) FROM(OUTLIST);

/K o e e e e e e e e e e eeeiea ot */

/* IF BAD SQLCODE, WRITE DSNTIAR MESSAGES INTO FILE */

/K o e e e e e e e e e e eeeiea ot */

IF SQLCODE_A_PIC —= '+@@@@@' THEN DO;
WRITE FILE(DPRWORK) FROM(ERROR_A_HEADING); /* ERROR TITLE */
DO I =1 TO DATA_DIM;
IF ERROR_A_TEXT(I) == NULL_LINE THEN
WRITE FILE(DPRWORK) FROM(ERROR_A_TEXT(I)); /* DB2 MSGS */
END;
END;
IF SQLCODE_C_PIC —= '+@@@@@' & SQLCODE_C_PIC == '-99999' THEN DO;
WRITE FILE(DPRWORK) FROM(ERROR_C_HEADING);
DO I =1 TO DATA_DIM;
IF ERROR_C_TEXT(I) == NULL_LINE THEN
WRITE FILE(DPRWORK) FROM(ERROR_C_TEXT(I));
END;
END;
END WRITE_DPRWORK;
END DPRMON;

Editor’s note: this article will be concluded next month.

Ron Brown (Consultant) © Xephon 2002
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e Genera administration tools — Control Center (db2cc), Journa
(db2journal), Replication Center (db2rc), Task Center (db2tc).

e Information — Information Center (db2ic).

e  Monitoringtools—Event Anayzer (db2eva), Hed th Center (db2hc),
Indoubt Transaction Manager (db2indbt), Memory Visualizer
(db2memvis).

e  Set-up tools — Configuration Assistant (db2ca), Register Visua
Studio Add-Ins (db2vsregister), Satellite Synchronizer.

Obvioudy, some of thesearetoo long totypeinevery time, so | created
shortcutsfor thingslike db2journal. The ‘Register Visual Studio Add-
Ins' and ‘ Satellite Synchronize' are not ones that | have investigated.

Somekey pointsto note arethat the Stored Procedure Builder has been
replaced with the functionally-enhanced Development Center and the
Project Deployment Tool. Also, replication has been taken out of the
Control Center and given itsown GUI. The performance monitor has
also been taken out of the Control Center and there is a whole new
section on monitoring tools.

The Hedth Center GUI is a departure from the V7 performance
monitor, and seems, at first glance, to beavast improvement. It allows
you to set thresholds for various parameters and then send e-mail or
pager messagesto acontact list if any threshold isbreached. | have not
tried thisout yet, but will be doing so shortly, so watch this spacefor a
future article on the subject.

NEW FEATURES

Some of the new features that | think deserve special mention include
being able to: use multi-dimensional clustering; load data ‘on-line’;
reorganize a table on-line; specify a different log path name for the
secondary logs other than the primary log path name with a ‘2';
‘quiesce’ adatabase; reorgchk usingaschemaasafilter; renameatable;
write event monitor information to DB2 tables; configure dom and db
parameters on-line (with the get db cfg and get dom cfg commands
being enhanced with a‘ show detail’ parameter); alter abufferpool size
on-line; and insert into UNIONL ALL views. | will show how each of
these features works.
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Multi-dimensional clustering

Up to now you were ableto cluster your data on disk according to one
index only. Thisisfineif you areretrieving databased on that oneindex
(ie where year = 2002), but what happens if your next query wants to
retrieve data based on adifferent index (iewhereregion=*NL")?This
Iswhere multi-dimensional clustering comesin. It allowsyou to build
multiple indexes, which DB2 treats as clustered. So in our previous
example, wewould build aclustering index on theyear column and the
region column. The syntax for creating multi-dimensional indexesis
very easy, as shown below:

>db2 create table mdc@2 (year int, reg char(5), mach char(5), col
char(5), amtsold int) organize by (year, reg)

You can see the indexes that were produced by:

>db2 select substr(indname,1,18), substr(colnames,1,10), indextype from
syscat.indexes where tabname = 'MDC@2'

1 2 INDEXTYPE

SQLA20p8A419283666@ +REG+YEAR BLOK
SQLP20804192837110 +REG DIM
SQLP208094192837220 +YEAR DIM

You can seethat DB2 has created two indexes of type DIM, and one of
type BLOK.

