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COPYTOCOPY — a new DB2 utility for Version 7

DB2 Version 7 introduced severa new utilitiesand utility functions,
one of which is the utility called COPY TOCOPY. The purpose of
COPYTOCOPY is to make additional image copies of currently
existing image copy datasets.

The primary benefit of COPY TOCOPY isareduction in the amount
of time required to run the COPY utility. Remember that COPY A
formatting routinefor DSNTIAUL unload filescan be used to take up
to four image copies with a single execution of the utility. But with
COPYTOCOPY available, instead of using COPY to make four
Image copy back-ups, theDBA canuseit to makeasingleimagecopy,
and then run COPY TOCOPY to make additional image copies. The
COPY utility will take less timeto create a single image copy back-
up than it will to take multiple image copy back-ups. And the
combination of COPY plus COPY TOCOPY can be used to increase
availability.

When COPY TOCOPY isrunning, the database object (table space or
index space) being copied is placed in Utility Restricted Read/Write
state (URRW). This prevents other users from dropping the table
space or index while COPY TOCOPY is running.

Individual data and index partitions are treated as distinct target
objects by the COPYTOCOPY utility. Any other utilities operating
on different partitions of the same table space or index space can be
run concurrently with COPY TOCOPY.

The following utilities cannot be run concurrently on the same
database object as the COPY TOCOPY utility:

- COPY

« LOAD

- MERGECOPY
« MODIFY

« RECOVER
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e REORG INDEX
e REORG TABLESPACE.

Furthermore, COPY TOCOPY is flexible enough to run against any
DB2image copy dataset. Thisincludesinline copies made during the
execution of the REORG and LOAD utilities. COPY TOCOPY must
start with aprimary image copy back-up —either thelocal primary or
recovery siteprimary copy. Fromthat imagecopy, theCOPY TOCOPY
utility can make up to three copies of one or more of the following

types:

e Loca primary

» Loca back-up

* Recovery site primary
* Recovery site back-up.

Copies created by COPY TOCOPY can be used by the RECOVER
utility just like regular image copies created using the COPY utility.
Both table space and index space copies can be made using the
COPYTOCOPY utility. Any DB2 utility process that uses image
copy datasets can use the image copy datasets created by
COPYTOCOPY. This includes MERGECOPY, UNLOAD, and
subsequent runs of COPY TOCOPY. However, bear in mind that
image copies created with the CONCURRENT option of the COPY
utility are not supported by the COPY TOCOPY utility.

Just like COPY, COPYTOCOPY records information about the
image copies that it creates in the SYSIBM.SY SCOPY system
catalog table. The COPY TOCOPY utility will insert thevaluesinthe
DSNAME, GROUP_MEMBER, JOBNAME, AUTHID,
DSVOLSER, and DEVTY PE columns as appropriate, depending on
the copies that are being created.

You cannot run COPY TOCOPY to create additional image copiesfor
certain DB2 catalog (SY SCOPY in DSNDBO06) and DB2 directory
(DSNDBO01 and SY SUTILX both in DSNDBO1) objects.

The COPYTOCOPY utility operates in these distinct phases:
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o UTILINIT —initialization and set-up.
 CPY2CPY - copying the image copy.
« UTILTERM - clean-up.

REQUIRED AUTHORIZATIONS

To execute COPY TOCORPY, the process or user running the utility
must have been granted one of the following privileges:

« SYSADM.
« SYSCTRL.

« DBADM,DBCTRL,or DBMAINT forthedatabaseinwhichthe
index or table space resides.

« IMAGCOPY for the database in which the index or table space
resides.

Theonly exceptiontotheaboveisfor theDB2 directory (DSNDBO1)
and the DB2 catalog (DSNDBO06). Any process or user having
INSTALL SYSOPR authority can run COPYTOCOPY for table
spaces in the directory or catalog.

TERM AND RESTART ISSUES

The use of the TERM command to terminate a COPY TOCOPY step
that has abended is not recommended. A current restart should be
done instead to allow COPY TOCOPY to pick up where it left off.
Terminating COPYTOCOPY in such a situation might cause
inconsistencies between the ICF catalog and DB2 catalog when
GDGs are used.

You cannot use RESTART(PHASE) for a COPY TOCOPY job. Itis
fine to use RESTART(CURRENT) as long as you avoid using the
TERM UTILITY command to terminate a COPY TOCOPY step.
When you use RESTART(CURRENT), COPY TOCOPY will restart
from the last commit point with the same image copy dataset, so be
sure to code a dataset disposition of DISP=(MOD,CATLG,CATLG)
on your JCL DD statements.

© 2001. Reproduction prohibited. Pleaseinform Xephon of any infringement. 5



INLINE COPY EXCEPTION

When using COPY TOCOPY to copy an inline image copy that was
made by the REORG utility with the part range option, you will need
to specify individual DSNUMSs for the partitions to be copied. The
COPY TOCOPY utility doesnot support part range. COPY TOCOPY
will copy only the specified partition datafrom theinput inlineimage
copy dataset into the output image copy dataset.

COPYTOCOPY EXECUTION

To run the COPYTOCOPY utility, it is not necessary to provide the
explicit dataset name of the image copy being copied. Instead, the
input to the COPY TOCOPY utility is the name of the table space,
index space, or index for which the original copy was made, and an
indication of which image copy in the catalog should be copied. To
specify this information COPY TOCOPY provides three options:

« FROMLASTCOPY —indicatesthat the most recent image copy
taken for the table space or index spaceisto be used asinput to
the COPY TOCOPY utility. Theinput could beeither afull image
copy or incremental copy. Theutility will retrievetheinformation
from the SY SIBM.SY SCOPY system catal og table.

e FROMLASTFULLCOPY - indicates that the most recent full
Image copy taken for the object is to be used as the input to the
COPY TOCOPY job. Onceagain, thisinformation isobtained by
guerying the DB2 Catal og.

e FROMLASTINCRCOPY - indicates that the most recent
incremental image copy taken for the object isto be used asthe
input to the COPY TOCOPY job. FROMLASTINCRCOPY is
not validfor index spacesorindexes. If FROMLASTINCRCOPY
isspecified for anindex spaceor index, COPY TOCOPY will use
the last full image copy that was taken for the index, if oneis
available. And once again, this information is obtained by
querying the DB2 catal og.

Of course, you may chooseinstead to specify the dataset namefor the
image copy that is to be copied by the COPY TOCOPY utility. This
can be accomplished by using the FROMCOPY clause. But bear in
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mind that when you are using COPY TOCOPY with alist of objects
defined using the L1 STDEF statement, the FROM COPY clauseisnot
valid.

If the FROMCOPY keyword isnot used, the COPY TOCOPY utility
must determine which specific image copy is to be copied. Before
COPYTOCOPY can executeit may haveto choose between thelocal
siteprimary copy, local siteback-up copy, recovery siteprimary copy,
and recovery site back-up copy datasets. COPY TOCOPY will search
Image copiesin the following order to determine the input dataset to
be used:

o |If youarerunning COPY TOCOPY at your local site, the search
order will be local site primary copy, local site back-up copy,
recovery site primary copy, recovery site back-up copy.

« |Ifyouarerunningtheutility at your recovery site, thesearch order
will be recovery site primary copy, recovery site back-up copy,
local site primary copy, then finally local site back-up copy.

If theinput dataset cannot beall ocated or opened, the COPY TOCOPY
utility will try to use the next image copy data with the same
START_RBA value in SYSIBM.SY SCOPY column, in the search
order as indicated previously. When the FROMCOPY keyword is
used, though, only the explicitly specified dataset can be used asthe
input to COPY TOCOPY.

AN EXAMPLE OF THE COPYTOCOPY UTILITY

Let’s take a quick look at a sample JCL job step to run the
COPYTOCOPY utility. The following code can be run to make a
back-up local image copy of thetable space DSN8S71E inthesample
DB2 database DSN8D71A. Thiswill be either afull or incremental
Image copy, whichever was last run for this object:

//STEP1 EXEC DSNUPROC,UID='DBAPCSM.CPY2CPYT"',

// UTPROC="",

// SYSTEM='V71A' ,DB2LEV=DB2A

//SYSIN DD *

//COPY2 DD DSN=COPY@@2F.IFDY@1,UNIT=SYSDA,VOL=SER=CPYQ2I,
// SPACE=(CYL,(15,1)),DISP=(NEW,CATLG,CATLG)

//SYSIN DD *

© 2001. Reproduction prohibited. Pleaseinform Xephon of any infringement. 7



COPYTOCOPY TABLESPACE DSN8D71A.DSN8S71E COPYDDN(,COPY2)

/*

BOTTOM LINE

The COPYTOCOPY utility provides a useful new feature for the
toolkit of DB2 DBAs. Using COPY TOCOPY to create additional
Image copiesfrom existing image copiescan enhanceavailability and
assist DBAs in creating an optimal back-up and recovery plan for
their DB2 applications and databases.

Craig SMullins
BMC (USA) © CMullins 2001

Improve DSN1COPY performances

INTRODUCTION

The DB2 utility DSN1COPY can be used to copy DB2 VSAM
datasets to sequential datasets.

Inorder toimprove DSN1COPY execution, you should codean AMP
parameter inthe SY SUT1 DD statement. The AMP parameter isused
to specify informationin an Access method Control Block (ACB) for
aVSAM dataset.

In order to get better 1/0 performance, you should code an optimized
BUFND parameter. This parameter specifies the number of /O
buffers that VSAM isto use for data records.

By default, the BUFND valueistoo low —itis 2!

A DB2VSAM dataset uses 12 Cl/track of a3390 DASD. So, inorder
to match a cylinder, you should code BUFND=180 (12 * 15 = 180).
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BENCHMARK

To test the effect of this optimization, we will use DSN1COPY to
‘download’ the SY SPKAGE tablespace (5115 tracks).

