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SQL execution

'l'llc ltliXX Inacro @SQL enables you to execute SQL statements
dircctly liom your TSO edit session. For SQL execution, program
l)SN'f liP will be used.

l'lacc :r PDS member with the SQL statement(s) in TSO edit mode and
rur'r (rt)SQL.

SQ[, statements end with a';' .

( )rr the panel that you see, you can choose from the followittg three
sclcctions:

I SQL will be executed on your screen.

2 SQL will be executed in the background (class-A).

3 SQl-execution in the evening (class-M).

Place an'S'in front of the selection of your choice and press Enter.

Option 3 enables you to start SQL execution in the background at a
given time (for instance to execute heavy SQL statements after the on-
line window). When you want to use this option you'll have to
automatrcally start the batch class at the desired time. We start jobclass
M at 19:00 hours and stop tt at 06:00 hours.

When you want to use anotherjobclass at your site, you canchange this
in REXX program @SQL.

The following programs/panels are used:

. @SQL - the macro that has to be started.

o SQLRO1 - subprograffr for on-line execution.

o SQLPO1 - selection panel.

o SQLPD2 - result panel.

. SQLHOl - help panel for SQLPO1.

. SQLPOPUP - message panel.



o SQLPARM - parameter member.

The following varrables mustbe changed inthe INIT section of @SQL:
o SQLVDBzL-'loadlib DSNTEP program'.

. SQLVDB2S:'DB2 subsystem id'.

' SQLVPARM-'name ofPDS lib where member SQLPARM canbe
found'.

@SQLREXX
/* REXX * /
"Isredit macro"
"Isredit (cursor): user state"/* *
* MAIN line *
* x/

Main:
If Init() Then Do

Cal I Check
Cal I Popup
Ca I I Sel ect'i on

End

Cal I EndProg
Exi t
/* *
* Ini ti al i zati on ** */

Init:
/* THE VALUE FOR THE FOLLOWING 3 VARIABLES MUST BE CHANGED */
SQLVDB2L:'loadl ib DSNTEP program'
SQLVDB2S:'DBz subsystem 'i d'
SQLVPARM:'name of PDS-lib where member SOLPARM can be found'
"Ispexec vput (SQLVDB2S SQLVDB2L) pnofi I e"
SQLSEL:""
YES:(1:1) ; N0:(L:g); IN_rval:YES
X : outtrap ( OUTLI NE. )

"ALL0cATE FI ( PARMFI L) DA( "'sQLVparm''(SQLpARM)' ) sHR"
I rc:rc
X : outtrap( "0FF" )

If lrc :: A Then Do

''EXECIO * DISKR PARMFI L ( FINIS STEM LINES. ''
eCC: lrc
"FREE FI(PARMFIL)''
If ecc :: A Then Do

'' I SPEXEC TBCREATE SQLTAB NAMES ( DESCR) KEYS ( KD ) NOWRITE''
If lrc:: B Then Do

'' I S P EX EC TBC LOS E SQ LTAB''
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''ISPEXEC TBCREATE SQLTAB NAMES(DESCR) KEYS(KD) NOWRITE''
End

If lrc :: A Then Do

Do IN-i :1 To lines.0
record: lines.INi
Parse Var record KD DESCR

ISPEXEC TBADD SQLTAB''
End

'' I S P EX EC TBTO P SQ LTAB''
End; El se Do

Call Message "Error in table definit'i on.", "WAIT"
IN rval : N0

End

End; El se Do

Cal l Message "Error whi l e readi ng parameter fi l e. ", "WAIT"
IN rval : N0

End

End; El se Do

Cal I Message "Error duri ng al I ocati on parameter fi I e. ", "14AIT"
IN rval N0

End

Return IN rval
/* *
rr Check SQl-member ** - */

Check:
"Isredit seek // 1";
If rc : A then;

Do;
ZI4SGOOAS: 'MEMBER CONTAINS JCL'
7\4SG00AL: '0niy SQL-statements can be executed w'i th @SQL'
''ISPEXEC SETMSG MSG( ISPZOAA)"
Ex.i t;

End;
Ret u rn
/* rt-

* Show Pop-up panel ** */
Popup:

''ISPEXEC ADDPOP ROt^l(5) COLUMN(40)''
READY?:NO

Do While READY?::N0
''ISPEXEC TBDISPL SQLTAB PANEL(SQLPOl)''
I f rc)A Then Do

Ex'i t
Fnd; El se Do

If sqlsel()"" Then Do

READY?*YES

End

lnd
I rtrl



''ISPEXEC REMPOP''

''ISPEXEC TBCLOSE SQLTAB"
Return YES

/* *
* Read user i nPut *

*/
Sel ecti on:

Sel ect
When KD:'1' then cal I onl i ne
When KD:'2' then do

JCLASS:'A'
ANSt^JER:'now'
Cal I Add_jcl
Cal I Submi t

End;
When KD:'3' then do

JCLASS:'M'
ANSWER:'ton'i ght'
Cal I Add_jcl
Cal I Subm'i t

End;
Otherwi se Cal I Stop_REXX

End;
Ret u rn
/* *
* Add JCL for batch execution ** */

Add_j cl :

ACCOUNT I I

Sel ect
When length(USERID()) : 6 then J0BNAME- USERID()'QQ'
When length(USERIDO) e 7 then J0BNAME: USERID()'Q'
0therwise ex.i t(9)

End

" I s red'i t ( dsn ):data set" ;

"Isredi t (mem)-member ";
"Isred'i t l.i ne_before .zfirst "";
"Isredit Iabel .zfirst-.a";

mbrline:' / /'J0BNAME' JOB ('ACCOUNT' ),' ;

"Isredit line_before .a (mbrline)";
mbrline:'// 'r'userid()"', '

"Isred'i t l'i ne_before .a (mbrline)";
mbrline:'// CLASS:'JCLASS', '

"Isredit l'i ne_before .a (mbrline)";
mbrline:'// NOTIFY:'userid()', '

"Isred'i t l'i ne_before .a (mbrline)";
mbrline:'// MSGLEVEL:(1,1), '

"Isredr't l'i ne_before .a (mbrline)";
mbrline:'// MSGCLASS:X '

"Isredit line_before .a : (mbrline)";
mbfl i ne: ' / /* ***************************************** |
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"Isredit Iine_before .a : (mbrline)";
mbrl i ne* ' / /* Execute SQL i n batch 'SQLVDB2S 'Jobcl ass:'JCLASS

"lsredit Iine_before .a (mbrline)";
mbfl i ne- ' / /x ***************************************** |

"Isredit l.i ne -before .a : (mbrline)";
mbrl i ne- ' / /S0 L EX EC PGM:I KJ E Ff AI, DYNAMNBR:20'

"Isred.i t line-before .a (mbrline)";
mbrline* '/ /SYSTSPRT DD SYS0UT:* '

"Isredit Iine_before .a (mbrline)";
mbrl i ne* ' / lSYSPRINT DD SYS0UT:* '

"Isredit line befor"e .a (mbrline)";
mbrline* '/ /SYSDBOUT DD SYS0UT:* '

"lsredit l ine before .a (mbrl'i ne)";
mbrl ine* '/ /SYS0Uf DD SYS0UT:* '

"Isredit I ine before .a : (mbrl ine)";
mbrl ine: '/ /SYSTSIN DD * '

"Isredit line before .a: (mbrline)";
mbr I i ne- ' DSN SYSTEM('SQLVDB2S') r

"Isred it I ine bef ore . a : (mbrl'i ne)";
mbrline.*' RUN PROGRAM(DSNTEP?) PLAN(DSNTEPD - '

"Isrerl il, line before .a (mbrline)";
nrbrl irre-' LIB("'SQLVDBZL"')'

"Isrcdit. I irre before .a : (mbrline)";
nrbr'l irre- ' /*'

"lsretrlit. I ine before .a : (mbrline)";
mbrline-'//SYSIN DD * '

"Isrerdil. line before .a (mbrline)";
ReLrrrrr ;

/*
7t Subm'i t batchi ob ** _ */

Submi t,:
"ls;r'crlit. change all p'<' p'>' ''
"lsrcdi l. reset ''
"IsrediL submit"
"Isrr:r.l i1. dr:lete .zfirst .a";
"lsrecl it, cursor .zf.i rst 1";

ZMStl00[4S 'S0L executed 'ANSl,rlER

l\ASGAAT\',lob'J0BNAME' w'ill be executed'ANSWER' jobclass:'JCLASS
''ISPIXtC SI IMSG MSG(ISPZAAA)''

Return;
/* ----- *
* Execute onl i ne ** _ */

0nline:
text 'S0L wi I I be executed onl i ne'
text Cerrt.er(Strip(text),5A)
''ISPEXEC CONIROL DISPLAY LOCK''
''ISPHXEC ADDPOP ROh,(9) COLUMN(14)''
''ISPEXEC DISPLAY PANEL(SQLPOPUP)''
''ISPEXEC REMPOP''



Cal I SQLR01

Return;
/* *
* Stop Procedure ** */

stop_REXX:
ZMSG000S'Procedure stopped'
n4sc0aaL 'You did not make any choice; nothing happened'
''ISPEXEC SETMSG MSG( ISPZAAO)"

Ex'i t;
Message:

msg : Arg(1); parms : Arg(2)
TMSG0AAS: 'Error'
TMSGAAUL : MSG

''ISPEXEC SETMSG MSG( ISPTAAA)"
If Fi nd(parms, "FATAL")

Ret u rn
End P rog :

"Isredit user_state : (cursor)"
Return 0

SQLRO1

/* rexx */
trace o

d ropbuf
"Isredit (maxline) : linenum .zfast";
"Isredit (cursor) : user state"
"Ispexec vget (SQLVDB2S SQLVDB2L) profi l e"
erc:rc
If erc)4 then do

zms g AA01:
zmsg0AAs: 'Error 'erc' readi ng DBz parameter'
''ISPEXEC SETMSG MSG( ISPZAAO)"
Return erc
End

/* read SQL-statement x/
Do i:1 to maxl 'i ne

"Isredit (mbrl'i ne) : line "i
parse var mbrline
queue mbrl i ne
End

Call alloctmp
"Exec.i o" Queued( ) "diskw sysin (f in'i s)"
efC:fC
If erc)4 then do

zmsgAAAI : 'RC: ' erc ' while copying SQL-statement'
zmsgAAAs : 'ERROR SQL EXECUTI0N'
''ISPEXEC SETMSG MSG( ISPZAAA)"
Exi t erc
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End

X:outtrap(0UTLINE. )

pus h ' END'

push "RUN PR0GRAM( DSNTEPZ) LIB( "'SQLVDB2L"' ) "
'' DSN SY STEM ( ''SQ LVDB2S'' ) ''

erc*rc
X:outtrap("0FF")
Sel ect

When erc)4 then do

zmsggAAl:' Error in SQL-statement'
zmsgAAAs:' ERROR IN SQL'
''ISPEXEC SETMSG MSG( ISPTOUU)"
End

hlhen erc: -2871 then do

zmsg0AAl:'W0RKFILE too small to contain SQL-result'
zmsgAAAs:' 0UTPUT I NC0MPLETE'
''ISPEXEC SETMSG MSG( ISPTAAA)"
End

0therw.i se nop
tnd
Call edittmp
Exi t erc
/* ***r(************************************************************* * /
a l I octmp:

X*outtrap(0UTLINE. )

''A[ [-OC FI (SYSIN) TRACKS SPACE(5) LRECL(80) REUSE''

''A|=,tOC FI(SYSPUNCH) TRACKS SPACE(1) LRECL(80) REUSE"

If rc()0 then call Error-alloc
''AI L.OC FI (SYSPRINT) SPACE(2,2) TRACKS BLKSITE(0) LRECL(255) REUSE'"

''RECFM(F B) DSORG(PS)''

If rc()A then call Error alloc
X-outtrap( "0FF" )

''ISPIXEC LMINIT DATAID(DID1) DDNAME(SYSPRINT)''

Returrt
ed i Ltmp:
"ISPtXEC EDIT DATAID("DID1") panel (SQLPAZ)"

''ISPtXEC LMFREE DATAID(''DID1'' )''
returrt
Error alloc:

ZMSGOOOS-' ALLOCATION ERROR'

ZMSG0AAL= 'Error whi I e al I ocati ng workfi I e. '
" I SPEXEC SETMSG MSG( ISPZAgA)"

Exit(B)

sQl,l)0 l

)AT I ll
I YPt ( INPUT) INTENS(HIGH)

@ TYPF(OUTPUT) INTENS(HIGH) SKIP(ON) CAPS(OFF) COLOR(I^IHITE)

% TYP[( tIXT) INTENS(LOW) SKIP(ON) COLOR(RED) HILITE(REVERSE)



-CMD:
tl
It

TYPE(TEXT) INTENS(LOW) SKIP(ON) COLOR(TURQ)
II TYPE(TEXT) INTENS(LOW) SKIP(ON) COLOR(BLUE)
)BODY SMSG(MSG) LMSG(MSG) t^JINDOt,l (4A,8)

@MSG-

-ZCMD %&sql vdb2s
<ENTER>: Execute
<PF1> : HELp- i nformati on.