You can still create indexes on the other columns in the normal way.

You don’t have to specify anything in the SQL that youruntotell it to
usethe MDC indexes— DB2 will usethem if the optimizer thinksthey
are appropriate. So how canyoutell if you are using them or not?Well,
if youlook at the EXPLAIN output for the query, you will seethatitis
using index SQL 020804192837220, which proves that the optimizer
has chosen an MDC index. | certainly wouldn’'t make every index an
MDC index; their introduction needs careful planning, but if
implemented correctly, they can certainly improve query performance.
More on MDC in afuture article.

L oad utility improvements

In V8, you can now |load atable without locking out the tablespace, or
even stopping read access to the table itself. Thereis anew keyword,

34 © 2002. Xephon UK telephone 01635 33848, fax 01635 38345. USA telephone (303) 410 9344, fax (303) 438 0290



ALLOW READ ACCESS, which allowsusersto till read the existing
datain atable whilst loading rows into the table. It isvery difficult to
show thisin action in an article, but give it a go and see for yourself.

Create table fredO1 with 10 rowsin it. Create aload file with 10,000
rowsinit. Fromone CL P session start loading fred01 fromtheloadfile,
then switch to another CLP session and do a select * from fred01,
which should return the 10 rows.

Reorganizing atableon-line

Aswith theload utility, thereis now anew keyword, ALLOW READ
ACCESS, onthe REORG command. We have had thisability to do on-
lineREORGsIintheOS/390worldfor many years, sotheon-linefeature
Is a welcome addition in the mid-range arena.

>db2 reorg table mdc@2 allow read access
DB20@@AAI The REORG command completed successfully.

Again, it isdifficult to show it in action in an article.

Createtablefred03with 100,000 rowsinit. Fromone CL Psessionissue
the REORG command with “alow read access’, then switch to another
CLP session and do a select * from fred03 where .., which should
return some rows.

Mirrored log path

It isnow possibleto mirror the primary logsto apath whichis not just
the primary log path name with a ‘2’ appended to it! This is shown
below (you need to create the new log path directory beforeissuing the
db cfg update command, otherwise you will get an SQL5099N error):

>db2 get db cfg for sample | find "LOG"
Path to Tog files = C:\DB2\NODE@@Z@0A\SQLAAOA2\SQLOGDIR\
Mirror Tog path (MIRRORLOGPATH) =

>db2 update db cfg for sample using mirrorlogpath c:\samplog

DB20@@@I The UPDATE DATABASE CONFIGURATION command completed
successfully.

SQL1363W One or more of the parameters submitted for immediate
modification were not changed dynamically. For these configuration
parameters, all applications must disconnect from this database before
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the changes become effective.

>db2 get db cfg for sample | find "LOG"

Path to log files C:\DB2\NODE@@@@\SQLABAB2\SQLOGDIR\
Mirror Tog path MIRRORLOGPATH) c:\sampTog\NODE@@AO\

Soif | now disconnect from the database and reconnect, and do a>cd
\samplog\NODEOQQQOQ, | see:

C:\sampTog\NODE@@@@>dir
Directory of C:\samplog\NODE@@@®

24,576 S00BRO0D.LOG
24,576 S0000001.L0G
24,576 S0000002.L0G

512 SQLLPATH.TAG

Obvioudy, thismirrored path can beafilesystemonadifferent machine
at adifferent site, thus helping in disaster recovery planning.