Test with BUFND =2

First, we are not going to code the AMP parameter, so wewill usethe
default BUFND value of 2. The JCL for thisis shown below:

//STEP@1 EXEC PGM=DSNICOPY

//SYSPRINT DD SYSOUT=*

//SYSUT1 DD DISP=SHR,DSN=DB2P.DSNDBC.DSNDB@6.SYSPKAGE.IP001.A001
//SYSUT2 DD DUMMY

The DSN1COPY results are shown below:

1 JES2 JOB LOG - SYSTEM FMVS — NODE JESZ2MVOQ
2

15.99.26 JOB@4661 — THURSDAY, 16 AUG 2001 —

15.99.26 JOB@4661 TSS700@1 SXSD@P1 Last-Used 16 Aug @1 15:06
System=MV@P Facility=VNM

15.09.26 JOB@4661 $HASP373 SXSD@@1A STARTED - WLM INIT - SRVCLASS
JOB_60 - SYS MV@P

15.09.26 JOB@4661 TSS7@0011 Count=24803 Mode=Fail Locktime=None
Name=MORTIMER MIKE

15.99.26 JOB@P4661 ITEF4@31 SXSD@@1A - STARTED - TIME=15.09.26

15.14.22 JOB@4661 - —TIMINGS
(MINS.)-

15.14.22 JOB@4661 -JOBNAME STEPNAME PROCSTEP RC EXCP CPU
SRB  ELAPS SERV

15.14.22 JOB@4661 -SXSD@@1A STEP@1 @4 58354 .04
.82 4.9 665K

15.14.22 JOB@4661 IEF4@041 SXSDO@1A - ENDED - TIME=15.14.22
15.14.22 JOB@4661 -SXSD@@1A ENDED. NAME-SYSTEM TEAM TOTAL
CPU TIME= .94 TOTAL

15.14.22 JOB@P4661 $HASP395 SXSD@@1A ENDED
@—— JES2 JOB STATISTICS —

- 16 AUG 2@@1 JOB EXECUTION DATE

- 15 CARDS READ

- 63 SYSOUT PRINT RECORDS

- @ SYSOUT PUNCH RECORDS

- 4 SYSOUT SPOOL KBYTES

- 4,93 MINUTES EXECUTION TIME

This first execution of DSN1COPY used 58354 EXCP, 2.78 CPU
seconds, and its elapsed time was 4.93 minutes.
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Test with BUFND = 180
The JCL with BUFND = 180 is shown below:

//STEP@1 EXEC PGM=DSNICOPY

//SYSPRINT DD SYSOUT=*

//SYSUT1 DD DISP=SHR,DSN=DB2P.DSNDBC.DSNDB@6.SYSPKAGE.IQ001.AQ001,
// AMP=("'BUFND=180")

//SYSUT2 DD DUMMY

The DSN1COPY results are shown below:

1 JES?2 J0B LOG - SYSTEM PROD — NODE JES2MV@@
@

15.11.04 JOB@4662 — THURSDAY, 16 AUG 2001 —

15.11.04 JOB@4662 TSS700@1 SXSD@A1 Last-Used 16 Aug @1 15:10
System=MV@P Facility=BATCH

15.11.04 JOB@4662 $HASP373 SXSD@@1B STARTED - WLM INIT - SRVCLASS
JOB_10 - SYS MvV@Pp

15.11.04 JOB@4662 TSS70011 Count=248@5 Mode=Fail Locktime=None
Name=MORTIMER MIKE

15.11.04 JOB@4662 IEF4031 SXSD@@1B - STARTED - TIME=15.11.04

15.11.37 JOB@4662 - —TIMINGS
(MINS.)-

15.11.37 JOB@4662 -JOBNAME STEPNAME PROCSTEP RC EXCP CPU
SRB  ELAPS SERV

15.11.37 J0B@4662 -SXSD@@P1B STEPA1 24 681 .02
.00 .5 173K

15.11.37 J0BP4662 IEF4@41 SXSD@@A1B - ENDED - TIME=15.11.37

15.11.37 J0BP4662 -SXSD@P1B ENDED. NAME-SYSTEM TEAM TOTAL
CPU TIME= .02 TOTAL

15.11.37 J0BP4662 $HASP395 SXSD@A@A1B ENDED
@—— JES2 JOB STATISTICS —
- 16 AUG 2001 JOB EXECUTION DATE
- 16 CARDS READ
- 64 SYSOUT PRINT RECORDS
- @ SYSOUT PUNCH RECORDS
- 4 SYSOUT SPOOL KBYTES
- @.54 MINUTES EXECUTION TIME

This second execution of DSN1COPY used 681 EXCP, 1.62 CPU
seconds, and its elapsed time was 0.54 minutes,

MEMORY CONSTRAINTS

If theregion of your job istoo small to allocate 180 data buffers, your
job will fail (RC=8) with the following messages.
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IEC1611 ©20-054,1990557B,STEP@1,SYSUTL,,,
IEC1611 DB2P.DSNDBC.DSNDB@6.SYSPKAGE.I0001.A001,
IEC161I DB2P.DSNDBD.DSNDB@6.SYSPKAGE.I0001.A001,CATALOG.DB2P

DSN1999I START OF DSNI1COPY FOR JOB I99@557B STEP@1
DSN19961 VSAM OPEN ERROR, ACBERRFLG = 136. INPUT
DSN1993I DSN1COPY TERMINATED, @ PAGES PROCESSED

CONCLUSION
The results of these two executions of DSN1COPY are summarized
in Figure 1.

BUFND EXCP CPU Elapsed
2 58354 2.78 4.93
180 681 1.62 0.54

-98,83% -41.73% -89.05%

Figure 1. Result summary

You should notice that you can save 89.05% execution time using an
optimized BUFND parameter!

(France) © Xephon 2001

Have you come across any undocumented featuresin DB2
Version 7? Why not share your discovery with others? Send
your findings to the editor, Trevor Eddolls, at any of the
addresses shown on page 2 or e-mail trevore@xephon.com.
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LASTDATE and LASTDAY functions

| have prepared two more user-defined functions (see DB2 Update
issues 103 and 104, May and June 2001, Sample user-defined
functions). The first function is called LASTDATE and the second
function is LASTDAY. | wrote al these functionsin PL/I.

LASTDATE
The schemais SY SADM.

The LASTDATE function returns the last date of the month in date
format.

The expression must be a date, for example:

SELECT LASTDATE(CURRENT DATE) AS LDATEL,
LASTDATE(DATE('1987-83-17")) AS LDATEZ2
FROM SYSIBM.SYSDUMMY1

This gives the following result:

LDATE1L LDATEZ

2091-85-31 1987-9§3-31

The current date for this example was * 2001-05-28'.

LASTDAY (expression)
The schemais SYSADM.

The LASTDAY function returnsthelast day of the monthin smallint
(small integer) format.

The expression must be a date, for example:

SELECT LASTDAY(CURRENT DATE) AS LDAY1,
LASTDAY (DATE('1987-83-17")) AS LDAY2
FROM SYSIBM.SYSDUMMY1

This gives the following result:

LDAY1 LDAY2
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The current date for this example was ‘ 2000-11-27".

THE UDF CREATE DEFINITIONS

LASTDATE

CREATE FUNCTION SYSADM.LASTDATE
( DATE )

RETURNS  SMALLINT

SPECIFIC LASTDATE

EXTERNAL NAME 'LASTDATE' -- MVS Toad module

LANGUAGE PLI

PARAMETER STYLE DB2SQL

DETERMINISTIC

READS SQL DATA

DBINFO

FENCED

COLLID LASTDATE

WLM ENVIRONMENT DSNNWLM1 -- WLM application

STAY RESIDENT YES

PROGRAM TYPE MAIN

NO EXTERNAL ACTION

RETURNS NULL ON NULL INPUT

NO SCRATCHPAD

NO FINAL CALL

DISALLOW PARALLEL

ASUTIME NO LIMIT

SECURITY DB2;

LASTDAY

CREATE FUNCTION SYSADM.LASTDAY
( DATE )
RETURNS  SMALLINT
SPECIFIC LASTDAY
EXTERNAL NAME 'LASTDAY' -- MVS Toad module
LANGUAGE PLI
PARAMETER STYLE DB23QL
DETERMINISTIC
READS SQL DATA
DBINFO
FENCED
COLLID LASTDAY
WLM ENVIRONMENT DSNNWLM1 -- WLM application
STAY RESIDENT YES

© 2001. Reproduction prohibited. Pleaseinform Xephon of any infringement.
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PROGRAM TYPE MAIN

NO EXTERNAL ACTION

RETURNS NULL ON NULL INPUT
NO SCRATCHPAD

NO FINAL CALL

DISALLOW PARALLEL

ASUTIME NO LIMIT

SECURITY DB2;

LOAD MODULES

LASTDATE —PL/l source code

* PROCESS SYSTEM(MVS);
LASTDAT: PROC(UDF_PARM1, UDF_RESULT,
UDF_IND1, UDF_INDR,
UDF_SQLSTATE, UDF_NAME, UDF_SPEC_NAME,
UDF_DIAG_MSG, UDF_SCRATCHPAD,
UDF_CALL_TYPE, UDF_DBINFO)
OPTIONS(MAIN NOEXECOPS REENTRANT);

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

/* UDF : LASTDATE */
/* INPUT : UDF_PARM1 CHAR(1@) */
/* OUTPUT: UDF_RESULT DATE *x/
/********************************************************************/
DCL UDF_PARMI1 CHAR(18); /* INPUT PARAMETER *x/
DCL UDF_RESULT CHAR(1@); /* RESULT PARAMETER */
DCL UDF_IND1 BIN FIXED(15); /* INDICATOR FOR INPUT PARM */
DCL UDF_INDR BIN FIXED(15); /* INDICATOR FOR RESULT */
DCL 1 UDF_SCRATCHPAD, /* SCRATCHPAD */

3 UDF_SPAD_LEN BIN FIXED(31),
3 UDF_SPAD_TEXT  CHAR(100);

DCL 1 UDF_DBINFO, /* DBINFO */
3 UDF_DBINFO_LLEN BIN FIXED(15), /* LOCATION LENGTH */
3 UDF_DBINFO_LOC CHAR(128), /* LOCATION NAME *x/
3 UDF_DBINFO_ALEN BIN FIXED(15), /* AUTH ID LENGTH *x/
3 UDF_DBINFO_AUTH CHAR(128), /* AUTHORIZATION ID *x/
3 UDF_DBINFO_CCSID CHAR(48), /* CCSIDS FOR DB2 0S/398 */

5 UDF_DBINFO_ESBCS BIN FIXED(31), /* EBCDIC SBCS CCSID */
5 UDF_DBINFO_EMIXED BIN FIXED(31), /* EBCDIC MIXED CCSID */
5 UDF_DBINFO_EDBCS BIN FIXED(31), /* EBCDIC DBCS CCSID *x/
5 UDF_DBINFO_ASBCS BIN FIXED(31), /* ASCIT SBCS CCSID *x/
5 UDF_DBINFO_AMIXED BIN FIXED(31), /* ASCII MIXED CCSID *x/
5 UDF_DBINFO_ADBCS BIN FIXED(31), /* ASCIT DBCS CCSID */
5 UDF_DBINFO_RESERV1 CHAR(20), /* RESERVED */
3 UDF_DBINFO_QLEN BIN FIXED(15), /* QUALIFIER LENGTH */
3 UDF_DBINFO_QUALIF CHAR(128), /* QUALIFIER NAME *x/
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3 UDF_DBINFO_TLEN BIN FIXED(15), /* TABLE LENGTH */
3 UDF_DBINFO_TABLE CHAR(128), /* TABLE NAME */
3 UDF_DBINFO_CLEN BIN FIXED(15), /* COLUMN LENGTH */
3 UDF_DBINFO_COLUMN CHAR(128), /* COLUMN NAME *x/
3 UDF_DBINFO_RELVER CHAR(8), /* DB2 RELEASE LEVEL *x/
3 UDF_DBINFO_PLATFORM BIN FIXED(31), /* DATABASE PLATFORM *x/
3 UDF_DBINFO_NUMTFCOL BIN FIXED(15), /* # OF TF COLS USED */
3 UDF_DBINFO_RESERV1 CHAR(24), /* RESERVED */
3 UDF_DBINFO_TFCOLUMN PTR, /* -> TABLE FUN COL LIST */
3 UDF_DBINFO_RESERVZ CHAR(24); /* RESERVED *x/