)MODEL

-Z- @KD@DESCR

)INIT
.ZVARS :'(SQLSEL)'
. CURSOR : SQLSEL
. HELP : SQLHO1

) PROC

&PF : . PFKEY
IF (&PF: ' ')

&PF ENTER

) END

sQLP02

)ATTR
TYPE(INPUT) CAPS(OFF) INTENS(HIGH)

+ TYPE(TEXT) INTENS( LOt^l)
FORMAT(&MIXED)

)BODY WIDTH(&Zl^lIDTH) EXPAND (/ /)
%SQL OUTPUT

---+
%COMMAND :-*)-ZCMD / /
--_ 

\ -7

---/ L f

)INIT
&P : N

. ZVARS : 'ZSCBR'
) PROC

) END

COLOR(WHITE)

%SCROLL

SQLHOl

) ATTR

TYPE(INPUT) INTENS(HIGH)
@ TYPE(OUTPUT) INTENS(HIGH) SKIP(ON) CAPS(OFF)

TYPE(TEXT) INTENS( LOt^l) SKIP(ON) COLOR(TURQ)
II TYPE(TEXT) INTENS(LOW) SKIP(ON) COLOR(BLUE)
)BODY SMSG(MSG) LMSG(MSG) t^lINDOW (5A,g)

@MSG-''s'r before your choi ce and press <ENTER)-

SQL wi ll be executed in foreground :
SQL will be executed in background

llP ut
tf
ll 1:
It 2:
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It 3: Execution in the evening (Class:M) -
It (Jobnamez &7USER.Q) P

)INIT
) PROC

. RESP END

) END

SQLPOPUP

) ATTR

t TYPE(OUTPUT) INTENS(HIGH) CAPS(OFF) JUST(ASIS)
) BODY l^lI NDOW( 5O,3 )

+

I text
) END

SQLPARM

I D.i rect on I i ne
2 Di rect 'i n batch ( cl ass:A)
3 Tonight after 19.AA hrs (class:M)

Loet J Polkamp
Databas e Administrator (The I{etherlands) @ Xephon2004

lmplementing a DB2 federated database system

ADB2 federated system is a distributed computing system thatconsists
of:

. A DB2 server, called a federated server.

' A local database, called a federated database, which is logically
within a federated server, plus multiple data sources to which the
federated server sends queries and from which it retrieves data.
These different types of data source are located on multiple
platforms at different locations.

Each data source consists of an instance of a relational database
management system plus the database or databases that the instance
supports. The data sources in a DB2 federated system can include
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Oracle instances, Sybase, MS SQL Server, Informix, orinstances ofany
members of the DB2 family.

The data sources are semi-autonomous. For example, the federated
server can send queries to Oracle data sources at the same time that
Oracle applications can access these data sources. A DBz federated
system does not monopoltze or restrict access to Oracle or other data
sources (beyond integrity and locking constraints).

To end users and client applications in the federated server, the data
sources appear as a single collective database. To obtain datafrom data
sources, they submit queries in DBz SQL to the federated server. The
federated server then distributes the queries to the approprtate data
sources. The federated server also provides access plans for optimrzrng
the queries (in some cases, these plans callfor processing the queries at
the federated server rather than at the datasource). Finally, the federated
server collects the requested data, performs and ftnahzes processing

fioining, sortitg, aggregating), and the result set is passed to the users
and applications.

WHYDO WENEED THE SYSTEM?

Figure 1 shows a comparative analysis of a federated system with a
conventional system.

WRAPPERS AND WRAPPER MODULES

A wrapper is the mechanism by which the federated server communicates
with, and retrieves data from, a data source. To implement a wrapper,
the server uses routines stored in a library called a wrapper module.
The se routine s allow the server to perform operations such as connecting
to a data source and retrieving data from it iteratively.

There are default wrappers as follows:

o A wrapper with the default name of DRDA is used for all DB2
family data sources.

' A wrapper with the default name of SQLNET is used for all Oracle
data sources supported by Oracle's SQL*Net client software (for
Oracle's Version l).
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DB2 federated system Conventional sysfem Remarks
For the user it requires
single connection to query
multiple databases in
different location.

It requires multiple
connections to each
database.

It requires direct access
for the conventional
system.

User can join tables from
two or more databases of
same type or different
type.

User cannot join tables
from multiple databases.

Federated system can join
tables from Oracle and
DB2 or any other RDBMS
databases.

For the user it appears as
a single collective
database.

It appears as multiple
databases.

From a DB2 client a user
can not only query DB2
family of products but also
other databases like
Oracle, Sybase, or
Informix in DB2's own
SQL.

From a DB2 client a user
can access only the DB2
family of products.

In a special mode called
pass-through mode, the
user can use the Data
source's own SQL dialect
to retrieve data from the
data sources.

User needs to use only
DB2's own SQL dialect.

Connection overhead is
less.

Connection overhead is
qreater.

Better performance and
availability to query
multiple databases.

Performance is an issue to
access multiple
databases.

Depending upon the query
and the optimizer's cost
model the query can be
evaluated partly at the
data sources and partly at
the federated system.
The cost of transmitting
data or messages
between a federated
server and data sources is
taken into consideration
while calculating the total
cost to arrive at an optimal
access path.

Full query will be
evaluated at the data
sources so fully dependent
on data sources CPU and
l/O capability and other
considerations.
The cost of transmitting
data is not taken into
account so there could be
a network traffic problem
while transferring data
between data sources and
the DB2 client machine.

Figure ()ompu ri,s0n



A wrapper with the default name ofNET8 is used for all Oracle data
sources supported by Oracle's NetB client software (for Oracle's
Version 8 and 9).

A wrapper with the default name NFORMIX is used for Informix
data sources.

A wrapper with the default name DJXMSSQL3 in Windows and
MSSQLODBC3 for Unix environment for MS SQL Server.

A wrapper with the default name CTLIB or DBLIB can be used for
Sybas e data sources.

INTRODUCTION TO SERVER DEFINITIONS

In defining a data source to the federated database, the DBA supplies
aname forthe datasource as well as information thatpertains to the data
source. This information includes the type and version of the RDBMS
ofwhich the datasource is an instance, and the RDBMS's name for the
data source. It also includes metadata that is specific to the RDBMS.
For example, aDB2 family data source can have mLrltiple databases,
andthe definition of suchadata source must spccify which database the
federated server can connect to. In contrast, an Oraclc data source has
one database, and the federated server can cor-lncct to the database
without needing to know its name. Thus, the nelme is not included in the
federated server's definition of thc dater sourco.

The name and information that thc DUA sr;pplies are collectively called
a server definition. This term rcf.locts the fact that data sources answer
requests for data and are thercfbrc servers in their own right. Other
terms reflect this factalso. For cxample, some ofthe information within
a server definition is stored as values of parameters called server
options. Thus, the name for a data source instance is stored as a value
ofa serveroption called NODE. For aDB2family datasource, the name
of the database to which the federated server connects is stored as a
value of a seryer option called DBNAME.

Factors affecting the performance of the system and values supplied in
server definitions are:

o IIO ratio

14 @ 2004 Xephon UK telephone 01635 33848, fax 01635 38345 USA telephone (303) 410 g344,fax (303) 438 0290



o CPU ratio

. Collating sequence

. Plan hints.

IIO ratio is the relative speed of the IIO system at the data source and
the federated server. CPU ratio is the relative speed of the CPU at the
datasource and the federated server. Collating sequence, if it's the same
both at the federated server and data source, will improve the
performance. Plan hints are statement fragments, which give valuable
information to the data source's optimrzer in choosing the access path.

USER MAPPINGS AND USER OPTIONS

The federated server can send the distributed request of an auth onzed
user or application to a data source under either of these conditions:

o The user or application uses the same user ID for both the federated
database and the datasource. In addition, ifth e datasource requires
a password, the user or application uses the same password for the
federated database and the data source.

o The user's or application's authorization to access the federated
database differs in some way from the user's or application's
authortzattonto access the data source. In addition, when the user
or application requests access to the data source, the federated
database authonzatron is changed to the datasource authorrzation,
so that the access can be granted. This change can occur only rf a
defined association, called a user mapping, exists between the two
authorizations.

DATA TYPE MAPPINGS

For the federated server to retriev e data from columns of data source
tables and views, the columns' data types at the data source must map
to the coffesponding data types that are already defined to the federated
database. DB2 supplies default mappings for most kinds of datatypes.
For example, the Oracle type FLOAT maps by default to the DBz type
DOUBLE, and the DBz Universal Database for OS/390 type DAIE
maps by default to the DB2 type DATE. There are no mappings for the

15



!?tu types thatDB2 federated servers do not support, such as LONG
VARCHAR, L ONG VARGRAPHIC, DATALNK, lar ge obj e ct (LOB )
types, and user-defined types.

When values from a data source column ate returned, they conform
fully to the DB2 type in the type mapping that applies to the column.
If this mapping is a default, the values alio conform fully to the data
source type in the mapping. For example, when an Oracle table with a
FLOAT column is defined to the federated database, the default
mapping of Oracle FLOAT to DB2 DOUBLE will, unless it has been
overridden, automatically apply to that column. Consequently, the
values returned from the column will conform fully to both f'I.Oa1' and
DOUBLE.

FLNCTION MAPPINGS

For the federated server to recognrze adatasource functior, there needs
to be a mapping between this function and a coffesponding DB2
function that ak eady exi sts at the s erver. DB2supp lie s de fbult malp ing s
between existing built-in data source functions and built-i i-OgZ
functions.

NICKNAMES

When a client application submits a distributed request to the federated
server' the server parcels oult the request to the appropriate datasources.
The request does not neccl to spccify these data so,,trces. Instead, it
references datasource tables and views by identifiers, callednicknames,
which map to the tables'and vicws' names at the data source. The
mappings obviate the need to qualify the nicknames by data source
names. The locations ofthe tables etnd views aretransparent to the client
application.

Nicknames are not alternative names for tables and views in the same
way that aliases arc; they are pointers by which the federated server
references these obj ects.

When a nickname is created for a table or view, the catalog is popul ated
with metadatathat the optimrzer can use to facilitate acceis to the table
or view. For example, the catalog is supplied with the names ofthe DB2
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datatypes to which the datatypes of the table's or view's columns map.
If the nickname is for atable with an index, the catalog is also supplied
with information related to the index; for example, the name of each

column in the index kev.