Quiescing a database

In previous versions of DB2 you could issue a force application all
command, which would indeed force off all currently-connected
applications to the instance, but there was nothing to stop these
applications reconnecting afew secondslater! What was required was
a command similar to the start in maint mode command in DB2 on
0S390. What wehaveisaquiescedatabase command. Inthefollowing
commands, | am connected to database sample from a CLP session:

>db2 quiesce database immediate force connections

>db2 get snapshot for database on sample | find "status"
Database status = Quiesced

>db2 unquiesce database

>db2 get snapshot for database on sample | find "status"
Database status = Active

Asyou can seefromtheabovecommands, you can usetheget snapshot
command to seeif thedatabaseisactually quiesced or not. | didn’'t need
to set any snapshot switches to get the database status. You take the
database out of quiesce mode using the unguiesce command, as shown
above.
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Enhancement tothereor gchk command

What's new with the reorgchk command isthat you can now specify a
schema name, which is shown below. Be aware, that the default is still
UPDATE dtatistics, which is why | specified current statistics. The
command shown will perform areorgchk on all tablesin the db2admin
schema

>db2 reorgchk current statistics on schema db2admin

Being abletorenameatable

We now have the ability to rename atable, rather than creating a new
table‘like’ theexisting oneand then selectingintoit. | have shownthis
below, where first show that table sue doesn’t exist, then create table
fred03, select fromit and finally renameit to sue—and select from sue.

>db2 select * from sue
SQL@2@4N "DB2ADMIN.SUE" is an undefined name. SQLSTATE=42704

>db2 create table fred@3 (year int)
DB20@@AAI The SQL command completed successfully.

>db2 insert into fred@3 values(2002)
DB2@@@@I The SQL command completed successfully.

>db2 rename table fred@3 to sue
DB20@@AAI The SQL command completed successfully.

>db2 select * from sue

Just to prove that table fred03 no longer exists, do a

>db2 select * from fred@3
SQL@2@4N "DB2ADMIN.FRED@3" is an undefined name. SQLSTATE=42704

There are, however, restrictions as to which tables you can and cannot
rename. For example, if atablehasaview created onit, then you cannot
rename the table, as shown below (following on from the above
example):

>db2 create view harry as select * from sue
DB2@@@@I The SQL command completed successfully.
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>db2 rename table sue to mary

DB21@34E The command was processed as an SQL statement because it was
not a valid Command Line Processor command. During SQL processing it
returned:

SQL@750N The source table cannot be renamed because it is referenced in
a view, materialized query table, trigger, SQL function, SQL method,
check constraint, or referential constraint. SQLSTATE=42986

You can seethat the renamefailed, because| had aview harry ontable
sue. The other restrictions are detailed in the SQL reference manual.
You can also rename an index, although I found this less useful than
being able to rename a table!

Writing event monitor output toatable

In the past you could write event monitor output only to afileor apipe,
and then post-process the file etc. A new option is to write the event
monitor output to DB2 tables. The command reference manual says
you can use the db2evtbl command (db2evtbl -schemasmith -evm foo
database, tabl es, tabl espaces, bufferpools) togeneratethe DDL to set up
an event monitor to write to a table — however, | could not get this
command to work, so | created the monitor manualy, as.

>db2 create event monitor monl for statements write to table

This creates the following tables in the default tablespace (the SQL
reference manual tells you which tables are created for each monitor
setting. | don't createa SUBSECTION table because | am running this
on an EE system):

CONNHEADER_MON1, CONTROL_MON1, STMT_MONI1

Activate the monitor using:

>db2 set event monitor monl state =1

Check that the monitor is active:

>db2 SELECT evmonname ,EVENT_MON_STATE(evmonname) AS state , io_mode
FROM syscat.eventmonitors

Run some SQL (eg select count(*) from syscat.tables).

You then have to turn the event monitor off before it writes the
information to the tables:

>db2 set event monitor monl state = @
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Now you can look at the SQL that has been run using:
>db2 select substr(stmt_text,1,50) from stmt_monl

Note, that the stmt_text column is defined as a CLOB. The SQL
Reference manual details all the columnsin the ssmt_mon1 table. You
can create your own tablewith just the columnsyou want. You canalso
specify a tablespace for the monitor tables. | have just scratched the
surface as to what you can do with these tables, but have, hopefully,
shown how easy they areto use.