DCL (ADDR,LENGTH,SUBSTR,NULL) BUILTIN;
EXEC SQL INCLUDE SQLCA;

/* *hkkkkkkhkkhkhhkhkhkhkhkkkkhkhkhkhhhhkhkkkkhkkhkhkhhhhkhkhkkkkhkkhkhhhkhhkhkkkkhkhkhhhkhkhkhkkkk */

/* RETURNS THE LAST DATE OF THE MONTH IN FORMAT 'YYYY-MM-DD' */
/* LASTDATE(DATE('2000-08-18")) -> '2000-08-31" *x/

/* *hkhkhkkkhkkhkhkhhkhkhkhkhkkkkdkdhhhhhhkkhkkddhhhhhhkhkkkkdkhhhhrhhkkdkkdkhkhhhhxkkxkx*k */

EXEC SQL

SELECT STRIP(CHAR(YEAR(:UDF_PARML)))||"-"I|
SUBSTR(DIGITS(MONTH(:UDF_PARM1)), 9, 2)II"'-"I|
CHAR(DAY (DATE(STRIP(CHAR(YEAR(:UDF_PARML))) || "-"1I
SUBSTR(DIGITS(MONTH(:UDF_PARM1)), 9, 2)I[['-01")
+ 1 MONTH - 1 DAY))

INTO :UDF_RESULT

FROM SYSIBM.SYSDUMMY1 WITH UR;
END LASTDAT;

LASTDAY —PL/l source code

* PROCESS SYSTEM(MVS);
LASTDAY: PROC(UDF_PARM1, UDF_RESULT,
UDF_IND1, UDF_INDR,
UDF_SQLSTATE, UDF_NAME, UDF_SPEC_NAME,
UDF_DIAG_MSG, UDF_SCRATCHPAD,
UDF_CALL_TYPE, UDF_DBINFO)
OPTIONS(MAIN NOEXECOPS REENTRANT);

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

/* UDF : LASTDAY */
/* INPUT : UDF_PARM1 CHAR(1@) */
/* OUTPUT: UDF_RESULT  SMALLINT */
/********************************************************************/
DCL UDF_PARMI1 CHAR(18); /* INPUT PARAMETER */
DCL UDF_RESULT BIN FIXED(15); /* RESULT PARAMETER */
DCL UDF_IND1 BIN FIXED(15); /* INDICATOR FOR INPUT PARM */
DCL UDF_INDR BIN FIXED(15); /* INDICATOR FOR RESULT */
DCL 1 UDF_SCRATCHPAD, /* SCRATCHPAD */

3 UDF_SPAD_LEN BIN FIXED(31),
3 UDF_SPAD_TEXT  CHAR(100);
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DCL 1 UDF_DBINFO, /* DBINFO */
3 UDF_DBINFO_LLEN BIN FIXED(15), /* LOCATION LENGTH */
3 UDF_DBINFO_LOC CHAR(128), /* LOCATION NAME */
3 UDF_DBINFO_ALEN BIN FIXED(15), /* AUTH ID LENGTH *x/
3 UDF_DBINFO_AUTH CHAR(128), /* AUTHORIZATION ID *x/
3 UDF_DBINFO_CCSID CHAR(48), /* CCSIDS FOR DB2 0S/39@ */

5 UDF_DBINFO_ESBCS BIN FIXED(31), /* EBCDIC SBCS CCSID */
5 UDF_DBINFO_EMIXED BIN FIXED(31), /* EBCDIC MIXED CCSID */
5 UDF_DBINFO_EDBCS BIN FIXED(31), /* EBCDIC DBCS CCSID */
5 UDF_DBINFO_ASBCS BIN FIXED(31), /* ASCIT SBCS CCSID *x/
5 UDF_DBINFO_AMIXED BIN FIXED(31), /* ASCII MIXED CCSID *x/
5 UDF_DBINFO_ADBCS BIN FIXED(31), /* ASCIT DBCS CCSID *x/
5 UDF_DBINFO_RESERV1 CHAR(20), /* RESERVED */
3 UDF_DBINFO_QLEN BIN FIXED(15), /* QUALIFIER LENGTH */
3 UDF_DBINFO_QUALIF CHAR(128), /* QUALIFIER NAME */
3 UDF_DBINFO_TLEN BIN FIXED(15), /* TABLE LENGTH *x/
3 UDF_DBINFO_TABLE CHAR(128), /* TABLE NAME *x/
3 UDF_DBINFO_CLEN BIN FIXED(15), /* COLUMN LENGTH *x/
3 UDF_DBINFO_COLUMN CHAR(128), /* COLUMN NAME */
3 UDF_DBINFO_RELVER CHAR(8), /* DB2 RELEASE LEVEL */
3 UDF_DBINFO_PLATFORM BIN FIXED(31), /* DATABASE PLATFORM */
3 UDF_DBINFO_NUMTFCOL BIN FIXED(15), /* # OF TF COLS USED *x/
3 UDF_DBINFO_RESERV1 CHAR(24), /* RESERVED *x/
3 UDF_DBINFO_TFCOLUMN PTR, /* -> TABLE FUN COL LIST */
3 UDF_DBINFO_RESERVZ2 CHAR(24); /* RESERVED */

DCL (ADDR,LENGTH,SUBSTR,NULL)  BUILTIN;
EXEC SQL INCLUDE SQLCA;

/* *hkhkhkkkkhkhkhhkhkhkhkhkkkkdkdhhhhhhkhkkkdkdhhhhhhhkkkhkdkhhhhrhhkkdkkhkhkhhhhxkkxx*k */

/* RETURNS THE LAST DAY OF THE MONTH IN FORMAT 'DD' *x/
/* LASTDAY(DATE('2000-08-18")) -> 31 */

/* *hkkkkkkhkkhkhkhkhkhkhkhkkkkhkhkhkhhhhkhkhkkkhkkhkhkhhhhhkhkkkkhkhkhhhhhkhkkkkhkhkkhhhkhkhkhkkkk */

EXEC SQL SELECT DAY(DATE(STRIP(CHAR(YEAR(:UDF_PARMI)))I[I"'-"1]
SUBSTR(DIGITS(MONTH(:UDF_PARM1)),9,2)||"'-01")
+ 1 MONTH - 1 DAY)
INTO :UDF_RESULT
FROM SYSIBM.SYSDUMMY1 WITH UR;

END LASTDAY;

Bernard Zver
DBA (Sovenia) © Xephon 2001
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Generating recovery control cards

This REXX EXEC helps DBAs in building recovery control cards
when therecovery to be performed is of thetype TOCOPY. Based on
a selection criterion given by the DBA, this EXEC reads the
SY SIBM.SY SCOPY catalog table, selectsimage copy records based
on the selection criterion, and displays these entries to the DBA in
another panel. A DBA can browsethese entriesinthe panel and select
the entries required for recovery. Once these entries are selected, the
EXEC generates SY SIN control cards ( RECOVER TABLESPACE
.... TOCOPY .....)to beused by the DB2 RECOVER utility. These
control statements are generated in the ascending file sequence
number order. This reduces tapes mount and dismount processes
when multipleimage copy datasetsexist onthesametape. ThisEXEC
also generates control cards for the recovery of the corresponding
indexes (RECOVER INDEX ...).

In the first step, it displays a panel, PRCVR, where the user can
provide the values for:

1 Subsystem ID — this is the DB2 subsystem name from where
SY SCOPY entries are to be retrieved. In cases of data sharing,
thisis the group name.

2 Database name — this is the database containing tablespaces
requiring recovery.

3 SYSCOPY rows choice — this has three options:

— Retrieve al image copy rows (ICTYPE='F) for a given
tablespace name.

— Retrieveall imagecopy rows (ICTY PE='F') for agiven date
and time range.

— Retrievedlimagecopy rows(ICTY PE="F') foracombination
of a given tablespace name and given date and time range.

Tablespace name — for choices 1 and 3.
5 Daterange—for choice 2 and 3.
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6 Timerange—for choice 2 and 3.

7  Dataset name — name of dataset for generating recovery control
cards. Allocate this dataset first.

By default, the display alows you to select al the entries for the
current date.

In the second step (once required entries are given in the PRCVR
panel), it reads the DB2 catalog table SY SIBM.SY SCOPY rows for
ICTYPE = 'F' and qualifying SY SCOPY row’s choice (given in the
panel), orders them, and displays these entries in a second panel,
PRCVR2. The second panel allowsthe DBA to browsethrough all of
these entries and sel ect the required ones (depending on the date and
time the image copy was taken for a tablespace, and how the DBA
wishes to recover a tablespace from that image copy dataset) by
typing ‘S’ to select that entry or by making it blank (to de-select an
entry that waspreviously selected). TheDBA canasouseF7/F8keys
to browse through multiple screens. Once he selectsall hisentries, he
can press F3 to return to the PRCVR panel. In thefirst panel, he can
again make selections for another set of tablespaces. Once you have
selected all the required entries in the first panel, press F3 and the
EXEC generates the required recovery control cards for the dataset
gpecified in the first panel.

Inorder to configurethisREXX EXECfor your installation, makethe
following changes in this REXX program:

 ForvariableDYNM_SQL PGM_LOADLIB, providethe name
of the load library containing the Dynamic SQL program load
module.

 For variable DYNM_SQL_PGM, provide the name of the
Dynamic SQL program.

» For variable FILEO, provide the name of a dataset where you
want to build your recovery control cards.

« ROWS LIMIT isavariablewhichallowsyouto control thetotal
number of rows selected by your query.