INDEX SPECIFICATIONS

When a nickname is created for a datasource table, the federated server
supplies the catalog with information about any indexes that a data
source table has. The optimrzer uses this information to facilitate
retrieval of the table's data. If the table has no indexes, the user can
nevertheless supply information that an index definition typically
contains; for example, which column or columns in the table to search
in order to find information quickly. The user would do this by running
a CREATE INDEX statement that contains the information and
references the table's nickname.

If there is a change in the data sources table statistics, it needs to be
reflected in the federated system. So there should be synchronization
between the table data at the source and at the federated system.
Dropping the nicknames andrecreating it can achieve this. Alternatively,
the statistics can be changed manually.

COMPENSATION

Compensation is the processing of SQL statements for RDBMSs that
do not support those statements. Each type of RDBMS supports a

subset of the international standard of SQL. In addition, some types
support SQL constructs that are outside any standard. The totality of
SQL that a type of RDBMS supports is called an SQL dialect. If an SQL
construct is found in DB2's SQL dialect, but not in a data source's

dialect, the federated server can implement this construct on behalf of
the data source.

PASS-THROUGH

Users can use the pass-through function to communicate with data
sources inthe datasources' own SQL dialect. Inpass-through, users can
submit not only queries, but also DML and DDL statements.



There are certain restrictions on using pass-through. For example, in a
pass-through sessiofr, dcursor cannot be opened directly against a data
source object.

When using pass-through the following information applies to all data
sources:

o IfaPREPARE statement is usedto dynamicallyprepare a statement
in a pass-through session, the latter statement cannot be processed
unless it is referenced in an EXECUTE statement in the same
sess10n.

o If a COMMIT or ROLLBACK command is issued duritrg a pass-
through session, this command will complete the cuffent Unit Of
Work (LJOW).

' Users and applications can use pass-through to write to data
sources - for example, to insert, update , anddelete table rows. Note
that a cursor cannot be opened directly against a datasource object
in a pass-through session (SQLSTIIIE 25000).

' An application can have several SET PASSTHRU statements in
effect at the same time to different data sources. Although the

Pass-fh rough sessron Going direct

Cursor cannot be opened directly Cursor can be opened.
against a data sources.

It does not support stored procedure lt does support stored procedure calls.
cal l.

There is no need for conversion of SQL lt uses DB2's SQL to query data sources
dialect because it uses the data source's and there is a performance issue
own SQL dialect. because the federated system has to

compensate the SQL dialect for the
data source's own dialect.

User can use DML statements like insert, User can use only select statement.
update, and delete.

LOBs are not supported. LOBs are supported

User can create tables/views in remote User cannot create tables/views in
databases. remote databases.

Figure 2: Statistics comparison
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application might have issued multiple SET PASSTHRU
statements, the pass-through sessions ate not truly nested. The
federated server will not pass through one data source to access
another. Rather, the server accesses each data source directly.

. If multiple pass-through sessions are open at the same time, each
unit of work within each session must be concluded with a

COMMIT or ROLLBACK statement. The sessions can then be
ended in one operation with the SET PASSTHRU statement and its
RESET option.

. It is not possible to pass through to more than one data source at a
trme.

. Pass-through does not support stored procedure calls.

Figure 2 compares statistics between pass-through and going direct.

Sajit K Mishra
Senior Sofnuare Engineer
IBM Global Services (India) @ Xephon2004

lnvoking DSNUTILS DB2 stored procedure via
REXX

This article will discuss and explain what stored procedures are and
their general p.rrpose.

The focus of the discussion will be on DB2 DSNUTILS stored
procedure and how it is invoked from a REXX environment accessing
aDB2 OS/390 environment. The JCL driver andthe actuaIREXX code
will be given.

A11 the necess ary and essential components for the invocation and
execution of DSNUTILS stored procedure will be discussed, including
the Work Load Manager (WLM) in an OS/390 environment, the
Recoverable Resource Services (RRS), Recoverable Resource Manager
Services Attachment Facility (RRSAF), and the necessary external
security interfaces such as RACF or TSS.
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This article will not discuss DB2 -managed Stored Procedure Address
Spaces (SPAS) as an environment to run stored procedures because
IBM has stated that SPAS will not support newly-created stored
procedures in DB2 OS/390 V8.

At the end of this article we will discuss in a high-level view how the
DSNUTILS stored procedure is used by ERP applications such as
PeopleSoft HR or Financials. Both PeopleSoft applications, HR and
Financials, use DSNUTILS storedprocedure in the same way ifthey are
implemented on DB2 OSl390.

STORED PROCEDURES GENERAL PURPOSE

Stored procedures are application programs that canbe written in high-
level languages such as COBOL, C,PLII, Assembler,, REXX, and Java.

Stored procedures can be written as subrcl-rtincs or as main programs.
They can contain static or dynamic SQL.

Java stored procedures can use static SQL fbr Java (SQLJ) or dynamic
SQL for Java (JDBC).

These stored procedures subroutincs oeln bc writtcrr in differentlanguages
as mentioned above and invol<cd liorn a clrivor program written in yet
another language. ll' program clcvckrpmcnt occurs in the OS/390
environment, it requires Languago llrrvironment libraries (LE 1370) to
establish a common run-timo cnvirulnment fbr all these languages.

Stored procedures can bc invol<ccl and executed locally like any other
subroutine or can be invokccl locally from a client workstation and
executed remotely on a servcr.

The invoking program can irrvol<c several storedprocedures in one Unit
Of Recovery GJOR) with two-phase commit processing.

Stored procedures achieve their best objectives and are most suited for
implementation in a client/server application, where a single invocation
ofEXEC SQL CALL cansave several individual remote SQL calls and
its associated formatting messages. This will significantly reduce
network traffic overhead from the client to the server and thus improve
performance.

If you find difficulty in building the syntax of stored procedures you
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should use DB2 Stored Procedure Builder, which is an application that
runs on various versions of Windows OS. For that purpose you can
consult an IBM Red Book called Cross-Platform DB2 Stored
Proceclures: Building and Debugging, SG24-5485-01, or check the
Web for the IBM DB2 Development Centre on the DB2 Developer
Dclmain site.

DSNUJ'ILS ENVIRONMENT

DSN uJ'l[-S stored procedure is one of several stored procedures that
IUM supplied inDR2 OS3g0Version 5 viaAPARPQ15634 andwhich
latcr on bccame part of the base of DB2 Version 6 andVersionl.

Drrrirrg instarllation of DB2 Version 7 or during migration from 5 to 6
to 7 ot' cliroctly from 5 to J, when the system programmer or the
cnvironrncnterl DBA runs the DB2 installation CLIST, a job called
I)SN'['l.lS(i will be generated. This is the job that creates the IBM
canncd storccl procedures, including DSNUTILS. We strongly advise
tlrc rcrrdcr to lerczrte thatjob and sfudy tt,particularly when it relates to
DSN t J'['l[.S stored procedure.

DSN t J' l' l [ .S stored procedure is used by an application automatically to
invol<c t)l]2 ulilitics such as image copy, reorg, RIINSTAI S, or quiesce
fiorn thc lrody of its calling program without the need to worry about
JC'[,, diltasct irllocation, orutility statements, etc. This JCL and dataset
melnagorllcrrt is a | | clone dynamically by DSNUTILS stored procedure.

All thc pr'ognunnror is requiredto do is to invoke the DSNUTILS stored
proccdu ro w i t h I i X D(l SQL CALL DSNUTILS (<bunch ofp arameterP)
END-ltXli('., sr.rpplying values for the relevant bunch of parameters.

About 43 piu'anrctc:rs arc involvedinthe DSNUTILS call. Some ofthese
paran-lctcrs ilt'c l'clcvilnt to some utilities and some are relevant to other
utilitics. J'hc ir-r'clcvunt perrameters are initialtzedto the empty string ''.
Beh i ncl t h o scc n cs t I r c [ ) S N u T I LS stored procedure invokes the famous
DSNI.JTILII prognun lo cxccute the desired utility.

The output gonoratcd by the desired utility is written to the
SYSIBM.SYSPItIN'l' gkrbal ternporary table. The invoking program
can declare zl cLrrsor orr this SYSIBM.SYSPRINT table and opens it like
this:



EXEC SQL DECLARE SYSPRINT CURSOR l^JITH RETURN FOR

SELECT * FROM SYSIBM.SYSPRINT
ORDER BY SEQNO;

EXEC SQL OPEN SYSPRINT;

The invoking program then fetches the output from the SYSPRINT
cursor row-by-row in the traditional way.

The DB2 Utility Guide and Reference manual explains the meaning
and how to set up the various parameters for the call.

DSNUTILS stored procedure supports the LISTDEF and TEMPLATE
features of DB2 Version 7 . Buf one should be aware that since this
stored procedure allows only a single utility invocation, caution should
be exercised in using the TEMPLATE feature for dynamic allocation.

Actuallythe original intent for DSNUTILS stored procedure was to run
via the IBM Control Centre from the workstation, but since then it has
been developed for other stand-alone uscs by applications, as we shall
see with PeopleSoft.

The DSNUTILS storcd procedure must run in a Work Load Manager
(WLM) environment that enarbles multiple address spaces. The WLM
is an MVS facility providirrg a solution to managing, balancing, and
di stributi n g M V S c o nr p u t i n g re so u rce s that areconcuffently demanded
by various compoting subsystcms such as CICS, DB2, etc.

Consequently the systcrns programmer should set up the application
environment and the scrvicc policy for DSNUTILS in WLM.

The WLM environment namc in the WLM config file shouldmatchthe
name of the environment in the CREATE STORE PROCEDURE
statement of the DSNUTILS or execution will fail.

The WLM procedure created fbr DSNUTILS should state NUMTCB: I
and there should be no limit on starting server address spaces for the
subsystem instance.

Stored procedures in general, includitrg DSNUTILS, can be used to
provide an additional layer of security. The privilege to create or execute
a stored procedure must be explicitly granted or revoked regardless of
the security requirements of the underlying base tables.

Stored procedures also have to satisfy external security interfaces such
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as RACF orTSS. The SECURITY parumeterinthe CREATE STORE
PROCEDURE statement of the procedure should be given careful
consid eration.

In addition, one should model on the followirg sample pennissions of
RACF to authonze a user to cre ate a stored procedure in a non- data
sharing environment:

PERMIT <dbZ subsystem name>.t,rlLMENV.(name of the wlm env) CLASS(DSNR)
ID( <useri d> ) ACCESS( READ)

The following is a sample of the necessary TSS permissions for the
storcd proccdure:

TSS ADD( (us;er prof i 1 e name) ) DB2 ( DSNR. )

TSS PtRMIl(<user id>) DB?(DSNR.<db2 subsystem).lllLMENV.(wlmenv))

Tho Rccovcrable Resource Services (RRS) is an OS 1390 facility that
coclrcli nutcs two-phase commit processing between various resources
within thc MVS system. DB2 supports these services, consequently
any applicatiorr that accesses DB2 resources like DSNUTILS needs
RRS to bc irtstullcd on OS 1390. It needs it up and running at the time
of thc cxccutior'r ol'the DSNUTILS stored procedure.

In acJclition, thc llccoverable Resource Services Attachment Facility
(RRSAF) is rtccdccl for any stored procedure that uses the WLM-
establ ishccl atklrcss spilce.

The user ll) associatccl with the WlM-established stored procedures
address spacc nrust bc able to read the ssnm.RRSAF profile and be
associated with it. That user ID must also be able to run this DB2
RRSAF attachrncnt IaciIity.