Configurableon-lineparameters

Therehaslong been adesireto be ableto update database manager and
database configuration parameters without the need to either stop/start
the instance or disconnect all users from the database.

We now have the option either to do the update ‘on-line’ and pick up
the change immediately, or to defer the implementation until the next
Instance stop/start or database reconnection. There is a new keyword
with the get dbm cfg and get db cfg commands, which showsyou what
the current value of any particular parameter is (current value), and
what it will be at the next invocation (delayed value). Thiskeyword is
show detail, and below isan example. Thereisalso anew keyword on
theupdatedb cfgcommand, whichiseither deferred or immediate (note
that immediate is the default!). This alows you to update some
parameters immediately.

Theexamplebe ow showsanupdatetoadb cfgvariable(BUFFPAGE),
which cannot be doneimmediately because it needsall applicationsto
disconnect from the database before it can take effect:

>db2 get db cfg for sample show detail | find "BUFFPAGE"
Buffer pool size (pages) (BUFFPAGE) = 250 250

Thefirst valueisthe current setting, and the second valueiswhat it will
be set to at the next invocation. Now, suppose we update BUFFPAGE
to 500:

>db2 update db cfg for sample using BUFFPAGE 500

DB20@@@I The UPDATE DATABASE CONFIGURATION command completed
successfully.

SQL1363W One or more of the parameters submitted for immediate
modification were not changed dynamically. For these configuration
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parameters, all applications must disconnect from this database before
the changes become effective.

Now if we issue the get db cfg command again we can see that the
delayed value is 500, so this is the value that will be used when dll
applications disconnect from the database:

>db2 get db cfg for sample show detail | find "BUFFPAGE"
Buffer pool size (pages) (BUFFPAGE) = 250 500

The SQL reference manual gives details of which variables can be
immediately updated and which ones cannot.

Changing bufferpool sizeson-line

| guessthe requirement to changethe bufferpool sizeson-linefollowed
onfrom the regquirement to change db/dbm cfg parameterson-line. You
can now change bufferpool sizeson-line. | did thisasfollows:

>db2 select substr(bpname,1,15), npages from syscat.bufferpools

1 NPAGES

IBMDEFAULTBP 250

>db2 alter bufferpool ibmdefaultbp size 100000
DB20@@BI The SQL command completed successfully.

>db2 select substr(bpname,1,15), npages from syscat.bufferpools

1 NPAGES

IBMDEFAULTBP 100000

If you are on a Windows system, you can use the task manager to see
that the amount of memory being used has indeed increased after the
alter command has been issued.

If you try to over-allocate the memory, you will get amessage like:
>db2 alter bufferpool ibmdefaultbp size 500000

SQL20189W The buffer pool operation (CREATE/ALTER) will not take effect
until the next database startup due to insufficient memory.
SQLSTATE=01657

You canasousethealter command toreduceabufferpool size. | would
try to reduce the value gradually, rather than in one go.
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Beingabletoinsert into UNION ALL views

We have long been able to select from UNION ALL views, but not
insert. This has now changed, as is shown below:

>db2 create table maryl (id int check (id between @ and 9))
>db2 create table mary2 (id int check (id between 1@ and 19))
>db2 create table mary3 (id int check (id between 2@ and 29))

>db2 create view mall as select * from maryl union all select * from
mary2 union all select * from mary3

>db2 insert into mall values(9)
DB20@@AAI The SQL command completed successfully.

>db2 select * from maryl

@ record(s) selected.

Asyou can see, arow has successfully been inserted into table mary1.
For thisto work, you must use the check option on the column at table
create time, otherwise you will get an error —shown below —whichis
not unexpected because DB2 doesn’t know where to put the inserted
row!

SQL2@154N The requested insert operation into view "DB2ADMIN.MALL" is
not allowed because no target table can be determined for a row. Reason
code = "2". SQLSTATE=23513

| think there is enough in this new version to make usredlizethat itis
not just a cosmetic upgrade, but that it offers substantially improved
functionality over V7. | have just picked out the new features that |
thought wereworth mentioning—seethe What'sNew manual for amore
exhaustive list of what V8 hasto offer, and give it ago!