* Incaseswhereyou areselecting alargenumber of rows, you have
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to changethe sizes of thework datasets used insidethe REXX EXEC

appropriately.
/* REXX */
DYNM_SQL_PGM_LOADLIB =
/*
FILEO = 'SYSIN.OUTPUT'
/*
DYNM_SQL_PGM = 'DYNSQL'
/*
SSID = ' /*
DBNAME = ' ' /*
PTSNAME = ' '
ROWS_LIMIT = 600 /*
W = ' '

ROW_COUNT = @
COUNT_IND ="Y"

"DYNSQL.RUNLIB.LOAD'

LOAD LIBRARY FOR DYNAMIC SQL PROGRAM */
DATASET FOR GENERATING CONTROL CARD */
DYNAMIC SQL PROGRAM */

DB2 SUBSYSTEM NAME *x/

DATABASE NAME *x/

MAX LIMIT ON SYSCOPY RECORDS */

CUR_DATE = SUBSTR(DATE('S',,),3)

STDATE = CUR_DATE
ENDDATE = CUR_DATE

STTIME = '000001"
ENDTIME = '235959'
MSG = "'

EOF = 'NO'
W_VOLSER = "'
W_VOLIND = @

ADDRESS "ISPEXEC"

"LIBDEF ISPPLIB DATASET ID (

/*

"LIBDEF ISPTLIB DATASET ID (

/*

DO WHILE EOF = 'NO'
ADDRESS "ISPEXEC"
"DISPLAY PANEL(PRCVR)"

"EXT.EXT1ISKP.TEMP.LIBP" )"
ISPF PANEL LIBRARY */
"EXT.EXTISKP.ISPTLIB" )"
ISPF TABLE LIBRARY */

THEN

MSG = '
IF SSID = ' ' THEN
DO
EOF = 'YES'
LEAVE
END
IF DBNAME = ' THEN
DO
MSG = 'DATABASE NAME INVALID'
ITERATE
END
IFW="1 | W="2"|HW="3
NOP
ELSE
DO
MSG = 'CHOICE INVALID'

© 2001. Reproduction prohibited. Pleaseinform Xephon of any infringement. 19



ITERATE

END
IFW="1"1 W= "3" THEN
IF PTSNAME = ' ' THEN
DO
MSG = "ENTER TABLESPACE NAME, FOR CHOICE 1 OR 3'
ITERATE
END

IF W= "2"| W= "3" THEN
IF STDATE < '@@0181' THEN
DO
MSG = 'COPY DATE IS T00 OLD'
ITERATE
END
IF W= "2"| W= "3" THEN
IF STDATE > CUR_DATE THEN
DO
MSG = 'START DATE IS FUTURE DATE'
ITERATE
END
IF W= "2"| W= "3" THEN
IF ENDDATE < '@@0101' THEN
DO
MSG = 'COPY DATE IS T00 OLD'
ITERATE
END
IF W= "2"| W= "3" THEN
IF ENDDATE > CUR_DATE THEN
DO
MSG = 'END DATE IS FUTURE DATE'
ITERATE
END
IF W= "2"| W= "3" THEN
IF ENDDATE < STDATE THEN
DO
MSG = 'DATE RANGE IS INVALID'
ITERATE
END
IF W= "2"| W= "3" THEN
IF STTIME < '@@@001' THEN
DO
MSG = 'START TIME IS INVALID'
ITERATE
END
IF W= "2"| W= "3" THEN
IF STTIME > '235959' THEN
DO
MSG = 'START TIME IS INVALID'
ITERATE
END

20 © 2001. Xephon UK telephone 01635 33848, fax 01635 38345. USA telephone (303) 410 9344, fax (303) 438 0290.



IFW="2"1 W= "3" THEN
IF ENDTIME < '0@0@@@1' THEN
DO
MSG = "END TIME IS INVALID'
ITERATE
END
IFW="2"1 W= "3" THEN
IF ENDTIME > '235959"' THEN
DO
MSG = "END TIME IS INVALID'
ITERATE
END
IF SYSDSN("'"FILEO"'") <> "OK" THEN
DO

MSG = 'CONTROL CARD DATASET DOES NOT EXIST'

ITERATE
END

CALL PROCESS_LOOP
END /* DO WHILE */
ADDRESS TSO
"EXECIO @ DISKW DATAOUT (FINIS"
"FREE F(DATAOUT)"
ADDRESS "ISPEXEC"
"LIBDEF ISPPLIB "
EXIT

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

/* PROCESS FOR TABLESPACE / DATE-TIME SELECTED ON PANEL

*x/

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

PROCESS_LOOP:
ADDRESS TSO
"ALLOC DAC'"[IFILEOII"") F(DATAOUT) SHR"
ADDRESS TSO
"EXECIO @ DISKW DATAOUT (OPEN"
LOOP_EOF "NO'
TOT_ROWS = @
SQLID '
J_IND =0
I =290
J =20
SQLOK="YES"
ADDRESS "ISPEXEC" "TBCREATE TSCOPY"I],
" KEYS (TSNAME DSM ICDATE ICTIME LVL)"I]I,
" NAMES (VOLSER SRL DSNAME A)"[],
" NOWRITE REPLACE"
CALL P@@@1_BLD_TSCOPY
IF ROW_COUNT = @ THEN
DO

MSG = 'NO ROWS SELECTED '
RETURN
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END
IF ROW_COUNT > ROWS_LIMIT THEN
DO
MSG = 'NUMBER OF ROWS LIMIT EXCEEDED '
RETURN
END
DO WHILE LOOP_EOF = 'NO'
ADDRESS "ISPEXEC" "TBDISPL TSCOPY PANEL (PRCVR2)"
IF RC =8 THEN
LOOP_EOF = 'YES'
IF ZTDSELS > @ THEN
DO
CALL PROCESS_DTL
END
SELCOUNT = ZTDSELS
DO WHILE ZTDSELS >1
ADDRESS "ISPEXEC" "TBDISPL TSCOPY "
IF ZTDSELS > @ THEN
DO
CALL PROCESS_DTL
END
END
END
CALL PROCESS_SEL
ADDRESS "ISPEXEC"
"LIBDEF ISPTLIB "

RETURN
R R R Rt 3 2 AT
/* CREATE RECORDS IN ISPF TABLE */

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

P@@@1_BLD_TSCOPY:
CALL PROCESS_SQL
IF ROW_COUNT = @ THEN

RETURN
IF ROW_COUNT > ROWS_LIMIT THEN
RETURN
DO I =1 TO TOT_ROWS
A= '
TSNAME = TTSNAME.I
DSM = TDSM.I
ICDATE = TICDATE.I
ICTIME = TICTIME.I
LVL = TLVL.I
VOLSER = TVOLSER.I
SRL = TSRL.I
DSNAME = TDSNAME.I

ADDRESS "ISPEXEC" "TBADD TSCOPY"
IF RC > @ THEN
DO
SAY 'TBADD ERROR '||RC
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ADDRESS "ISPEXEC" "TBEND TSCOPY"
EXIT
END
END
ADDRESS "ISPEXEC" "TBSORT TSCOPY "1,

"FIELDS(TSNAME,C,A,DSM,C,A,ICDATE,C,A,ICTIME,C,A)"

ADDRESS "ISPEXEC" "TBTOP TSCOPY"
IF RC =4 THEN
DO
SAY 'TBTOP ERROR '||RC
ADDRESS "ISPEXEC" "TBEND TSCOPY"

EXIT

END
RETURN;;
/****************************************************************/
/* PROCESS RECORDS IN ISPF TABLE */

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

PROCESS_DTL:
PARSE UPPER VAR A ACT

A = ACT

ADDRESS "ISPEXEC" "TBMOD TSCOPY"
RETURN;
R R e Rt 2 2 Y e s s 2 T
/* CREATE SYSIN AND RUN DYNAMIC SQL */

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

PROCESS_SAQL:
COUNT_IND = "Y'
ADDRESS TSO
"DELSTACK"
"ALLOC DD(SYSPRINT) NEW DELETE UNIT(VIO)"
IF RC <> @ THEN DO
SAY '"ERROR IN SYSPRINT ALLOC *'" || RC
EXIT
END
"ALLOC DD(SYSIN) NEW DELETE UNIT(VIO) RECFM (F B) LRECL (88)"
IF RC <> @ THEN DO
SAY 'ERROR IN SYSIN ALLOC *'" || RC
RETURN
END
CALL BUILD_SYSIN
ADDRESS TSO
"DELSTACK"
CALL P_RUNPGM
ADDRESS TSO
"FREE FI(SYSIN)"
"FREE FI(SYSPRINT)"
IF ROW_COUNT = @ THEN
RETURN
IF ROW_COUNT > ROWS_LIMIT THEN
RETURN
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COUNT_IND = 'N'
ADDRESS TSO
"DELSTACK"
"ALLOC DD(SYSPRINT) NEW DELETE UNIT(VIO)"
IF RC <> @ THEN DO
SAY '"ERROR IN SYSPRINT ALLOC *'" || RC
EXIT

END
"ALLOC DD(SYSIN) NEW DELETE UNIT(VIO) RECFM (F B) LRECL (88)"
IF RC <> @ THEN DO

SAY 'ERROR IN SYSIN ALLOC *" || RC

RETURN
END
CALL BUILD_SYSIN
ADDRESS TSO
"DELSTACK"
CALL P_RUNPGM
ADDRESS TSO
"FREE FI(SYSIN)"
"FREE FI(SYSPRINT)"

RETURN

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

/* BUILD SYSIN CONTROL CARD */

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

BUILD_SYSIN:

IF COUNT_IND
DO
RECORD = "SELECT TSNAMEI[" "[["
QUEUE RECORD

"N' THEN

RECORD = " SUBSTR(DIGITS(DSNUM),8,3)II" "I|I"
QUEUE RECORD
RECORD = " ICDATELT" "TI"
QUEUE RECORD
RECORD = " ICTIMELL" "TI"
QUEUE RECORD
RECORD = " SHRLEVELII" "II"
QUEUE RECORD
RECORD = " SUBSTR(DSVOLSER,1,6)I1" "II"
QUEUE RECORD
RECORD = " SUBSTR(DIGITS(FILESEQNO),8,3) 11" "[["
QUEUE RECORD
RECORD = " STRIP(DSNAME) "
QUEUE RECORD

END

ELSE
DO
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RECORD = "SELECT COUNT(*) "
QUEUE RECORD
END
RECORD = "FROM  SYSIBM.SYSCOPY "
QUEUE RECORD