Since we aro invok ing I)SN UTILS stored procedure via REXX, it goes
without saying that thc RtIXX language support must be installed on
OS/390. This is donc lry thc MVS systems progralnmer. The DBA
needs only to BIN D thc rclcvant DBRMs into packages thatDB2 uses.
These packages arc placcd in different collections, namely DSNREXX,
DSNREXCS, DSNRFIXRS, DSNREXRR, and DSNREXUR. These
collections reflect thc verrious isolation levels of DB2. In order to
achieve the B I N D i n g, th e D BA should modifu then submit the installation
job DSNTIJRX, which can be found in the SDSNSAMP library that is
supplied by IBM.
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HOIV PEOPLESOFT APPLICATIONS USE DSNUTILS IN AN OS/390
ENVIRONMENT

We said before thatthe original intent for DSNUTILS stored procedure
was to run via the IBM Control Centre from the workstation, but, since
then, DSNUTILS stored procedure has evolved for use by various
applications. One of these applications is PeopleSoft, which uses it to
invoke aDB2 utility called RTINSTAIS.

One practical us age for invokitg DSNUTILS stored procedure from
REXX as discussed in this article is in troubleshooting of PeopleSoft
applications. Letus discuss how PeopleSoft invokes DSNUTILS stored
procedure.

There i s one kind ofPeople S oft application programs called Application
Engine (AE) that runs in the OS/390 environment in Unix System
Services to perform all sorts ofconcuffentbatch activities forPeopleSoft.

PeopleSoft AE programs invoke a proprretary function from within
their c od e ca I I ed o/nUp date Stats . Thi s People S o ft %IJ p date Stats invoked
function will resolve into an EXtrC SQL CALL DSNUTILS (<bunch
ofparameterP) EN D-EXEC. One ofthe parameters involved wouldbe
the name of the required DB2 utility, which in this carse is RLJNSTATS,
and other parametcrs would be the name ol'the clatabase and tablespace
thatAE requires to run the DBz RUNSTATS utility against.

In order for the '%UpdatoStatts to bc sueocsslll., the entire environmental
configurable componcnts discr-rssccl above tor DSNUTILS have to be
installed, configured,, ernd rLrnning. Also the %Updatestats has to be
enabledwithinthe PeopleSoll system itself, but thatis beyondthe scope
of this article.

The purpose for which AE, invokes the DR2 RLTNSTAIS utility is a
classic one. Fresh statistics for DB2, particularly in a dynamic SQL
environment such as a PeopleSoft environment, will help the DB2
optimrzer to decide and chose a better access path to access the
underlying DB2 tables. A better access path will improve application
performance and its throughput.

Like any other application, one may experience aperforrnance problem
in PeopleSoft that relates to the RLTNSTAIS utility.

One may not be sure where the problem resides. Is the problem in the
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application program or in the infrastrucfure environment?

In order to answer that question one caninvoke DSNUTILS using this
RExxprogram as explained in this article, outside PeopleSoft, in order
to validate that all the components necess ary for the execution of
DSNUTILS are set up and functioning well. Only then canwe exclude
the infrastructure environment from our troubleshooting effort as a
potential problem.

SAMPLE JC]L TO RUN A REXX PROGRAM THAT CALLS DSNUTILS
STORED PRPCIIiDLJI{| r OUJ'SI I)11 PTIOPLESOFT

/ /USERIDA JOB .CI ASS../
//STEPOT EXLC P(]M. IK.J IIIAI
/ /* browse the sd:;rrload I itrrary to verify that rxsubcom is there
/ /ST EPLI B DD DISP.-SIIIt, DSN-SYSI. XXX. SDSNI._OAD

//SYSEXEC DD DISP-SHll ,llSN-<library contains the rexx logic)
//SY SPRINT DD SYSOI] I=.-I

//SY SPUNCH DD SYSOII I.,*
//SYSUDUMP DD SYS0IJ I ]Ir

//SY STSPRT DI] SYSOII I..*
//SYSTSIN DD 

'<

DSNUTI LS

//

SAMPLE OF TI lli RtlXX PROGRAM (CALLED CONVENIENTLY
DSNUTILS) TI IAT INVOKES DSNUTILS STORED PROCEDURE

/* - x/

/* THIS IS A SAMPIE REXX PROGRAM. INVOKING DSNUTILS X/

/* * /
/* FIRST CHECK TO SEE WHETHER THE REXX/DBz COMMAND ENVIRONMENT IS */
/* AVAILABLE. IF IT IS NOT, THEN ESTABLISH IT. */
/* THEN CONNECT TO THE APPROPRIATE DATABASE (SUBSYSTEM) */
ADDRESS TSO ''SUBCOM DSNREXX''

/*THE PREVIOUS COMMAND IS TO CHECK I^IHETHER THE REXX /DBz COMMAND

ENVIRONMENT IS AVAILABLE TO YOU. IF IT IS NOT AVAILABLE THEN

YOU NEED TO ISSUE THE NEXT COMMAND, IE RXSUBCOM, TO ESTABLISH
THE ENVIRONMENT. AFTER YOU ESTABLISH YOUR ENVIRONMENT YOU CAN

CONNECT TO YOUR DESIRED DBz SUBSYSTEM */
IF RC THEN

DO

S-
IF

RC

S

ELSE

END

:RXSUBCOM('ADD 

"'DSNREXX"'DSNREXX' 
)

RC:O THEN

RXSTATUS 'ADDED'

RXSTATUS ' I SNOTADDED'

25



ADDRESS 'DSNREXX I

SSID:'<YOUR DB2SUBSYSTEM THAT YOU WANT TO ACCESS>'
''CONNECT'' SSI D

I F SQLCODE

DO

SAY '' FAI LED TO CONN ECT TO TH E DATABAS E''
SAY SQLCODE

EXIT B

END

/* ASSIGN VALUES TO YOUR VARIABLES */
WWUTI LITY ID : ''RUNSO1''
WWRESTART : ''NO''
WI^IUTSTMT : ''RUNSTATS TABLESPACE <DATABASE>. <TABLESPACE>''
wwursrMT : wwursrMT ll "TABLE(<CREATOR>.TABLE_X)

COLUMN(ALL)''
SAY "l,rlllJUTSTMT :::) r' 

WtllUTSTMT

WWRETCODE : A

WI^IUTI LITY_NAME "RUNSTATS TABLESPACE"
WI^IRECDSN ''''
WWRECDEVT E 'III
WWRECSPACE TA

WWDISCDSN I IIII

WWDISCDEVT I IITI

WI^IDISCSPACE IA
WI^IPNCHDSN - ""
WWPNCHDEVT - IIII

WWPNCHSPACE TA

l^lt^lC0PYDSNl - "'r
WWCOPYDEVT1 I I''I

WWCOPYSPACE1 I TO

I^JI^ICOPYDSNz E II'I
WI^JCOPYDEVT2 - I'''

WWCOPYSPACE2 T LA

WWRCPYDSN1 E II'I
WWRCPYDEVT1 '''I
I^IWRCPYSPACEI - 7A

WWRCPYDSNz G II''
[dl^J RC PY D EVT2 '' II

WWRCPYSPACEz : IA
hlt^Ihl0RKDSNl : ''''
I^IWWORKDEVT1 ''''
t^lt^lhl0 RKS PAC E 1 IA
WI^IWORKDSN2 : "''
l,rlldt^J0 RKD EVT2 : '' ''
W[^J[^I0RKSPACE2 : IA
WWMAPDSN : I'II

WI^IMAPDEVT : ''''
I^IWMAPSPACE : IA
IdWERRDSN : III'

t^JtlJ E RRD EVT '' ''
WWERRSPACE : IA
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hlhIFI LTRDSN : IIII

hlt,'l F I LTRD EVT : II II

t,\lWFI LTRSPACE : 7A

'' EX ECSQ L '' ,
II CALL DSNUTILS (
rr :hlt^IUTILITY ID
'I , : Wl^lRESTART

'' , : WWUTSTMTI' , : WWRETCODEII , :WhlUTILITY-NAMEII , : WWRECDSNII , :WWRECDEVTI' , :WWRECSPACE

'I , :WWDISCDSNII , :WWDISCDEVT

'I , :WWDISCSPACEII , : WWPNCHDSNII , : WWPNCHDEVTr' , : WWPNCHSPACEr' , :WWC0PYDSNlr' , : WWC0PYDEVTl

'' , : WWC0PYSPACEl

'' , : WWC0PYDSN2

'' , :WWCOPYDEVT2
rr , :WWC0PYSPACE2

'' , : WWRCPYDSNl

'r , : WWRCPYDEVTl

'r , :WWRCPYSPACEl

'' , : WWRCPYDSN2

" , : WWRCPYDEVT2

'' , : WWRCPYSPACE2

'' , :WWW0RKDSNI

'' , : WWW0RKDEVTI

'' , :WWW0RKSPACE1

'' , :WWW0RKDSN2

'' , :WWW0RKDEVTz

'' , :WWW0RKSPACE2

'' , : WWMAPDSNI' , :WWMAPDEVT

'r , : WWMAPSPACEII , : WWERRDSNII , :WWERRDEVTr' , :WhlERRSPACEII , :WWFILTRDSNII 
: WWFI LTRDEVTr' , :WWFILTRSPACE ",

rr)rt

/* READING FROM CURSOR SYSPRINT */
SAY

SAY ''HERE ARE THE UTI LITY MESSAGES : ''
SAY I'
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SAY

SQLSTMOl : ''SELECT * FROM SYSIBM.SYSPRINT t^lITH UR''
''EXECSQL DECLARE C1 CURSOR FOR S1''
CALL CHECKSQLCODE

"EXECSQL PREPARE S1 INT0 :SQLDAAI FROM :SQLSTM01"
CALL CHECKSQLCODE

''EXECSQL OPEN C1''
CALL CHECKSQLCODE

Sl-SQLCODE : A

/* REMEMBER THAT THE SQL/REXX INTERFACE AUTOMATICALLY PROVIDES THE

FIELDS OF THE SQLDA FOR EACH UNIQUE DESCRIPTOR NAME. SO ALL YOU NEED TO

DO IS TO INTERROGATE ITS VARIABLES */.
DO UNTIL(S1-SQLCODE <>A)

"EXECSQL FETCH C1 USING DESCRIPT0R : SQLDA01"
CALL CHECKSQLCODE

S1-SQLCODE: SQLCODE

I F SI-SQLCODE :A THEN DO

SAY SQLDAOI.2. SQLDATA

END

END

''EXECSQL CLOSE C1''
CALL CHECKSQLCODE

/* DISCONNECT FROM YOUR DATABASE X /
ADDRESS 'DSNREXX I

''DISCONNECT'''<YOUR DBz SUBSYSTEM>'

ADDRESS DSNREXX''DISCONNECT''
/* remove the host command env.i ronment * /
I F RXSTATUS 'ADDED' THTN

S-RC :RXSUBCOM( 'DELTTE' , 'DSNREXX' , 'DSNREXX')
EXIT A

CHECKSQLCODE:

/* REMEMBER THAT IN RL:XX SOL COMMUNICATIONS AREA (SQLCA) IS
AUTOMATICALLY INCLUDED BY TIlE SOL/REXX INTERFACE. SO ALL YOU NEED TO DO

IS TO INTERROGATE ITS VARIABLFS */.
IF(SQLCODE
DO

SAY ''SQLCODE 'I SOLCODE

SAY ''SQ LERRMC II 
SO LERRMC

SAY ''SQLERRP 'I SOLERRP

SAY ''SQLERRDI '' SOLERRD.l
SAY ''SQLERRDz II SOLERRD.2
SAY ''SQLERRD3 'I SOLERRD.3
SAY ''SQLERRD4 II SQLERRD.4
SAY ''SQLERRDs II SOLERRD.5
SAY ''SQLERRD6 II SOLERRD.6

EXIT B

END

RETU RN

Nicola Nur
Senior DBA (Canada) @ Xephon 2004
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Spiffing up SPUFI (Version 2l

DB2 Update, issue I32 (October 2003) had an artrcle about invoking
SPUFI from EDIT mode on some SQL.Various requests have been
made for improvements, and here is the result.