C Leonard
Freelance Consultant (UK) © Xephon 2002
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Operational Data Store (ODS)

IBM Globa Services announced ODS in May 2000 (http://www-
4.ibm.com/Bl) for real-time access. Gartner Group (http://
www4.gartner.com) has included ODS as a component in its Zero
L atency Enterprise (ZLE) for near real-time integration of operational
andinformation systemsfor dataand businessprocesses. ZL E provides
| nstantaneousaccessto enterprisedatafor immediatebusinessdecisions.

ODS

ODS was developed to address the business requirement of making
quick assessments. ODSisanarchitectural construct contai ning subject-
oriented, integrated, volatile, current (or amost current), and detailed
operationa data. Two new terms need defining:

*  Frequency — ODS update rate.

» Veocity — elapsed time between legacy update and its storage in
ODS.

Frequency must be sufficient to handle velocity.

ODSBENEFITS
ODS ben€fits include:

* Improved accessibility to critical operationa data.

e Imparting better understanding of customers by making available
complete financial metrics and transactions permitting well-
informed decisions or providing real-time access to product and
service usage data. (Note: or isused instead of and to signify that
therewill be multiple ODSsjust asthere are multiple data marts.)

«  Supplying operational reports faster than legacy applications.
* Integrating new and existing applications.

e Shortening DW (data warehouse) population time, because it
contains integrated data.
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ODS.DW
Critical differences between an ODSand aDW areshownin Figure 1.

OoDS DW
High-quality data at detailed level Data can be imperfect as long as it is
with assured availability. sufficient for strategic analysis; does

not need high availability.

Contains real-time or near real-time  Contains historical data.
data.

Real-time or near real-time data Batch data loads.

loads.

Updated at data field level. Data is appended; never updated.
Detailed data only. Summarized and detailed data.
Uses 3NF for rapid data updates. Usually uses star or dimensional

model for better performance.

Similar to OLTP. Queries can produce large data
volumes.

Used for detailed decision-making Used for long-term decision-making

and operational reporting. and management reporting.

Tactical; used at the operational Strategic; used at the management

level. level.

Uses record level access. Uses result set access.

Figure 1. Critical differences between an ODSand a DW

Themost critical differenceisthat ODS does SQL INSERT, UPDATE,
DELETE whereas DW uses only APPEND. This dissimilarity means
organizationswill need both an ODS and aDW if they want real-time
detailed data access and strategic analysis. The other important
distinction is that an ODS needs high frequency and velocity.

© 2002. Reproduction prohibited. Pleaseinform Xephon of any infringement. 43



ODSWITHIN BI ARCHITECTURE

ODSand DW are popul ated from operational and external sourcesvia
integration and transformation programs. Two streamsare necessary to
satisfy their different information needs and to provide single source
population. ODScan push datato the DW using normal batch methods.
Itispossiblefor somedatatoflow back fromthe DW tothe ODSor from

the ODS to operationa data sources.

BUSINESSREQUIREMENT EXAMPLES
Business requirements include:

* Banking — provides complete customer credit picture so that an
Instant increase can be granted.

»  Insurance—displaysup-to-dateview of customer insuranceproducts
to Customer Relations Officers.

* Retail —allows suppliersto co-manage inventory.

Telecommunication — determines which credit cards are used for
fraudulent calls.

ODSTYPES

ODS has three architectures athough some ODSs have a hybrid
architecture. They are;

o TypeA —red-time store-and-forward, or batch from data sources.

* TypeB —red-time store-and-forward, or batch from data sources,
triggersto apply update to operational data.

 Type C —rea-time update and access. Fully integrated.
ODS characteristics are shown in Figure 2.

All types have the following common characteristics.

o ODS can be directly updated by front-end applications.
e ODS can be data source for DW using batch processes.
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Characteristics Type A Type B Type C
Data source Operational and  Operational and  Operational and
other other other

Real-time ODS Yes Yes Yes
update
Direct access Read/write Read/write Read/write
from front-end (usually more
apps reads)
Data flow to ODS  One way Both ways Both ways
Update timing for  N/A Asynchronous Real-time
operational apps triggers

Figure 2. ODS characteristics

ODScomplementsor extends operational applications; it doesnot
replace them.