RECORD = "WHERE DBNAME = "[["'"||DBNAME|[""'"|]"
QUEUE RECORD
RECORD = "AND ICTYPE = 'F" "
QUEUE RECORD
IFW="1"1 W= "'3" THEN
DO
RECORD = "AND TSNAME = "||"""||PTSNAME| " """
QUEUE RECORD
END
IFW="2"1 W= "3" THEN
DO
RECORD = "AND ICDATE >= "[|"""||STDATE[|" """
QUEUE RECORD
RECORD = "AND ICDATE <= "||"""||ENDDATEl|"""|]" '
QUEUE RECORD
RECORD = "AND ICTIME >= "[|"""[|STTIME||"""[]"
QUEUE RECORD
RECORD = "AND ICTIME <= "[|"""| |ENDTIME|["" """
QUEUE RECORD
END
RECORD = " ORDER BY 1 "
QUEUE RECORD
QUEUE '
"EXECIO * DISKW SYSIN (FINIS"
IF RC <> @ THEN DO
SAY '* ERROR WRITING SYSIN FILE *RC* ' || RC
EXIT
END
RETURN

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

/* RUN DYNAMIC SQL PROGRAM */
/****************************************************************/
P_RUNPGM:

DUMMY = OUTTRAP("OUTPUT_LINE.","*")

Ql = " RUN PROGRAM ("[[DYNM_SQL_PGM[|"™) PLANC"|IDYNM_SQL_PGM||") "
Ql = Q1™ LIB (""[IDYNM_SQL_PGM_LOADLIBI|"")"

QUEUE Q1

QUEUE "END"

ADDRESS TSO
"DSN SYSTEM("[[|SSIDI[")"
IF RC > 4 THEN

DO
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SQLOK="NO"
SAY 'DSN COMMAND FAILED, RERTURN CODE = '|[RC
END
"EXECIO * DISKR SYSPRINT (FINIS"
IF RC <> @ THEN DO
SAY '* ERROR READING INPUT FILE  *RC* ' || RC
EXIT
END
NREC = QUEUED()
DO J= 1 TO NREC
PULL RECORD
IF SQLOK = 'YES' THEN
DO
REC1 = RECORD
IF POS('_|',RECL) = @  THEN
ITERATE
ELSE
DO
IF COUNT_IND = 'N' THEN
CALL PROCESS_REC1
ELSE
DO
NPOS = POS('_|',REC1)
REC2 = SUBSTR(RECI, (NP0S+2))
REC2 = TRANSLATE(REC2,' ','|")
ROW_COUNT = WORD(REC2,1)
END

END
END
ELSE
DO
SAY RECORD
END
END
ADDRESS TSO
"DELSTACK"
/*CALL BUILT_REPORT */
/* CALL BROWSE_REPORT */
RETURN

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

/* EXTRACT DETAILS FROM DYNAMIC SQL RUN */
/****************************************************************/
PROCESS_RECI:

IF TOT_ROWS >= ROWS_LIMIT THEN

RETURN

NPOS = POS('_|"',REC1)

REC2 = SUBSTR(REC1, (NPOS+2))

REC2 = TRANSLATE(REC2,' ','|")

TOT_ROWS = TOT_ROWS + 1
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NWORDS = WORDS(REC2)

TTSNAME.TOT_ROWS = WORD(REC2,1)
TDSM.TOT_ROWS WORD(REC2,2)
TICDATE.TOT_ROWS = WORD(RECZ,3)
TICTIME.TOT_ROWS = WORD(RECZ,4)

TLVL.TOT_ROWS = WORD(RECZ,5)
IF NWORDS = 8 THEN
DO

TVOLSER.TOT_ROWS = WORD(REC2,6)
TSRL.TOT_ROWS = WORD(REC2,7)
TDSNAME.TOT_ROWS = WORD(RECZ,8)

END

ELSE

DO
TVOLSER.TOT_ROWS
TSRL.TOT_ROWS
TDSNAME.TOT_ROWS

END

RETURN

WORD(RECZ2,6)
WORD(REC2,7)

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

/* PROCESS RECORDS SELECTED BY USER *x/
/****************************************************************/
PROCESS_SEL:
ADDRESS "ISPEXEC" "TBSORT TSCOPY "1,
"FIELDS(A,C,D,SRL,C,A,VOLSER,C,A)"
ADDRESS "ISPEXEC" "TBTOP TSCOPY"
TB_EOF="NO"
DO WHILE TB_EOF='NO'
ADDRESS "ISPEXEC" "TBSKIP TSCOPY"
IF RC=8 THEN
TB_EOF="YES'
ELSE
DO
IF A ="'S" THEN
CALL PROCESS_GEN_TS

END

END
DO I =1T05

REC3=" '

CALL PROCESS_WRITE
END
ADDRESS "ISPEXEC" "TBTOP TSCOPY"
TB_EOF="NO"

DO WHILE TB_EOF='NO'
ADDRESS "ISPEXEC" "TBSKIP TSCOPY"
IF RC=8 THEN
TB_EOF="YES'
ELSE
DO
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IF A ="'S" THEN
CALL PROCESS_GEN_IX
END
END

RETURN

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

/* GENERATE CONTROL CARDS FOR TABLESPACE RECOVERY */
/****************************************************************/
PROCESS_GEN_TS:
IF W_VOLIND = @ THEN
DO
W_VOLIND 1
W_VOLSER = VOLSER
END
IF VOLSER <> W_VOLSER THEN
DO
REC3=" "
CALL PROCESS_WRITE
END
REC3="' RECOVER TABLESPACE '
REC3=REC3| |SUBSTR(DBNAMEI|"." | |TSNAME,1,20)
REC3=REC3||"' DSNUM '
IF DSM = '@@0@' THEN
REC3=REC3[|" ALL '
ELSE
REC3=REC3||DSM
CALL PROCESS_WRITE
REC3="' TOCOPY
REC3=REC3| | SUBSTR(DSNAME,1,50)
CALL PROCESS_WRITE

IF VOLSER = ' ' THEN
DO
REC3="' TOVOLUME CATALOG '
END
ELSE
DO
REC3="' TOVOLUME '

REC3=REC3| | VOLSER
IF SRL <> '@@@' THEN
REC3=REC3[["' TOSEQNO '[|SRL
END
CALL PROCESS_WRITE

RETURN

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

/* GENERATE CONTROL CARDS FOR INDEX RECOVERY */

/****************************************************************/
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PROCESS_GEN_IX:
REC3=" RECOVER INDEX (ALL) TABLESPACE '

REC3=REC3| |SUBSTR(DBNAME| |"." | |TSNAME,1,20)
IF DSM = '@8@"' THEN

NOP
ELSE

REC3=REC3|[|"' PART '||DSM
CALL PROCESS_WRITE

RETURN

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

/* WRITE IN OUTPUT DATASET */
/****************************************************************/
PROCESS_WRITE:

OUTLIST.1 = REC3

ADDRESS TSO

"EXECIO 1 DISKW DATAOUT (STEM OUTLIST."

RETURN

PANEL PRCVR

*x/
*x/
*/

JATTR
[ rx Kk khkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhhkhhkhhkhhkhkkkkkkkkkkkkkkkk/
/* PANEL NAME - PRCVR
/* FIRST PANEL FOR TABLESPACE / DATE & TIME OPTIONS
/*
[/ Hdk ok dk ok dok ok dok ok dok e dok ke kok ok kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k ok k ok k ok k ok k ok k ok k ok ok /
+ TYPE(TEXT) INTENS(LOW) COLOR(BLUE) SKIP(ON)
% TYPE(TEXT) INTENS(HIGH) COLOR(WHITE) SKIP(ON)
$ TYPECTEXT) INTENS(HIGH) COLOR(RED) SKIP(ON)
* TYPE(TEXT) INTENS(HIGH) COLOR(YELLOW) SKIP(ON)
# TYPE(OUTPUT) INTENS(HIGH) COLOR(TURQUOISE) CAPS(ON)
~ TYPE(TEXT) INTENS(HIGH) COLOR(RED) CAPS(ON)

! TYPECINPUT) INTENS(HIGH) COLOR(GREEN) CAPS(ON) HILITE(USCORE)

)BODY CMD(C)

%———+ RECOVERY SPECIFICATIONS %

%0PTION ===_C %SCR-_AMT +
+

+ *To end dialog, Enter blanks in Subsystem Id+

+

+

+ %»Subsystem Id 1z +

+ %Database Name 1z +

+ %SYSCOPY rows Choice : !lz+

+ %1 - For a specific Tablespace
+ %2 - For a Date & Time Range

+ %3 - For a Combination of Both
+ ~ +
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%Control card

+

%Choice 1 / 3 - Tablespace Name : !z + +
+

%Choice 2 / 3 - Date Range : 1z +%- 1z + +
%Time Range : 1z +%- 1z + +

+

%Data set Name: !z + +
+

+

+

+

#msg

-+ 4+ 4+ + + + 4+ + + + 4+

INIT
.ZVARS = '(ssid,dbname,w,ptsname,stdate,enddate,sttime,endtime,fileo)’
YEND

PANEL PRCVR2

ATTR
;**********************************************************************/
/* PANEL NAME - PRCVR2 */
/* PANEL FOR SYSCOPY RECORDS */
/* */
[/ Hdk gk dok ok dok ok dok ok dok e dok ke kok ok ok ok ok ok ok ok ok ok ok ok ok k ok ok ok k ok k ok k ok k ok k ok ok k ok k ok ok /

+ TYPE(TEXT) INTENS(LOW) COLOR(BLUE) SKIP(ON)
% TYPE(TEXT) INTENS(HIGH) COLOR(WHITE) SKIP(ON)
$ TYPECTEXT) INTENS(HIGH) COLOR(RED) SKIP(ON)
# TYPE(OUTPUT) INTENS(HIGH) COLOR(TURQUOISE) CAPS(ON)
@ TYPE(COUTPUT) INTENS(HIGH) COLOR(CYELLOW) CAPS(ON)
|

TYPECINPUT) INTENS(HIGH) COLOR(GREEN) CAPS(ON) HILITE(USCORE)

)BODY CMD(C)

%——+ LIST OF SYSCOPY RECORDS %
%0PTION ===_C %SCR-_AMT +
+ +
+ Subsystem: @SSID + Database: @DBNAME +
+ +
$A Table DS ICDate ICTime SHR Volser Seq Dataset Name +
$ Space Num LVL No +
%
%
JMODEL
I A+#TSNAME #DSM#ICDATE+#ICTIME+#LVL#VOLSER+#SRLA#DSNAME
JINIT
)PROC
VER (&C LIST,END,' ',CAN,CANCEL)
JEND
Sharad K Pande
Senior DBA
PriceWaterhouseCooper (USA) © Xephon 2001
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Unique and primary key constraints in DB2 for
OS/390 Version 7

It was another one of those Sunday night DB2 application
implementations — compl ete with coffee, donuts, chocolate, dumps,
and my dog, Skip, helping himself to everything he could reach. My
partner, Charles, was braving the cold to fetch some pizza and soft
drinks for us because it was aready beginning to look like alonger
evening than we expected. Doing nothing more than waiting for a
long-running job to finish, it was becoming harder and harder to keep
my eyesopen. | wasbolted alert by ablast of the north wind. Charles
burst through the door with the promised pizza, soft drinks, and alot
on hismind. ...