NEWFEATIJRES

New feafures include:

o Individual users want different options, so ESQL allows the user
to specify options via run-timeparumeters. These options include
most of the fields that you ean normally specify on the SPIJFI
panels, plus soffre functions specially for ESQL.

o A detailed H f LP panel documents ESQL functionality, including
the actual values of all default options as they are tailored in ESQL
EXEC.

o ESQL can gcnorate a batch job to process SQL using the DSNTEP2
program ancl thc SQL script is included inline.

. A title box carn bc erutornatically added atthe start ofthe SQL input
to identify thc subsystern, dateltrffie, SQL source dataset, and
which lines arc bcing executed.

. SQL scripts clownloaded from other platforrns ate often variable-
length files. Thcrefore, ESQL now accepts SQL input with any
record length and either fixed or variable record format. That is
converted to an SQL script with 8O-byte fixed-length records for
SPIIFI (or DSNTEP2).

o Any lines of SQL input longer than 80 bytes are truncated to 80
byes before being passed to SPUFI (or DSNTEP2) to run.
Alternatively, there is a new option to REFORMAT an SQL script
before running it. This option first removes any line numbers.
Next, any lines with SQL text longer than 7zbytes, or a comment
continuitrg past column 80, will be split into multiple lines.

. SPIIFI will dynamically change the DCB of an existing output file
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ifthe LRECL and RECFM values don'tmatch what's specified on
the SPUFI panel. EXSPUFI EXEC will now preserve the DCB of
apre-allocated output file by checking it and passing the existing
values to SPUFI.

o Some problems using IBM's standard CLISTs to invoke SPUFI are
avoided by not using them. SPUFI is now invoked directly in
EXSPUFI instead.

IMPLEMENTATION

The improvements are so extensive thatallparts ofthe firstversionneed
to be replaced, and a HELP panel and skeleton have been added.
Various tailoring of the code to your local standards is required. If you
have akeady created an ISPF command to invoke SPUFI using ESQL
(as described in the first article), it will continue to work OK with this
updated code.

ESQLHELPPANEL

This needs no changes.

) PANEL KEYLIST( ISRHLP2.ISR)
)ATTR DEFAULT( !+ )

--.I TYPE(PT)
$ TYPE(NT)
S TYPE( ET)

If TYPE(CT)
TYPE(TEXT) COLOR( BLUE)

N TYPE(OUTPUT) COLOR( RED) CAPS(OFF)
f TYPE(CHAR) INTENS( HIGH ) COLOR(TURQ)

\ TYPE(CHAR) INTENS( L0l^l ) C0L0R(GREEN)
/ AREA( DYNAMIC )

% AREA(SCRL) EXTEND(ON)
) BODY

/lHEt-P$-- ------! ESOL Command

$--- -/fHELP

$Command ::) ZCMD

$Versi on
2.4
%INFO

%

)AREA INFO

-FUNCTI0N : $ESQL runs SQL, ei ther from an onl i ne EDIT ( i nvoki ng SPUFI ) ,

or by
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$ creating a TS0 BATCH job (invoking DSNTEPZ) and subm'i tting it.
$ It can also be used to 'i nvoke SPUFI from an ISPF command, from any
$ ISPF pane1, as is described at the end of this HELP.

$

-INV0CATI0N:$The ES0L command can be
any ISPF EDIT or VIEhl to execute
execute on1 y the I i nes speci fi ed

I i ke the fol I owi ng:

Command -->SESQL (ssjd) (other parameters)
90000 r
/ t2, Sl-Y $ SELECT col l , cof 2

TAAAB FR0M tabl e1

/ L4, SF/ $ 0RDER BY col l :

AAAAOS STLECT * FROM SYSIBM. SYSTABLES;

The above example would run only the SELECT from tablel.

The SQL data does not need to be saved to d'i sk bef ore runni ng ESQL.

-SQL INPUT:$The input dataset can have any record length and either
fi xed or

variable record format. ESQL will copy the selected lines of SQL

to an B0-byte fixed-length file for input to SPUFI, or added as

in-stream SYSIN input in a BATCH job. Any long lines of SQL text
wi I I be truncated at 8A bytes i f ESQL 'i s run wi th the parameter
/lF0RM(N0)$or they will be reformatted into multiple lines if it is

$ run w.i th/fF0RM( YtS ) $parameter.
$

-REFORMATTED SOL:

$ The reformatting of S0L starts by removing any line numbers.
$ Next any S0L texE too long for SPUFI or DSNTEP2 will be split 'i nto
$ multiple lines. Then SOL can be up to column 72, and comments can
$ be up to column B0 for SPUFI or to column 72 for DSNTEP?.

$

$ For the best readability, the splitting is done at a blank, comma

$ or ri ght-bracket that i s not i nsi de a quoted character stri ng,
$ (del.i mi ted by/f '$or/f"$quotes ) . Any I i nes thus spf it are marked
$ with/l(-REF0RM$in columns 73 - 80.
$

Quoted character stri ngs are preserved as fol I ows:
a) If the original S0L text is less than 73 bytes, any character

stri ng on that I i ne may be i ncompl ete and conti nue onto the
next I i ne, where the conti nuati on woul d start i n col umn 1.
Such a line would be left unchanged.

b) If the text is longer than 72 bytes, any character string on

that line must be complete. That line would be split into
mul ti p1 e I i nes , wi th any 1 ong cha racter stri ngs conti nued onto
the next line, as described in a) above.

DATAS ETS :

ca I I ed f rom the command I 'i ne of
al I I i nes of the SQL data, oF to
bySCC$l i ne commands,
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If you are running the SQL via SPUFI and you don't specify dataset
names i n//I NDSN$or/I0UTDSN$pa rameters i t uses def aul t names I .i ke

SPUFI input :"IDSN
SPUFI output: "0DSN

If the output dataset already exists its DCB wjll be left as .i t is,
unless you use the/fLRECL$or/fRECFM$parameters to change jt. If the
dataset doesn't already ex.i st it w'i ll be created with default DCB

or according to anylflRECL $or/fRECFM$parameters specif ied.

-PARAMETERS:
$

$If any of the following are used they must be the first parameter
! Parm Descri pti on

lf ssid $DB2 sub-system irl . If not suppl.i ed - it uses the
default: def@ssid-
It HELP $d'i splay thls llEll) pane I

lf ? $display this HFLP panel
$

$The f ol I owi ng can be eln Ierred i n any pa rameter posi ti on
! Parm Descriptiorr
lf BATCH $run bhe SQt via ,r bat.ch job
$

$For SPUFI the fol lowirrr) citn be entered in any order, in
formatSpa rm( va I ue )

! Parm Defau l t Possi b l e Va l ues Descri pti on

# ALLOC "def@l'i ba,-any clist or exec
lf $SPUFI 1i brary al I ocat.i on routi ne name

lf scR "def@scrn'*Ni-.w, 0rrtop $l ogi cal SPUFI screen
It PAN "def@panl.'Yc:;, No $show SPUFI panel ?

lf TITLE "def@titl'-Ye:;, No $title in input identifying SQL source
It FORM "def@form^'Yc:;, No $reformat SQL input into 1st 72 bytes
It ED "def@ed -Yes, No $edit input f iIe before SPUFI invoked
lf INDSN -fully qualjfied name $SPUFI input SQL dataset name

It OUTDSN -fullv qualiFied name

lf $SPUFI output report dataset name
lf LRECL "def@len -BA 3?76t) $SPUFI output dataset LRECL

It RECFM "def@fmt -F, FB, VIJA, V, VB, VBA $SPUFI output dataset RECFM

It UNIT "def@uni -any typr. of DASD unit $SPUFI output dataset UNIT
lf BR "def@br -Yes, No $browse SPUFI output?
It LOC -any def ined locatron
# $SPUFI connect to DBZ I ocati on vi a DDF

It IS0 "def@i so -CS, RR $SPUFI i sol at'i on
It MAXN0 "def@mno -greater than 1 $max numeric chars in SELECT output
ll MAXCH "def@mch -greater than A

It $max character field length jn SELECT

ll MAXSEL "def@max -greater than 0

lf $maximum rows of data r'n SELECT output
It C0L "def@col -Names, Label s,Any, Both $SPUFI output col umn headi ngs
It COM "def@com-Yes,No $auto-commitforSPUFI
$

$For BATCH the following can be entered in any order, jn
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formatSparm(val ue)
! Parm Defaul t Possi bl e Val ues Descri pti on

ll TITLE "bat@titl-Yes, No $title 'i n input identifying SQL

source
# FORM "bat@form-Yes, No $reformat SQL input into 1st 72
bytes
It ED "def@ejc1-Yes, No $EDIT batch JCL before job
submission
# SUB "def@sub 'Yes, No $auto-submit batch JCL
$

$ Exampl es :

!a)SESQL
$Run SQL on the default DBz sub-system via SPUFI, using the default
$val ue of al I pa rameters as shown above.

$

!b)SESQL DB2A FORM(Y) ED(Y) MAXSEL(5AAA)

$Run SQL on DB2A sub-system, reformat the SQL into the first 72 bytes
$of the the SPUfI input file and invoke an EDIT of that file before
$SPUFI runs, and show a maximum of 5AAA rows for any SELECT.

$

!c)SESQL LRECL(,)?AA) RECFM(FB) UNIT(DISK) MAXCH(BO)

$Run SQL on the default DBz sub-system, creating a SPUFI output file
$w'i th RECFM==l ll ,lt\lC.L:329A and a maxjmum of BA bytes shown for any
$selected colunrn of type CHARACTER.

$

!d)SESQL SCR(Nt_W) t)AN(YES)

$Run S0L on thc rlc l'au'l t DBZ sub- system, i nvoki ng SPUFI i n a new spl i t
$screen and displaving the SPUFI panel - allowing the user to change
$any parameter:; irr SPUFT bef ore runni ng the SQL.

$

!e)SESQL DB2E BAlCll l0RM(YIS) ED(N)

$Run SQL on DBZI :;ub system via a batch job which executes DSNTEP2,
$and reformat the S0L irrto the first 72 bytes for input, but do not
$EDIT the batcft .j ob's JCL before submitting it.

INVOKE SPUFI VIA AN ISPF COMMAND:

You can invoke Lhe standard SPUFI by enteringSSPUFI$oTSSPUFI ssid$on
the command ljne of any ISPF pane1. Then the SPUFI primary panel
wi I I be shown, ready for i nput.
To be abl e to do fhat, add the fol I owi ng command to one of your
active command tables (preferably a User or Site table, if you
have them).

/fVern SPUFI

/fTrunc A

/fActi on SELECT CMD(%ESQL &&ZPARM) NEt,rlAPPL

/fDescription'Invoke SPUFI'

)INIT
VGET (DEF@SSID, DEF@SCRN, DEF@LIBA, DEF@PANL, DEF@TITL, DEF@FORM,

DEF@ED, DEF@LEN, DEF@FMT, DEF@UNI, DEF@BR, DEF@ISO, DEF@MNO,
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DEF@MCH, DEF@MAX, DEF@COL, DEF@COM, DEF@EJCL, DEF@SUB) SHARED
&BAT@TITL : &DEF@TITL
&BAT@FORM : &DEF@FORM

&L2 : '.CCAAAz'.