SELECTING ODSTYPE
Isreal time access to transactional date required?

No — use DW or Data Mart.
Yes—use ODS.
Are updates to the data sources volatile?
No —use TypeA.
Yes—use Type A or TypeB.
Does the solution require asingle version of the truth?
No —use Type B.

Yes—use Type C.
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DATA WAREHOUSE MANAGER (DB2 WM)

DB2 WM provides a distributed, heterogeneous infrastructure for
designing, building, maintaining, governing, and accessing highly-
scalable and robust DB2 DWs and ODSs. Data can be moved directly
from source to target using DW agents to place transformations on
different servers. DW and ODS deployment can be enhanced by using
pre-built cleansing and statistical transformations. Capabilities can be
expanded with user-defined transformation functions or by using
vendorslikeETI* EXTRACT or Vality Integrity. IBM productsinclude:

o MQSeies:
— Works on various platforms.
—  Does codepage trand ation.
— Assuresddivery.
— MQSI:
o Doesdataintegration
*  Does data transformation
* Does data cleansing
* Providesintelligent routing.
o Dataloiner:
—  Accesses heterogeneous stores.
— Accesses federated ODSs.

—  Optimizes database access to Informix, Microsoft, Oracle,
Sybase, and Teradata.

o Vdity Integrity:

— Does data cleansing.

—  Doesfuzzy matching.

— Does vaue and metadata discovery.
« DB2WM:
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— Does extract.

— Doestransform.

— Doesmove.

— Doesload.

—  Provides automation routines.

—  Provides monitoring.

— Does query and reporting.

—  Provides and/or captures metadata.

— Can access DB2 family (there are restrictions on DB2 UDB
EEE), flat files, IMS, Informix, Oracle, SQL Server, Sybase,
and VSAM.

Data Replication:

— Updates ODS.

— Provides transformation flexibility.

—  Optimizes network.

— Rated as best tool for capturing DB2 and IM S changes.
ETI*EXTRACT:

—  Canaccessmany legacy syssemsbased on ADABAS, IDMS,
and SAP.

— Can generate COBOL and C code.

—  Does complex transformations.

Ascential Data Stage:

— Accessesrelational and flat file sources.

— 350 predefined transformations.

— 390 COBOL codegenerationsfor DB2,VSAM, andflat files.
Evoke Software:
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— Does datacleansing.
— Does data profiling.
— Discovers data relationships.

There are many other vendor tools to provide support.

DATA WAREHOUSE CENTER (DWC)

Integrating DWC management capability with DB2 replication
technology provides a potent solution for designing and implementing
an ODS. A possible scenariois.

Use DB2 Capture to acquire changed data at the source DB2.
Use DB2 Apply to acquire updates to target tables.

Use DWC to manage the population process.

— Single replication process

— Automate the Apply process at the target database.

Use DB2 Control Center to define the Capture process.

Use DWC to define the replication step.

Use DWC scheduling function to run Apply.

Use DWC totransform, integrate, and combinethe datawith other
data before updating the ODS.

DWC replication scenario:

48

| mport metadataabout sourcetablesthat areregistered asreplication
Sources.

Select replication step and connect input source table.
Fill in parameters.

Connect replication step to output table or have DWC generate an
output table based on the replication step.

Define step scheduling after determining whether it istime-based
or dependency-based.
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DB2 UDB FOR Z/0OS CROSS LOADER

|BM hasadded the CrossL oader function (DB2CL) toDB2 UDB Load
utility. CL loads DB2 for z/OS tables from DB2 UDB tables on
distributed platforms such as NT, Unix, or another DB2 for zZ/OS
system. CL combines IBM LOAD utility efficiency with DRDA
robustness and flexible SQL. CL enablesany SQL SELECT output to
be directly loaded into atable on DB2 UDB for z/OS.