“Prepare yourself, Wilburt, for a singular situation we haven't seen
thelikesof inanew version of DB2 sincefarther back than my fading
memory canrecall. TheDDL you are planningto run at 11pm tonight
may not executesuccessfully inDB2 Version 7 without modifications,
Infact, anegative SQL CODE may be about to display onyour screen
just when you think you are ready to logoff. Be assured, though, that
asimplechangetothe DDL will quickly get you on your way to afull
set of zero return codes and afull night’s sleep.”

“Absolutely true, Charles, I'm aready informed of this difference!
The specifics are that SQLCODE -538 (FOREIGN KEY relname
DOESNOT CONFORM TO THE DESCRIPTION OF A PARENT
KEY OF TABLE owner.name) isissued in Version 7 when you try to
define aforeign key that refers to a unique non-primary index on a
parent table that does not have a unigque constraint.

“1 have al so analysed theimpact and found that foreign keysreferring
to non-primary unique indexes are arather infrequent occurrence for
us. Only three such foreign keys are affected in the thousands of lines
of DDL I'm running tonight, and | spent no more than afew minutes
making adjustments. However, the changes to unique constraints in
Version 7 involve more than just this.”
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HIGHLIGHTS

“Yesindeed, Wilburt, agood bit more. Changesin Version 7 to unique
and primary key constraints also include the following:

» A user-specified namemay beoptionally assignedto constraints,
similar to the way that names are assigned to foreign keys.

e A constraint may be added to an existing table with the ALTER
TABLE statement, after the enforcing unique index has been
created.

* A constraint must be dropped before its enforcing index can be
dropped.

* Information about constraintsthat arecreated in Version 7isnow
stored in two new DB2 catalog tables — SYSIBM.
SYSTABCONST and SYSIBM.SY SKEY COLUSE.

« When a DB2 subsystem is migrated from Version 5 or 6 to
Version 7, existing constraints remain untouched by the
CATMAINT process. In other words, after the CATMAINT
process, existing constraint definitionsarestill storedinthesame
places. Immediately following a CATMAINT upgrade, the two
new catalog tables are empty, because the CATMAINT process
does not convert existing information into the new tables.”

NEW RESTRICTIONS

“All of this deserves athorough examination, Charles, but let’s first
understand how to avoid an SQLCODE —538. Before Version 7, the
only prerequisitefor creating aforeign key referencing anon-primary
parent key wasauniqueindex ontheparenttable. InVersion 7, westil|
must have a unique index, but in addition a unique constraint must
also exist on the parent. Let's look at some DDL that creates parent
and child tables, along with acouple of foreign keys and the required
indexes.

“Thefollowing code showsaunique constraint (initalics) defined in
the CREATE TABLE statement. You'll recall that the UNIQUE
parameter existed prior to Version 7, but it was not aprerequisite for
creating aforeign key. However, omitting it fromthissample DDL in
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Version 7 results in an SQLCODE -538.”

CREATE TABLE V70WNR.PARENT_TB

(COL_PKEY SMALLINT NOT NULL
,COL_UNIQ1 INTEGER NOT NULL
,COL_STUFF CHAR(5)

, PRIMARY KEY
(COL_PKEY)

,UNIQUE

(COL_UNIQIL) )

CREATE UNIQUE
INDEX V70WNR.INDEX_PK
ON V70WNR.PARENT_TB
(COL_PKEY)

CREATE UNIQUE
INDEX V70WNR.INDEX_UC1
ON V70WNR.PARENT_TB
(COL_UNIQL)

CREATE TABLE V70WNR.CHILD_TB1
(COL_CHLDI_A SMALLINT NOT NULL
,COL_MORE_STUFF CHAR(1@) NOT NULL)

CREATE TABLE V70WNR.CHILD_TB?
(COL_CHLD2_B INTEGER NOT NULL
,COL_GOOD_STUFF CHAR(15) NOT NULL)

ALTER TABLE V70WNR.CHILD_TB1
FOREIGN KEY CHLDFK1
(COL_CHLDI_A)
REFERENCES V70WNR.PARENT_TB
(COL_PKEY)

ALTER TABLE V70WNR.CHILD_TB2
FOREIGN KEY CHLDFK2
(COL_CHLD2_B)
REFERENCES V70WNR.PARENT_TB
(COL_UNIQL)

NEW CREATE TABLE PARAMETER CONSTRAINT

“(Good job getting straight to the point of the minimum DDL changes
that are required to get around SQL CODE -538, Wilburt. | will build
on your example by demonstrating that Version 7 now allows you to
optionally specify a name for unique and primary key constraints.
Thisisaccomplished withthe new parameter CONSTRAINT, shown
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initalicsbelow. If the CONSTRAINT parameter isomitted, asitisin
the example above, the constraint name defaults to the name of the
first column in the key.

“Notice in the following code that the CONSTRAINT keyword is
coded once for each constraint, if the table has multiple constraints.
Two unique constraints are named MYUNIQ1 and MYUNI Q2. Tables
don’t haveto haveprimary keys, evenif they have uniqueconstraints.
However, another way to define this table would have been with a
primary key and one unigue constraint, just likeinthefirst example.”

CREATE TABLE V70WNR.PARENT_TB

(COL_UNIQ1 INTEGER NOT NULL
,COL_UNIQZ DATE NOT NULL
,COL_STUFF CHAR(5)
,CONSTRAINT MYUNIQI
UNIQUE
(COL_UNIQID)

,CONSTRAINT MYUNIQZ
UNIQUE
(COL_UNIQ2) )

ADDING CONSTRAINTSWITH ALTER TABLE STATEMENT

“Even better, Charles, is that the same parameter has been added to
the ALTER TABLE statement — so it can also be optionally used to
define the named primary key and unique constraints on an existing
table. Just asinthe CREATE TABLE statement, the name defaultsto
thenameof thefirst column of thekey if the CONSTRAINT keyword
IS omitted.

“Sample DDL that addsaprimary key constraint named MYPKEY is
snhown below. Remember in prior DB2 versions how we could add a
primary key with an ALTER TABLE statement? Now with the new
CONSTRAINT parameter inVersion 7, we can namethe primary key
as well. Observe that the statements must be executed in the order
shown: the unique index must be created before the constraint.
CREATE UNIQUE
INDEX V70WNR.INDEX_PK

ON V70WNR.PARENT_TB
(COL_PKEY)

ALTER TABLE V70WNR.PARENT_TB
ADD  CONSTRAINT MYPKEY
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PRIMARY KEY (COL_PKEY)

“ A unique constraint named MYUNIQ3isadded to atableinthe code
below. Prior to Version 7, we could not use an ALTER TABLE
statement to add unique constraints. So naturally, thisDDL will prove
itself priceless when the occasion arises to add a foreign key that
references a parent without a unique constraint. In that instance, we
can ater the constraint into the tableinstead of havingto drop andre-
create the table. Notice again that the unique index must be created
before the unique constraint can be added.”

CREATE UNIQUE
INDEX V70WNR.INDEX_UC3
ON V70WNR.PARENT_TB
(COL_UNIQ3)

ALTER TABLE V70WNR.PARENT_TB
ADD  CONSTRAINT MYUNIQ3
UNIQUE (COL_UNIQ3)

DROPPING CONSTRAINTSWITH ALTER TABLE STATEMENT

“DDL we've used in the past to drop primary keysis still valid. To
refresh our memories, Wilburt, the code below shows a sample:

ALTER TABLE V70WNR.PARENT_TB
DROP PRIMARY KEY

“To drop a unique constraint, we must use the ALTER TABLE
statement withthe CONSTRAINT parameter. The new syntax shown
below worksfor primary key constraints, too. Notethat the constraint
name must be specified, even though adefault name may have been
used when it was created.”

ALTER TABLE V70WNR.PARENT_TB
DROP CONSTRAINT MYPKEY

CHANGING EXISTING CONSTRAINTS

“Youcan'texactly ‘ change' constraints, Charles. TheALTERTABLE
statement can only add and drop constraints. Changes to existing
constraintssuch asadding, del eting, renaming, or reordering columns,
or renaming the constraint, require the constraint to be dropped and
recreated. Dropping aprimary or unique constraint makes dependent

© 2001. Reproduction prohibited. Pleaseinform Xephon of any infringement. 35



foreign keys disappear t0o, so be prepared to recreate them aswell.”

DROPPING INDEXES THAT ENFORCE CONSTRAINTS

“Speaking of dropping constraints, Wilburt, we have one more
important new rule to tuck away in our memories. When we drop an
index (but not the table) that enforces a primary key or unique
constraint, we must first drop the constraint. If the constraint exists
whentheDROPINDEX statementisexecuted, DB2issuesSQLCODE
-669, ERROR: THE OBJECT CANNOT BE EXPLICITLY
DROPPED. Before Version 7, if we dropped such an index, DB2
issued SQLCODE 625, WARNING: THEDEFINITION OF TABLE
owner.name HAS BEEN CHANGED TO INCOMPLETE, and the
index was dropped.

“Theexceptiontothisisthat if theobjectswerecreated beforeVersion
7, aunigue constraint won't exist, just aunique index and aforeign
key. In this case, Version 7 now requires us to drop the foreign key
before we drop the index, otherwise DB2 reminds us of thisfact with
SQLCODE —669.

“Just remember Wilburt, ‘ Create the index first, then the constraint.
When you want to drop the index, you must first drop either the
constraint (if one exists), or the foreign key (if no constraint exists)’.
Of course, if we drop the table, then the constraints, indexes, and
foreign keys all go down with the table, as always.”

NEW DB2 CATALOG TABLES

“Your earlier point about specifying the constraint name reminds me
to bring to your attention, Charles, my discoveriesfrom querying the
new DB2 catal og tables, where everything about constraintsisstored.
SYSIBM.SYSTABCONST contains one row for each constraint.
SYSIBM.SY SKEY COLUSE contains one row for each column in
each constraint. By joining these two tables on columns
CONSTNAME, TBCREATOR, and TBNAME, we can obtain a
comprehensivereport of both our primary and unigque constraints. An
SQL statement that selects my favourite columns from these two
tablesis displayed below:
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SELECT

.CONSTNAME
.TBCREATOR
. TBNAME

. IXOWNER

. IXNAME
.TYPE
.COLNAME
.COLSEQ
.COLNO

-

-

W W > >

o

FROM SYSIBM.SYSTABCONST A

,SYSIBM.SYSKEYCOLUSE B

WHERE A.CONSTNAME = B.CONSTNAME
AND A.TBCREATOR = B.TBCREATOR
AND A.TBNAME = B.TBNAME
ORDER BY
A.TBCREATOR
,A. TBNAME
,A.TYPE

,A.CONSTNAME

“Charles, let’slook at the report produced by this query. It showsthe
constraints we created in the second and third examples, and also
some constraints created by the people in Department 123.”