&L4 : 'CCUAA4'.
&sH : 'ff\\\\'
/* default SPUFI input and output dataset names */
IF (&ZPREFIX : &ZUSER)

&IDSN :'&ZUSER. .SPUFIN'
&0DSN'&ZUSER. .SPUFI0UT.ss'id'

ELSE /* &ZPREFIX ---I: &ZUSER */
&IDSN :'&ZPREFIX. .&ZUSER. .SPUFIN'
&0DSN :'&ZPREFIX. .&ZUSER. .SPUFI0UT.ssid'

IF (&ZKLUSE N)

&ZERRSM I I

&ZERRLM I

&ZERRALRM NO

. MSG : ISRTOAT

. HHELP : ISPOUOA4

ELSE

. HHELP ISPATAA6

) PROC

) END

/* user has KEYLIST OFF */

*** use PFIU/PFI1 to scroll UP/D0WN ***'

DSNESPO I PANEL

This is not the full panel definition. Start with a copy of the IBM panel
and apply the following additions/updates:

I Insertthis atthe startofthe )ATTRsection(beforeIBM's comments):

/********************************************************************* f
/* This is a standard IBM panel with modificat'i ons to enable SPUFI to*/
/* be run di rectly f rom an EXEC or CLIST, without the panel d'i spl ayed*//*-- -----*/
/* */
/* a) When a dataset name is specjfied in SPUFIDSN (Profile pool ), it*/
/* has come f rom REXX EXEC EXSPUFI. Current f i el d val ues wi'l I be * /
/* saved, repl aced by val ues f or i mmed'i ate executi on of the dsname*/
/x f rom SPUFIDSN, and <ENTER> key simul ated (to 'i nvoke the S0L * /
/* processi ng wi thout di spl ay.i ng the pane'l ) . 0n return to thi s * /
/* panel the original field values are written back to the poo1, x/
/* and <E|tID> key simulated (to exit without displaying the panel).*/
/* Therefore, the user does not see thi s panel at al I . * /
/x * /
/* Note that the above actions only occur if SPUFIDSN holds a name*/
/* f rom EXSPUFI; otherwt'se .i t f uncti ons as usual . Ed j t macro ESQL*/
/* invokes EXSPUFI and other execs/clists could potentially do the*/
/* same. */
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/* */

Ron x/
Ron x/

/* Ron */
/* save Dataset Name Ron * /
/* Ron x/
/* remove dsname from pool Ron * /
/* Ron */

/* Ron */
save 0utput Dataset Name Ron * /

Ron */
new out-dsname suppl i ed Ron x /

/* out-dsname Ron * /
'COND' or bl ank Ron * /

: &7) /* Ron */
/* Ron */

/* nemove dsname from pool Ron * /
/* Ron */

/* save
/*

/* Ron */
Change Defaul ts Ron * /

/* b) DATA SET NAME fields add final quote or bracket automatically */
/*-- -----*/
/* Versi on 2.A Last Updated: 2AA3/I7/26 by Ron Brown x /
/ ********************************************************************* /

2 Put your company name in the title to show it is a modified panel.
Change the second line of the )BODY section as follows (the rest
of the section is unchanged):

SPUFI for Sp'i ffy Computer Co. SSID: &DSNE0V01

3 Insert this at the end of the )NIT section (the rest of the section is
unchangcd ):

/*-- --x/
/* SAVE & Rl,S l0RE VALUES T0 RUN SPUFI l^IITH0UT DISPLAYING THIS PANEL*//*-- --*/

VGET (SPUI IDSN) PROITILE

IF (&SPUFIDSN 14 &Z)
&EXSPUI I - Y

/*- - Input [)at.aset Name - -* /
&0LDFSVlt, &tlSNESVl5
&DSNTSVIb &SPUFIDSN
&SPUFII]SN &1

VPUT ( SPIJT tt)SN ) PROFI LE

/*-- 0utprrt. l)at.asr-.t Name --*/

/* dsn from EXSPUFI exec? Ron x/
/* if dsname found
/* invoked by EXSPUFI

&OLDESV lfr &DSNFSV16 /*
VGET (S]'IJttOIJI) PROFILE /X
IF(&SPlJtt0tlt 1-&z) /*

&OU II)SN IRUNC( &SPUFIOUT, ' , ')
&OU I(;ONI) *. IRAI L /*
IF (&DSNtSV]6 &7 OR &OUTCOND

&I)SNt SV I6 &OUTDSN

&sPllr r0rJl - &t
VPU I ( SPI.JTIOUT) PROFI LE

/*-- Change l)e[aults? --*/
&OLDESVlA &DSNISVIA
&DSNESV TA NO

/*-- Edit Irrllut Dataset? --*/
&OLDESVT/ : &DSNESVl7
&DSNESVl/ * NO

/* save Edit Input
/*

/* save Execute SQL

/*

/* save Autocommi t
/*
/* va'l ue suppl i ed
/*

/*VPUT ( DSNISVl i ) PROFI LE **
/* - - Execute SQL? - -x /

&OLDESVlB &DSNESVlB
&DSNESVlB YES

/* - - Autocommi t? - -* /
&OLDESVlD &DSNESVlD
VGET (SPUFICOM) PROFILE
IF (&SPUFICOM-.-r: &Z)

&DSNESVlD &SPUFICOM

Ron */
/* Ron x/

Ron */
Ron */
Ron */

/* Ron x/
Ron x/
Ron */

/* Ron */
Ron */
Ron x/
Ron */
Ron */
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&SPUFICOM : &7

VPUT (SPUFICOM) PROFILE
ELSE

&DSNESVlD: YES

/* - - Browse 0utput Dataset? - -x /
&OLDESV19: &DSNESV19

VGET (SPUFIBRO) PROFILE
IF (&SPUFIBRO -I: &7)

&DSNESV19 : &SPUFIBRO
&SPUFIBRO : &Z

VPUT (SPUFIBRO) PROFILE
ELSE

&DSNESV19: YES

/* - - Connect Locati on - -* /
&OLDESVlL : &DSNESVlL
VGET (SPUFILOC) PROFILE
IF (&SPUFILOC -I: &Z)

&DSNESVlL : &SPUFILOC
&SPUFILOC : &Z

VPUT (SPUFILOC) PROFILE
ELSE

&DSNESVlL : &7

/*-- Isolation Level --*/
&OLDESV2F: &DSNESV2F

VGET ( SPUFI ISO) PROFI LE

IF (&SPUFIISO---1: &I)
&DSNESV2F &SPUFI I SO

&SPUFIISO &7

VPUT (SPUFIISO) PROFII E

ELSE

&DSN ESV2 F CS

/*-- Max SELECT lines */
&OLDESV2D &DSNF-SV2D

VGET (SPUFIMAX) PROFILI
IF (&SPUFIMAX--I- &Z)

&DSNESV2D &SPI.JFIMAX

&SPUFIMAX &Z

VPUT (SPUFIMAX) PROFILE
ELSE

&DSNESV2D 25AA
/* - - 0utput LRECL - -* /

&OLDESV2C &DSNESV2C
VGET (SPUFILEN) PROFILE
IF (&SPUFILEN-.r: &7)

&DSNESV2C : &SPUFI LEN

&SPUFILEN : &7

VPUT (SPUFILEN) PROFILE
ELSE

&DSNESV2C:4A92
/*-- 0utput BLKSIZE --*/

&OLDESV21: &DSNESV2*

/* Ron */
/* remove value from pool Ron */
/* Ron */
/x Ron */

/x Ron */
/* save Browse Output Ron * /
/* Ron x/
/x value supplied Ron */
/* Ron */
/* Ron */
/* remove value from pool Ron */
/x Ron */
/* Ron */

/* Ron x/
/* save Connect Locat'i on Ron * /
/* Ron x/
/x val ue suppl i ed Ron * /
/* Ron */
/* Ron */
/* remove value from pool Ron */
/* Ron x/
/* Ron */

/* Ron */
/* save Isolat'i on Level Ron */
/* Ron */
/* value supplied Ron */
/* Ron */
/* Ron x/
/x remove value from pool Ron */
/* Ron */
/* Ron */

/x Ron */
/* save Max SELECT Lines Ron */
/x Ron */
/* value supplied Ron x/
/* Ron x/
/* Ron */
/* remove value from pool Ron */
/* Ron */
/* Ron */

/* Ron */
/* save 0utput LRECL Ron */
/* Ron x/
/* value suppljed Ron */
/x Ron */
/* Ron */
/* remove value from pool Ron */
/* Ron */
/* Ron */

/* Ron */
/* save 0utput BLKSIZE Ron */
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VGET (SPUFIBLK) PROFILE /* Ron */
IF(&SPUFIBLK-':&Z) /* valuesuppli ed Ron*/

&DSNESV21 : &SPUFIBLK /* Ron * /
&SPUFIBLK : &7 /* Ron xl
VPUT (SPUFIBLK) PR0FILE /* remove value from pool Ron */

ELSE /x Ron x /
&DSNESV21 : 4A96 /* Ron * /

/*-- Output RECFM --x/ /x Ron x/
&0LDESU22 &DSNESU?? /x save 0utput RECFM Ron x /
VGET (SPUFIFMT) PROFILE lx Ron */
IF (&SPUFIFMT--r: &7) /* value supplied Ron */

&DSNESU?? &SPUFI FMT /* Ron * /
&SPUFIFMT : &7 /* Ron xl
VPUT ( SPUFI FMT) PR0FI LE /* remove val ue from pool Ron x /

ELSE /* Ron */
&DSNESU?? VB lx Ron x /

/*-- 0utput UNIT --*/ /* Ron */
&OLDESV2E &DSNESV2E /* save Output UNIT Ron */
VGET (SPUFIUNI) PROFILE /x Ron x/
IF (&SPUFIUNI ---': &Z) /* val ue suppl ied Ron */

&DSNESV2E : &SPUFIUNI /* Ron */
&SPUFIUNI : &Z /* Ron */
VPUT (SPUFIUNI) PR0FILE /* remove value from pool Ron x/

ELSE /* Ron x /
&DSNESV2E : SYSDA /* Ron * /

/*-- Maximum numeric characters --*/ /* Ron */
&0LDESV24 &DSNESV24 /x save max num chars Ron x/
VGET (SPUFIMNO) PROFILE /* Ron */
I F ( &SPUFIMN0 j: &7) /* val ue suppl i ed Ron x /

&DSNESV24 &SPUFIMNO /* Ron * /
&SPUFIMN0 &Z /* Ron * /
VPUT (SPUFIMNO) PR0FILE /* remove value from pool Ron */

ELSE /* Ron * /
&DSNESV24 33 /* Ron * /

/x-- Maximum character field --*/ /* Ron */
&0LDESV25 &DSNESV25 /* save max chars Ron */
VGET ( SPUFIMCH ) PR0FI LE /* Ron * /
IF (&SPUFIMCH--'- &7) /* value supplied Ron */

&DSNESV25 &SPUFIMCH /* Ron * /
&SPUFIMCH &7 /* Ron * /
VPUT ( SPUFIMCH ) PR0FI LE /* remove val ue from pool Ron * /

ELSE /* Ron x /
&DSNESV2S = 256 /* Ron * /

/*-- Column Heading --*/ /* Ron */
&0LDESV26 : &DSNESV26 /* save column heading Ron */
VGET (SPUFIC0L) PROFI LE /* Ron * /
IF (&SPUFICOL -.,: &Z) /* value suppl jed Ron */

&DSNESV26 : &SPUFIC0L /x Ron x/
&SPUFIC0L : &7 /x Ron x/
VPUT (SPUFIC0L) PR0FILE /* remove value from pool Ron */