The SQL SELECT canaccessany DRDA server, sothedatasourcecan
be any DB2 UDB family member or any vendor product that has
implemented DRDA. It provides an additional technique for loading
small quantitiesof datafrom DB2 distributed platformsor another DB2
for zZ/OS into the ODS.

DB2 CL is a simpler process than unloading data, transferring the
unloaded file to the target site, and then running the LOAD utility.

SUMMARY

* ODS contains subject-oriented, integrated, volatile, current, and
detailed operational data that allows instant access for rapid
business decisions.

* ODS can provide reports more quickly than legacy applications
and shorten DW population time.

o Critica differences between ODS and DW are that ODS uses
standard SQL with high frequency and vel ocity, whereas DW uses
only APPEND and batch updates.

e ODSand DW are populated using a single source.
e  ODS hasthree architecture types.
— TypeA —red time or batch from data sources
— TypeB —red time or batch with triggers
—  Type C —fully integrated with real-time update and access.

e DB2 WM is the best tool for designing, building, maintaining,
governing, and accessing DB2 DWs and ODSs. Productsinclude
MQSeries, DataJoiner, Vality Integrity, DB2WM, DataReplication,
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ETI*EXTRACT, Ascential Data Stage, and Evoke Software.
DWC isthe best tool for designing and implementing ODS.
« DB2UDB forzZZOSCROSSLOADERIseasiertousethan LOAD.

CONCLUSION

Any organization with asuccessful DW should consider implementing
an ODS to provide operational users with real-time data accessto let
them make decisions quickly.

Eric Garrigue \Vesely

Principal/Analyst
Workbench Consulting (Malaysia) © Xephon 2002
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DB2 news

Circlehasjust launched anew product called
VS2, an Enterprise Application Integration
tool allowing large companies to
transparently convert their legacy VSAM
datainto DB2 tables

VS2 allows companies to migrate
applications from VSAM to DB2 without
code changes. The data is in DB2, but the
programscan still call VSAM.

V S2 supportsextensivere-engineering of the
datasets during migration; a VSAM record
can be mapped to several DB2 tables, and
fields can be converted to more powerful
DB2 data types.

TheVS2 run-timefacility interceptsVSAM
calls and directs the request to DB2 or
VSAM - depending on whether the data has
been migrated or not.

For further information contact:

Circle Computer Group, Queensberry
House, Queens Road, Brighton
BN1 3XF, UK.

Tel: (01273) 721123.

URL: http://www.circle-group.com/
software/softwareintro.htm.

* % *

IBM has announced an open beta version of
DB2 Version 8 with new self-management
capabilities and broader support for open
standards.

New bits include autonomic computing
capabilities, including self-managing and
self-tuning features, support for Federated
Web Services, and claimed greater
performance.

The software can now, through the new

Health Center, update database
administrators on system performance, give
adviceon problemsoccurringinthedatabase
or applicationit supports, and alert them that
afix has been generated.

It alerts administrators via e-mail, pager, or
PDA if a database system is running out of
memory or if aquery istaking up too much
timeor processing power and allowsthemto
makeadjustmentsthroughany Webbrowser.
There' s also a new Configuration Advisor,
whichenablesDBAstoreducethetimetaken
toconfiguredatabasesand eliminatetheneed
for frequent manual tuning of performance-
related parameters. It sets parameters, based
onafew questions, to help reducethetimeto
carry out these tasks to minutes compared
with days.

AnextensiontoDB2’ sfederated capabilities
includes new features that enable sites to
integrate information available as Web
services. Through asingle SQL query, it can
access and consolidate information from
Web services providers without the need of
going through applications.

Also, it’ sdesigned to enable programmersto
speed up integration projects and benefit
from a more automated way to link
companies over the Internet.

Enhancements for XML are said to make it
easier for programmerstointegrate DB2 and
XML information.

IBM has also built a Developer Center,
enabling developers to build and deploy
applications for either the Java or Windows
platform.

For further information contact your local
IBM representative.
URL: http://www.ibm.com/db2/v8beta.
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