TBCREATOR TBNAME CONSTNAME TYPE COLNAME COLSEQ COLNO IXOWNER IXNAME
DEPT123 EMPL_HIST SURROGATE P IDENT_COL 1 1 DEPT123 EMPIX2

DEPT123 EMPL_HIST EMPLHIST U EMP_NMBR 1
DEPT123 EMPL_HIST EMPLHIST U
V70WNR  PARENT_TB MYPKEY P
V70WNR ~ PARENT_TB MYUNIQ1 U COL_UNIQ1 1
V70WNR  PARENT_TB MYUNIQ2 U

5 DEPT123 EMPIX1
EMP_START_DT?2 4 DEPT123 EMPIX1
COL_PKEY 1 1 V70WNR INDEX_PK
2 V70WNR INDEX_UC1
3

COL_UNIQZ 1 V70WNR INDEX_UC2

The columns are described as follows:

TBCREATOR — owner of the parent table.

TBNAME — name of the parent table.

CONSTNAME — name of the constraint.

TY PE —type of constraint (P = Primary, U = Unique).
COLNAME — name of the column.

COL SEQ — numeric position of the column in the key.
COLNO — numeric position of the column in the table.
IXOWNER — owner of the index enforcing the constraint.
IXNAME — name of the index enforcing the constraint.
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NAMING CONVENTIONS FOR CONSTRAINTS

“Viewing the information in your report, Wilburt, | know enough to
reconstruct theconstraint parametersinDEPT123'sCREATETABLE
DDL, shown above. The names they chose for their constraints and
column names give us good clues about the reason for two unique
keys on the same table. Referring back to the report, it appears that
they are using an identity column for a surrogate key as the primary
key. Looking at thecolumnsinuniqueconstraint EMPLHIST, | would
say thistableisahistory of the dates of service of all the employees
who haveworked inthedepartment. WithEMP_STRT_DT aspart of
the key, it allowsfor employeeswho |eave the department and return
at alater date.

CREATE TABLE DEPT123.EMPL_HIST
( <column definitions>
,CONSTRAINT SURROGATE
PRIMARY
(IDENT_COL)
,CONSTRAINT EMPLHIST
UNIQUE
(EMP_NMBR
,EMP_STRT_DT) )

“Instituting good naming conventions for constraints, which helps
describe their meaning and purpose, isagood idea, asit isin general
for DB2 objects. It gives us anew opportunity to self-document and
convey information about the design of our structuresfor developers
and others who rely on the DB2 catalog to answer their questions.”

SOME THINGS NEVER CHANGE

“1 didalittlediggingintothe DB2 catalog myself, Wilburt, and found
that the KEY SEQ columnin SY SIBM.SY SCOLUMNS sstill being
maintained in Version 7. Therefore, all of our existing primary key
reports are till reliable. They just won't show the constraint name
unlesswe update themto reference the new catal og tables. Of course,
sincewecouldn’ttell from the catal og before Version 7 the exact state
of unique constraints, we didn’t write queries about them.”

Cathy Lappe
BMC Software (USA) © BMC Software 2001
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DB2 stored procedures and dynamic cursors

With a more complete implementation of stored proceduresin DB2
Versions 5 and 6, many new distributed access opportunities have
been given to the DB2 developer. Many shops, ours included,
severely limited or completely denied Dynamic SQL access to
operational Online Transaction processing (OLTP) databases. The
fear of reducing CICS response time by even tenths of a second was
enough to keep Dynamic SQL out of all mission-critical databases.

Atthesametime, agreat deal of pressurewasmountingtogivegreater
access to mission-critical data via the Web. Statically bound stored
procedures were viewed as the optimal solution for this problem.
Utilizing stored procedures with a combination of Active Server
Pages (ASP) and ActiveX Data Objects (ADO) produced guaranteed
access paths, with known performance results.

The newly-allowed DB2 access from the Web platform resulted in
stored procedures becoming an integral member in the tool set used
to produce distributed applications. In avery short time, hundreds of
stored procedures were written, providing much-needed DB2 access
and extending the OLTP database information to the Web.

However, aswith any solution, stored procedure use was pushed until
a definite weakness was exposed. Statically bound SQL has the
advantage of pre-defined access paths, but it lacks the ability to
change in a reporting type of environment. Many of the Web
applications being devel oped needed the ability to perform sortsand
look-ups based on a varying number of predicates.

Using Dynamic SQL, you would create a new query based on the
user’s input and re-issue the SQL statement to DB2. In the stored
procedure environment, the same task was being performed by
inserting additional SQL intothe COBOL programs. What started out
as one cursor turned into multiple cursors with different predicates
and sort orders.
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Below is just one example of the problem that faced the stored
procedure programmer.

Initial query:

SELECT Fst_NM, Lst_NM, Addr_1_TXT, Addr_2_TXT, City_NM, State_CD, Zip_CD
WHERE Last_NM LIKE WS_LST_NM

AND  Martial_CD = 'M'

AND  Age_NUM > 65

ORDER BY Lst_NM, State_CD

Some sort and predicate variations:

WHERE Last_NM LIKE WS_LST_NM
AND  Martial_CD = 'M'

AND  Age_NUM < 65

ORDER BY Lst_NM, State_CD

WHERE Last_NM LIKE WS_LST_NM
AND  Martial_CD = 'M'

AND  Age_NUM > 65

ORDER BY Lst_NM, Zip_CD

WHERE Last_NM LIKE WS_LST_NM
ORDER BY Lst_NM, Age_NUM

WHERE Last_NM LIKE WS_LST_NM
AND Income_AMT > 20000
ORDER BY Income_AMT

In each case, the access path selected utilized an index on Lst NM;
theonly differencewassort order and/or the number of predicates. As
one can see, the number of cursors needed to support the user request
isequal tothenumber of possible sort ordersmultiplied by the number
of predicate combinations. A ssmple Dynamic query coded as Static
SQL in astored procedure can result in an unmanageable number of
cursors. One example we encountered had two predicate variations,
with ninepossiblesort ordersresultingin 18 different cursors. Clearly
this was not acceptable.

We determined that it was necessary to combine the use of stored
procedureswith Dynamic SQL . Using Dynamic SQL withinstatically
bound modulesisnothing new. However, using it with the new cursor
capabilities within stored proceduresiis.

Stored procedures use the RESULT-SET-LOCATOR in order to
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address where the answer set from a cursor is returned to. We
combined this capability with a dynamically-prepared cursor. Our
only requirement was that the dynamically-prepared cursor has a
known access path. This meant that one or more predicates that
resulted in a known access path had to be coded in the COBOL
program. Other predicatesand sort orders could be added or changed,
but those predicates that were pre-determined to provide efficient
access had to be hard-coded.

Below is one way this can be accomplished using the COBOL
STRING function.

Defined in Working Storage:

@1 EMPLOYEE-LOC-1 USAGE SQL TYPE IS
RESULT-SET-LOCATOR VARYING.

@1 WS-DYNAMIC-STATEMENT.
49 WS-DYNAMIC-STATEMENT-LEN PIC S9(@4) COMP VALUE +999.
49 WS-DYNAMIC-STATEMENT-TXT PIC X(999).

EXEC SQL DECLARE EMPLOYEE-CUR-1 CURSOR
WITH RETURN FOR DYNAMI1
END-EXEC.

Coded in the Procedure Division:

STRING "SELECT"

SQL-SELECT-VAR-TEXT(1:SQL-SELECT-VAR-LENGTH)
" FROM ACME_EMPLOYEE "
" WHERE"
" LST_NM LIKE 'S%""
" AND "
SQL-PREDICATE_VAR_TEXT(1:SQL-PREDICATE-VAR-LENGTH)
SQL-ORDERBY-VAR-TEXT(1:SQL-ORDERBY-VAR-LENGTH)

DELIMITED BY SIZE

INTO WS-DYNAMIC-STATEMENT-TXT.

EXEC SQL
PREPARE DYNAMI FROM :WS-DYNAMIC-STATEMENT
END-EXEC.

EXEC SQL
OPEN EMPLOYEE-CUR-1
END-EXEC.

Thisexampledemonstratesthe extreme amount of flexibility that this
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solution can provide. Here, the devel oper can chooseto supply either
no additional predicatesor asmany asthey like. Thesamecan besaid
of the sort order. Thisexamplewill work if no sort order is provided,
or if many columns are included in the order by clause. However, in
some instances, the column(s) specified in the order by statement
needto bereferenced by integer position, instead of columnname (for
example: ORDER BY 2,1).

In this example, the columns selected are being determined by the
developer. Thismeansone cursor could satisfy aSELECT count(*) or
return alist of al employeeswith alast name beginning with . In
any case, since LST_NM isincluded as a hard-coded predicate, the
access path should use the index associated with the LST_NM
column.

By utilizing Dynamic cursorsin a controlled manner, the distributed
devel oper can be given asmuch control asthe DBA deems necessary
and safe. If the developer codes an incorrect column name, a SQL
error will occur in the PREPARE statement. This error situation can
be eliminated by forcing the stored procedure caller to specify
parameters that indicate which columns they want returned, instead
of the column name. This method would also control which columns
are accessible via the stored procedure, thus adding an additional
level of security.

Cursors could also be asked to return alist of columns separated by
commas (CSV file). The developer may want to feed an answer set
directly into MS Excel. He could request that the answer set return
columnl||‘, || column2||*," etc. Again, one cursor could be used for
an almost limitless combination of answer sets aslong as the caller
can handle them.

An additional benefit of using Dynamic cursorsin astored procedure
environment is that you can use Dynamic SQL without having to
grant direct access to the underlying objects. A developer’s best
security work in adistributed application can be uselessif theuser is
capable of bypassing the application. Most distributed applications
using Dynamic SQL require that all users have access to the actual
DB2 objects. With thisaccess, userscan use M S A ccessor someother
ODBC tool instead of the application. In the stored procedure
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environment, accessto only the stored procedureisgiventothecaller.
No authorization is needed to any object referenced within the stored
procedure.

We have found including Dynamic cursors within DB2 stored
procedures to be an extremely valuable tool. We now have the
flexibility of Dynamic SQL, in a very controlled environment.
Depending on the application, and the DB2 knowledge that specific
devel opershave, you can giveavarying amount of control towhat the
Dynamic SQL can perform.