ELSE /* Ron * /
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&SPNL : N0 /* Ron */
/*-- S.i mulate <ENTER> key --*/ /* Ron */
. RESP : ENTER /* thi s wi r I run the sQL Ron * /

&SPUFIPNL : &7 /* Ron */
VPUT (SPUFIPNL) PROFI LE /* remove val ue from pool Ron * //*-- ----*/

ELSE /x &SpUFIDSN : &Z Ron */
/*-- &SPUFIDSN: &Z in normal use, or after SQL was run for EXSpUFI -*/

IF (&EXSPUFI : Y) /* if invoked by EXSPUFI Ron x/
IF (.MSG: DSNE361 0R &SPNL: N0) /*'SPUFI C0MPLETE' msg Ron*/

/* - - Si mul ate <END> key - -* / /* Ron * /
IF (.MSG -': &z) .MSG: &7 /*must remove any message Ron*/
. RESP : END /* we're fi ni shed now! Ron * /

IF (.MSG: &7 & &SPNL : YES) /* no message shown Ron x/
&SPNL N0 /* don't show it next time Ron */

/x-- ----*/

4 Change the end ofthe )PROC section to the followirg; note thatall
the altered lines have the comment 6** Ron *l'and the rest are
unchanged:

I F ( &DSN ESV 1B 'Y ES' ) /* EXECUTION REQUESTED */
VER(&DSNESVl5,NONBLANK,MSG:DSNE35O) /X IS INPUT DS SPECIFIED ? */
VER(&DSNESVl5,DSNAMEPQ) /* SYNTAX CHECKING'OTHER'DS ** Ron */
VER(&DSNESVl6,NONBLANK,MSG:DSNE359) /* IS OUT DATA SET SPECIFIED?* /
VER( &DSNESVI 6, DSNAMEQ )

I F ( &DSNESV16 SYSOUI )

. MSG DSNE36O

IF (&DSNESVIB 'NO ')
I F ( &DSNESV17 'YES' )

lx SYNTAX CHECKING OUTPUT DS ** Ron */

VER(&DSNESVl5,NONBLANK,MSG:DSNE35O) /X IS INPUT DS SPECIFIED ? */
VER( &DSNESV15, DSNAMEP0 ) /* SYNTAX CHECKI NG '0THER' DS ** Ron*/

I F ( &DSN ESV19 'Y ES' ) /* BROWSE OPTIONS SELECTED * /
VER(&DSNESVl6,NONBLANK,MSG:DSNE359)/*IS OUT DATA SET SPECIFIED? */
VER( &DSNESV16, DSNAMEQ ) /*SYNTAX CHECKING 0UTPUT DS ** Ron*/

At the end of the )PROC section add the followitrg immediately
before the )END:

/*-- ---*/
/* if invoked by EXSPUFI - restore all panel values before EXIT */
/*-- xl

&DSNESV26 : NAMES

/*-- Show this panel? --x/
VGET (SPUFIPNL) PROFILE
I F ( &SPUFI PNL YES )

&SPNL : YES

ELSE

IF (&EXSPUFI : Y & .RESP END)
&DSNESV15 &OLDESV15

/*

/*
/*
/*
/* don't show this panel

/*
/* restore Dataset Name

/* I F SYSOUT SPEC I FI ED

/* WE DONT SUPPORT IT
/* EXECUTION NOT REQUESTED * /
/* EDIT OPTION SELECTED * /

Ron */
/* Ron */

Ron x/
Ron */
Ron */
Ron * /

*/
*/

Ron*/
Ron*/
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/* Ron*/
/x restore 0utput Dsname Ron*/
/* Ron*/
/* restore Change Defaults Ron*/
/* Ron*/
/* restore Edit Input Ron*/
/* Ron*/
/* restore Execute SQL Ron*/
/* Ron*/
/x restore Autocommi t Ron*/
/* Ron*/
/* restore Browse Output Ron*/
/x Ron*/
/x restore Location Ron*/
/* Ron*/
/* restore Isolation Level Ron*/
/x Ron*/
/* restore Max SELECT L'i nes Ron*/
/x Ron*/
/* restore 0utput LRECL Ron*/
/* Ron*/
/x restore 0utput BLKSIZE Ron*/
/* Ron*/
/* restore 0utput RECFM Ron*/
/* Ron*/
/* restore 0utput UNIT Ron*/
/* Ron*/
/* restore Max Num Chars Ron*/
/* Ron*/
/* restore Max Chars Ron*/
/* Ron*/
/* restore Col umn Headi ng Ron*/
/x Ron*/

) END

ESQLJOB SKtjt,lirON

Modify the job card to your local standards. Note that the jobname is

the TSO uscricl plLts one character,and that charucter changes each time
a job is gencrettccl.

You should also change the STEPLIB libraries, and possibly the PLAN
name.

)CM +--- ---+
)CM I This is used by ESQL REXX edit macro to invoke DSNTEP2 in batch 

I

)CM +--- ------+
/ /&ZUSER.&ESQLCHAR JOB (&ACCT),' BATCH SQL"CLASS:A,MSGCLASS:R,
// NOTIFY:&&SYSUID,TIME:1439, REGION:32M

VPUT (DSNESV15) PROFILE

&DSNESV16 &OLDESV16

VPUT (DSNESV16) PROFILE

&DSNESVlA &OLDESVlA
VPUT ( DSNESVlA) PROFI LE

&DSNESV17: &OLDESV17

VPUT ( DSNESVlT ) PROFI LE

&DSNESVlB &OLDESVlB
VPUT (DSNESVlB) PROFILE

&DSNESVlD &OLDESVlD
VPUT (DSNESVlD) PROFILE

&DSNESV19 &OLDESV19

VPUT ( DSNESVl9 ) PROFI LE

&DSNESVlL : &OLDESVlL
VPUT (DSNESVlL) PROFILE

&DSNESV2F &OLDESV2F

VPUT (DSNESV2F) PROFILE
&DSNESV2D &OLDESV2D

VPUT (DSNESV2D) PROFILE

&DSNESV2C &OLDESV2C

VPUT (DSNESV2C) PROFILE

&DSNESV21: &OLDESV21

VPUT ( DSNESV2l ) PROFI LE

&DSNESV22 &OLDESU22
VPUT ( DSNESV22 ) PROFI LE

&DSNESV2E &OLDESV2E

VPUT (DSNESV2E) PROFILE

&DSNISV24 &OLDESV24

VPUT (DSNESV24) PROFILE
&DSNESV25 &OLDESV25

VPUI ( DSNESV25 ) PROFI LE

&DSNESV26 &OLDESV26

VPUT (t]SNTSV26) PROFILE
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//*
)cM
)CM

//*
//*
/ /*

/*J]BPARM SYSAFF:&ZSYS I D J ES2 control ca rd
//*MAIN CLASS:&ZSYSID JE53 control card

RUN SQL IN BATCH

/ /DSNTEP2 EXEC PGM:IKJEFTlA, DYNAMNBR:20

/ /ST EPLIB DD DSN:SDBA.&SSID. . RUNLIB. LOAD, DISP:SHR
/ / DD DSN:SYS1. DBz. SDSNLOAD, DISP:SHR
/ /SYSTSPRT DD SYSOUT:*
/ /SY SPRINT DD SYSOUT:*
/ /SY STSIN DD *
DSN SYSTEM(&SSID)

RUN PROGRAM(DSNTEP2) PLAN(DSNTEP2) PARMS (' / ALIGN( LHS)' )

END

/*
//SYSIN DD *

ESQLMACRO

Check all the default values at the start of the EXEC and update thcnr
as desired:

o Set a defauItDB2 sub-system ID.

' An output dataset name can be generated and definitely uscd
('YES'), or used on the condition that no previous namc was
defined ('COND'), or the previously used name should be usccl
('NO').

' As supplied here, some SPUFI fields are set to non-standard valucs
(MAX CHAR FIELD - 256, MAX SELECT LINES
ISOLATION: 'CS').

' Check libry-alloc : 'DB 2LIBS'; change it to the name ofyor;r owrl
library allocation routine if you don't want to use DBZLfBS.

Check section 'CREAIE-SPUFIDSN'where it creates the narne lirr
the SPUFI input dataset. In this code it will be called 'userid.SPu FIN'
or 'tsoprefix.userid. SPUFN', conforming to IBM standards. Howcver,
if the user has set TSO PROFILE NOPREFIX, it gets a value: fiom
RACF and thatmay not be valid for your company. (It may also gcncrate
anarrre for the SPIJFI output dataset, and thatwill be based on the name
for the SPUFI input dataset.)
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f *:::::::
/* ESQL: Execute SQL using
/*

i ne ) or DSNTEP2 ( batch )

2.4

x/
*/
*/

*/

SPUFI (onl
Version

a) If invoked from EDIT (for ONLINE use): */
'i e enter 'ESQL' or 'ESQL ss'i d' on command I i ne, and * /

sel ect the I i nes of SQL vi a 'CC' I i ne commands * /
The SQL will be copied to a file (reformatted jnto the */
first 72 bytes if necessary), for input to SPUFI. */
Then that SQL will be invoked immediately and the SUPFI x/
output f .i I e shown, F€turni ng di rectly to EDIT vi a PF3. x /
Thus, the user does not see the normal SPUFI pane1. */

*/
/x b) If .i nvoked from EDIT (for BAfCH use): */
/x .i e enter 'ESQL BATCH' or 'ESQL ssi d BATCH' , and sel ect * /
lx the I i nes of SQL v'i a 'CC' I i ne commands * /
lx The SOL will be processed exactly as above, except a */
/* batch job w.i ll be submitted to run DSNTEP?. */
/* * /

c) If invoked via command: */
ie enter 'SPUFI' or 'SPUFI ssid' on command line, where */

that 'i s def i ned as: SELECT CMD(%ESQL &ZPARM) NE[tlAPPL * /
'i n an active ISPF command table. */

Then the normal SPUFI panel (DSNESPAI) will be shown. */
*/

/* Externa l s: */
cal I DB2LIBS, then i nvoke SPUFI * /
allocate DBZ l'i braries for SPUFI */
JCL for batch SQL job (uses DSNTEP?) */
HELP panel explaining use of ESQL

/*
/*
/*
/*
/*
/x
/*
/*
/x

/*
/x
/*
/*
/*
/x

/*
/*
/*
/*
/*

FXSPIII T REXX

DBZI TBS REXX

ES0l,J0tJ Skel
ES0llll lP Panel
DSNI Sl'0 l Panel modi f i ed vers'i on of IBM-suppl i ed panel * /

/* Wri tten: '?AA.l/A6/A5 Last Updated: 2AA3/17/26 by Ron Brown * /
t+_____ _______+ I

I " 
----- |

Address ISPI XtC "C0NTR0L ERRORS RETURN" /* handle any errors here*/
/*-- default, values --*/
def@ssjd 'ssid' /* ssid used when none specjf ied */
def@scrn '0N[0P' /x'NElll' or '0NT0P' x/
def@pan1 'N0' /* show mai n SPUFI panel ? * /
def@titl 'YES' /* title at start of input */