Below is a complete working example of aDY NAMIC cursor with
somewhat more limited flexibility:

IDENTIFICATION DIVISION.
PROGRAM-1ID. SPDYNACR.
khkkhkhkkkhkkhkhkkhkkhhkkhkkhhkkhkkhhkhkhhkhkhkhhkhkhhkhkhhkhkhhhkhhkhkhhhkhkhhkhhhkhkhhkkhkhhkkhkhhkhkhhkhkhkkkhkk
—THIS PROGRAM IS A COBOL II/DB2 STORED PROCEDURE —-
PROGRAM:  SPDYNACR - TAKES INPUT TO PROCESS A RECEIVED
OR SENT LIST.
PURPOSE :
BASED ON THE PARMS PASSED EITHER A RECEIVED OR SENT LIST
CURSOR IS OPENED FOR THE INTERNET/INTRANET VB DLL.
DYNAMIC SQL IS USED BECAUSE A SORT COLUMN NAME AND SORT
TYPE (ASCENDING OR DESCENDING) ARE PASSED ALLOWING FOR
9 DIFFERENT SORT ORDERS FOR EACH LIST TYPE (RECEIVED OR
SENT).
PROCESS LOGIC:
READ THE PARM PASSED AND EITHER PROCESS A RECEIVED OR
SENT LIST.
CALLED MODULES/COPYBOKS:
DB2CPER1  SQLCA TABC1@2 TABC1@8  DB2CPERIL
DB2ERR@1 - DB2 ERROR HANDLER
ENVIRONMENT DIVISION.
DATA DIVISION.

Khkhkkkkkhkhkhkhkhkhkhkhkkkkdkhhhhhhhkkkkddhhhhhhhkkdkdhhhhhhhkkkhkhkhkhhhkhhhkkkkkhkhhhxxx

* WORKING STORAGE SECTION

*hkhkkkkkhkhkhkhkhkhkhkhkkkkhkhkhkhhhhkhkhkkkhkhkhkhhhhkhkhkkkkhkhkhhhkhkhkhkkkhkhkkhkhhhkhkhkhkkkkkhkhhhhik

WORKING-STORAGE SECTION.

*

@1 WS-WORKING-STORAGE-LITERAL PIC X(36) VALUE
"SPDYNACR WORKING STORAGE BEGINS HERE'.

F ok ok ok ok ok ok ok ok ok ok ok F ok F ok

*

@1  WS-SQL.
@5 WS-SQLCODE PIC —99 VALUE ZERO.
@5 WS-SQLCA-DESC PIC X(70) VALUE SPACES.

@1 WS-DYNAMIC-SQL.
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49 WS-DYNAMIC-SQL-LEN PIC S9(@4) COMP VALUE +60@.
49 WS-DYNAMIC-SQL-TXT PIC X(600).

*%*% RECEIVED CURSOR SQL TEXT

@1 WS-DYNAMIC-SQL-RECEIVED.

@5 FILLER PIC X(@7) VALUE 'SELECT'.

@5 FILLER PIC X(19)
VALUE ' REFRL_ID".

@5 FILLER PIC X(19)
VALUE ',CLNT_ID".

@5 FILLER PIC X(19)
VALUE ',CLNT_NM".

@5 FILLER PIC X(19)
VALUE ',CLNT_LAST_NM".

@5 FILLER PIC X(19)
VALUE ',0RGN_DT".

@5 FILLER PIC X(21)
VALUE ',A.STAT_CD'.

@5 FILLER PIC X(19)
VALUE ',STAT_CD_DESC".

@5 FILLER PIC X(21)
VALUE ',A.DTL_STAT_CD"'.

@5 FILLER PIC X(19)
VALUE ' ,DTL_STAT_CD_DESC".

@5 FILLER PIC X(21)
VALUE ',A.LAST_UPDT_TS".

@5 FILLER PIC X(19)
VALUE ',EXPN_DT".

@5 FILLER PIC X(19)
VALUE ',FOLLOW_UP_DT".

@5 FILLER PIC X(19)
VALUE ',REFRR_NM".

@5 FILLER PIC X(19)
VALUE ',REFRR_LAST_NM".

@5 FILLER PIC X(23)
VALUE 'FROM TABC1@2_REFRL A '.

@5 FILLER PIC X(23)
VALUE ' , TABC1@8_STAT_CD B '.

@5 FILLER PIC X(33)
VALUE 'WHERE A.STAT_CD = B.STAT_CD"'.

@5 FILLER PIC X(38)
VALUE ' AND A.DTL_STAT_CD = B.DTL_STAT_CD ".

@5 FILLER PIC X(24)
VALUE ' AND RECIP_CLNT_ID = ".

@5 WS-RECIP-CLNT-ID-R PIC 9(09).

@5 FILLER PIC X(25)
VALUE " AND  ORGN_DT BETWEEN "".

@5 WS-BEGIN-ORGN-DT-R PIC X(1@).

@5 FILLER PIC X(@7)
VALUE "' AND '".

@5 WS-END-ORGN-DT-R PIC X(1@).

@5 FILLER PIC X(25)
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25
25

@5
@5

25

VALUE "' AND A.STAT_CD BETWEEN "".

WS-BEGIN-STAT-CD-R

FILLER

VALUE "' AND '".
WS-END-STAT-CD-R
FILLER

VALUE "'".
WS-ORDER-BY-SECTION-R.
10 FILLER

VALUE ' ORDER BY '.
19 WS-ORDER-BY-COLUMN-R
19 FILLER

VALUE ' .
10 WS-ORDER-ASC-DESC-R-1
10 FILLER

VALUE ' ,DTL_STAT_CD_DESC".

19 FILLER
VALUE ' .
10 WS-ORDER-ASC-DESC-R-2

**%* SENT CURSOR SQL TEXT
@1 WS-DYNAMIC-SQL-SENT.

@5
@5

25

25

@5

25

25

@5

25

25

@5

25

25

@5

25

25
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FILLER

FILLER

VALUE ' REFRL_ID".
FILLER

VALUE ',CLNT_ID".
FILLER

VALUE ',CLNT_NM".
FILLER

VALUE ' ,CLNT_LAST_NM".
FILLER

VALUE ',0RGN_DT".
FILLER

VALUE ',A.STAT_CD'.
FILLER

VALUE ',STAT_CD_DESC'.
FILLER

VALUE ',A.DTL_STAT_CD"'.
FILLER

VALUE ' ,DTL_STAT_CD_DESC".

FILLER

VALUE ',A.LAST_UPDT_TS".
FILLER

VALUE ',EXPN_DT".
FILLER

VALUE ',FOLLOW_UP_DT".
FILLER

VALUE ',RECIP_NM'.
FILLER

VALUE ',RECIP_LAST_NM".
FILLER

PIC
PIC

PIC

PIC

PIC

PIC
PIC

PIC
PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

PIC

X(82).

X(@7)

X(22).

X(21)

X(10)

X(18).

X(21)

X(24).

X(18)

X(21)

X(24).

X(@7)
X(18)

X(18)

X(18)

X(18)

X(18)

X(18)

X(19)

X(18)

X(19)

X(18)

X(18)

X(18)

X(18)

X(18)

X(23)

VALUE 'SELECT'.

45



VALUE 'FROM TABC1@2_REFRL A '.

@5 FILLER PIC X(23)
VALUE ' , TABC1@08_STAT_CD B '.

@5 FILLER PIC X(33)
VALUE 'WHERE A.STAT_CD = B.STAT_CD"'.

@5 FILLER PIC X(38)
VALUE ' AND A.DTL_STAT_CD = B.DTL_STAT_CD '.

@5 FILLER PIC X(24)
VALUE ' AND (REFRR_CLNT_ID = ".

@5 WS-REFRR-CLNT-ID-S PIC 9(09).

@5 FILLER PIC X(24)
VALUE ' OR ORGNTR_CLNT_ID = ".

Editor’s note: this article will be concluded in the next issue.

Tim Albrecht
DB2 Database Administrator (USA)
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DB2 news

IBM hasannounced QM FHigh Performance
Option (HPO) asadirect feature of DB2 for
0S/390 V6 and DB2 for zZ/OS and OS/390
V7, and of QMF, QMF for Windows, and
QMF HPO for z/0OS and OS/390 V7.

QMF has new capabilities for the
workstation environment and enhancements
for the mainframe that help access and
present databetter. V7 workswith datafrom
DB2 for OS/390, DB2 for VSE and VM,
DB2 for AS/400 to workstation servers
running OS/2, WindowsNT, Al X, and other
Unix operating systems and massively
parallel processors.

When coupled with DB2 DataJoiner, it
alowsaccesstonon-relationa and other data
sources.

QMF V7 enhancements include improved
command processing and defaults, new DB2
data types for large objects, VSE DRDA
RUOW Application Requestor and DB2 for
AS/400 support, Java-based query from a
Web browser, aggregation, grouping, and
formatting in the query results, point-and-
click interfaceto QMF Form creation, and a
personal data portal for the desktop, which
can be used for launching centrally-shared
gueries and reports, sending results to
desktop tools and browsers, and sharing
already-formatted spreadsheets.

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

* % *

Savvion is to integrate DB2 UDB with the
Savvion BusinessManager, promising the
means to automate and manage varied
business processes, ranging from enterprise-
wide procurement through asset

management to human resource systems.

BusinessM anager hel psautomateoperations
both internally and across enterprises.
Integrated management systems, including
balanced scorecards, allow managers to
continuously monitor, measure, andimprove
operational efficiencies.

Integrating DB2 as the database, says the
firm, helps simplify database integration
whileoptimizing system operation.

For further information contact:

Savvion, 5000 Old Ironsides Drive, Santa
Clara, CA 95054, USA.

Tel: (40) 330 3400.

URL.: http://www.savvion.com.

* % %

IBM has announced new tools, functions,
and tool integration for its DB2 UDB and
IMS databases. These include the DB2
Administration Tool for z/OS, Version 3.1,
DB2AutomationTool for zZ/OS, Version 1.2,
DB2 High Performance Unload for z/OS,
Version 1.2, DB2 Log Analysis Tool for
Z/OS, Version 1.2, DB2 Object Restore for
Z/OS, Version 1.2, DB2 Table Editor for
iSeries, Version 4.2, and DB2 Table Editor
for z/OS, Version 4.2.

Other toolsinclude | BM DataPropagator for
z/OS, Version 3.1, DB2 Buffer Pool
Analyzer for zZ/OS, DB2 SQL Performance
Analyzer for zZ/OS, Version 1.2, DB2 Data
Export Facility for zZ/OS, DB2 Web Query
Tool for iSeries, Version 1.2, and DB2 Web
Query Tool for z/OS, Version 1.2.

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