- spuf i out 'C0ND' /* generate output dataset name?. * /
/* 'N0' , 'YES' or 'COND' * /

def@form 'N0' /* reformatSQLtolstT2 bytes */
def@ed 'N0' /* ed.i t input? 'YES' or 'N0' */
def@br 'YES' /* browse output? 'YES' or 'N0' * /
def@l en '4092' /* output dataset LRECL * /
def@blk '3276A' /* output dataset BLKSIZE */
def@fmt : 'VB' /x output dataset RECFM */
def@uni 'SYSDA' /* output dataset UNIT */
def@mno : '33' /* maximum numeric characters */
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def@mch : '256' /* maximum character field x/
def@col : 'NAMES' /* col umn headi ngs * /
def@'i so : 'CS' /* SPUFI isolation? 'CS' or 'RR' */
def@max : '25AA' /* maximum SELECT l.i nes */
def@com : 'YES' /* autocommit? 'YES' or 'N0' */
def@liba : 'DB?LIBS' /* rout'i ne to alloc SPUFI libs */
def@ejcl : 'YES' /* edit batch JCL before submit? */
def@sub : 'N0' /* auto-submit of batch JCL? */
dset : '' /* name of SPUFI i nput dsn ( j f SQL copi ed .i nto 1t)* /
/* - - get any i nput pa rameters - -x /
Address ISREDIT "MACR0 (parms) N0PR0CESS"
macfo fC : fC
If macro_rc
Else Address ISPEXEC "C0NTR0L DISPLAY SAVE"
Call INPUT-PARMS /* get any user-specjfied parms ^//*-- create input file for SPUFI or DSNTEP2 --*/
If macro_rc : A Then /* running from Edit/View ^/CalI GET-SQL /* get specified SQL statements ^/
/*-- run the SQL in the input file --*/
If result : A Then Do

If esql_mode : '0NLINE' Then Do

If macro-rc : A Then /* if running from Edit/V1 ew ^/Call CREATE-SPUFIDSN /* write SQL into SPUFI input f ilr,^/
Cal I RUN_EXSPUFI /* SPUFI onl i ne ^ /
End

If esql_mode : 'BATCH' Then
Cal I SUBMIT_BATCH_JOB /* DSNTEP2 batch job 

^ /
End

If macro rc g rhen /* running from Edit/view
Address ISPEXEC "C0NTR0L DISPLAY REST0RE"

Return /* - -

^/

__A I/*
/* get user parms + defaults to set input parms

I NPUT P

/* n

Pars

ARMS:

ow we can see what parms we received
e Upper Value ' 'parms With parml
' ALLOC(' I i bry_al I oc ')' ,

EDJCL(' edit_jc1 )'
SUB(' submit_jcl ')'
SCR(' spufi_screen ')'
PAN(' spufi_pan ')'
PNL(' spufi_pnl )'
TITLE(' sq1_title ')'

DB2 iibrary allor: ^/
EDIT batch JCL

SUBMIT batch JCI ^/
l ogi ca1 SPUFI scr'(,('n ^ /
show SPUFI panell ^/
show SPUFI parte'l'i ^/
title in SOL inllul, ^/
SPUFI i nput dsnarnr, ^ /
SPUFI output. (l:;n,nnt. 

^ /
ref ormat i npu t. rla l,,t'l ^ /
ref ormat i nprr t. da l'.,t' ^ /
SPUFI output I RtCl ^/
SPUFI output. RfCIM ^/
SPUFI output UNII */

I NDSN ( ' spufi dsn
0UTDSN('spufiout
F0RM(' format
REF0RM(' reformat

)'
)'
)'
)'

*/

/*
/*
/*

/*
/x
/*
/x
/*
/*
/*
/*
/*
/*
/*

LRECL(' spufi_l en ')'
RECFM(' spufi_fmt ')'
UNIT(' spufi_unj ')'
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' ED(' spufi-ed ')', /* edit input file?. xl
' BR( ' spufi-br ' ) ' , lx browse SPUFI ouLputt* /
' L0C(' spufj-loc ')', /x connect locat.i on x/
' IS0(' spufi-iso ')', /* SPUFI isolation */
' MAXSEL(' spufi-max ')', /* max SELECT lines */
' MAXNO(' spufi-mno ')', /* max numeric field */
' MAXCH(' spufi-mch ')', /* max char field */
' C0L(' spuf i-col ' )' , /* col umn head'i ng * /
' C0M(' spufi_com ')' /* auto-commit */

/*-- Show HELP panel --*/
If parml : 'HELP' I parml '?' Then Do

Address ISPEXEC "VPUT (", /* pass default values to HELP panel*/
"def@ssid, def@scrn, def@liba, def@panl, def@titl , def@foftTt ,",
"def@ed, def@l en, def@fmt, def@uni , def@br, def@i so, def@mno, ",
"def@mch, def@max, def@col, def@com, def@ejcl, def@sub) SHARED"

Address ISPEXEC "SELECT PGM( ISPTUT0R) PARM( ESQLHELP)"

Exit A

End

/*-- DBZ ssid --*/
If Length(parm1) <> 4 | Pos('(',pdrml)

Then ssid def@ssid
Else ss.i d parml

/x-- title in SQL input --*/

/* user speci f i ed no ss.i d * /

If sq1_title '' Then sqi_title : def@titl
If Pos(sq1_t.i tle,'N0') :1 Then sq1_t'i tle 'N0'
Else sq1_title 'YES'

/*- - ref ormat i nput i nto f i rst 72 bytes? F0RM(x) or REF0RM(x) - -* /
If format
If reformat : ' I Then reformat : def@form
If Pos(reformat,'N0') 1 Then reformat: 'N0'
El se reformat : 'YES'
/*-- submitting a batch job? --*/
If Pos(' BATCH ' ,Transl ate(' 'parms' ') ) : A Then

esql_mode : '0NLINE'
El se Do

esql_mode 'BATCH'
/*- - edi t batch JCL EDJCL(x) or ED(x) - -x /
If ed'i t_jcl : I ' Then edit_icl : spuf i-ed
If edit_jcl : r' Then edit_jcl : def@ejcl
If Pos(edit_jcl ,'N0') l Then edi t-icl :'N0'
Else ed'i t_jcl 'YES'
/*-- subm.i t batch JCL SUB(x) --*/
If submit_jcl '' Then subm'i t_jcl : def@sub
If Pos(submit_jcl,'N0') 1 Then submit-icl : 'N0'
Else submit_jcl : 'YES'
/*-- create message for EDIT of batch job --*/
If edit_jc1 'YES' Then Do

If submit_jcl :'YES' Then
ZEDLMSG : ' ****** Thi s JCL wi I I be automati cal I y' ,

'submi tted ****** '

If submit_jcl :'N0' Then
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ZEDLMSG : ' ****** Thi s JcL wi r r NOT be' ,
' a utomati ca 1 1y s ubm'i tted ****** '

Address ISpEXEC "SETMSG MSG( ISRZ AAI),,
End

/*-- create message for inval id batch parameter combjnation --*/
If edit_jc1 : 'N0' & submit_jcl : 'N0' Then Do

ZEDLMSG : '****** ESQL parameters: BATCH ED(N0) SUB(N0) not' .

'accePted ***** '

Add res s I S p EX EC "S ETMSG MSG ( ISRZ1AI),,
Exit B

End

/x-- end of BATCH parameters --x/
Return A

End

/*-- routine to allocate libraries --*/
If libry-alloc : '' Then /*'N0' means already allocated */

libry_alloc def@liba
/*-- SPUFI logical screen --*/
If spufi-screen ' ' Then spufi_screen : def@scrn
If Pos(spufi_screen,'NEW') :1 Then spuf-i_screen: 'NEW'
El se spufi_screen : '0NT0p'
/*-- show main SPUFI panel? --*/
If spufi_pan
Else If spufi-pn1 : '' Then spufi_pn1 : def@pan1
If Pos(spufi_pnl,'yES') : 1 Then spufi_pn1 : 'yES,
Else spufi_pn1 : '' /*'N0' is default */
/x- - SPUFI i nput dataset name - -* /
I f spufi dsn

spuf idsn : Strip(spuf.i dS0,'B',""')
/*-- SPUFI output dataset name --*/
If spufi out

spufiout : ff 'r'spufiout""'

/x remove any quotes*/

/*-- SPUFI output LRECL, RECFM & BLKSIZE --*/
If spuf i_len

If spufi_len '' Then spuf.i_len def@len

has quotes*/

If spufi_fmt : " Then spufj_fmt : def@fmt
Select /x set largest allowed BLKSIZE to minimize I/0 */

When spufi_fmt : 'VB' I spufi_fmt : 'VBA' Then
spufi_bl k : 3276A

When spuf i_fmt 'V' Then
spuf i_bl k : spuf -i_l en + 4

when spufi-fmt 'FB' I rpufi_fmt : 'FBA' Then
spufi_blk:3276A - (3276A // spuf.i_ten)

When spufi_fmt : 'F' Then
spufi_bl k spufi_l en

End

End

Else spufi_blk: t'
/* - - SPUFI output UNIT - -* /
If spuf i_uni : ' r Then spuf-i_uni : def@uni
If spufi-uni : 'SYSDA' Then spufi-uni : ' ' /* default in EXSpUFI */

rr I rr Then

/* ensure dsname
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/*- - edi t generated SPUFI i nput fi I e? - -* /
If spuf i-ed : ' ' Then spuf i-ed : def@ed

If Pos(spufi-ed,'YES') : 1 Then spufi-ed : 'YES'
Else spuf i_ed :'N0'
/*-- browse SPUFI output?. --*/
If spufi-br ' ' Then spufi-br def@br
If Pos(spufi-br,'N0') :1 Then spufi-br : 'N0'
Else spufi_br : 'YES'
/*- - SPUFI i sol at'i on - -* /
If spuf i-iso : ' ' Then spufi-iso : def@'i so
If Pos(spufi-iso,'RR' ) : 1 Then spufi-iso :'RR'
Else spuf.i_iso : r' /*'CS' is default'i n EXSPUFI */
/* - - maxi mum SELECT I i nes - -* /
If spufi-max :'' Then spufi-mno : def@max

If spufi_max:'25AA'Then spufi_max: " /* default in EXSPUFI */
/* - - maxi mum numeri c cha racters - -* /
If spufi-mno : '' Then spufi-mno : def@mno

If spufi_mno '33' Then spufi_mno : I I /* default in EXSPUFI */
/* - - maxi mum cha racter fi el d - -* /
If spufi-mch : " Then spuf i-mch : def@mch

If spufi_mch:'256'Then spufi_mch: " /* default in EXSPUFI */
/* - - col umn head'i ngs - -x /
If spufi-col : '' Then spuf i-col : def@col
If Pos(spufi-col,'ANY') 1 Then spufi-col :'ANY'
If Pos(spufi-col,'BOTH') : 1 Then spufi-col : 'B0TH'
If Pos(spufi-col,'LABEL' ) : 1 Then spufi-col :'LABEL'
If Pos(spufi_col,'NAMES') : 1 Then spufi-col : '' /* default */
/*-- autocommit the SQL? --*/
If spufi_com : " Then spufi-com : def@com

If Pos(spufi-com,'N0' ) : 1 Then spufi-com :'N0'
Else spuf i_com: " /* 'YES' is default jn EXSPUFI */
Return A

/* put the specified SQL into REXX array: input */
/x-- -----*/
GET SQL:

/*-- get CC range into variables fl & ll --*/
Address ISREDIT "PROCESS RANGE C ''
pfOC_rC: fC
Sel ect

When proc_rc : A then Do

Address ISREDIT "(fl): LINENUM .ZFRANGE"

Address ISREDIT "(ll ) : LINENUM .ZLRANGE"

rf fl ll
Then sel I i nes : 'l i ne' Format( fl )

Else sel l'i nes:'lines' Format(fl) 'to' Format(ll)
End

When proc_rc : 4 then Do /* no range specifi ed, take whole d'set*/
Address ISREDIT ''(fl ) : LINENUM .7F"
Address ISREDIT "(ll): LINENUM ./-L"

/* sel lines :'all' Format(ll) ''l 'i nes' x/

*//*
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sel lines :'all lines'
End

0therwi se /* eg rc:16 f or i ncompl ete or conf 1i cti ng I j ne cmrl:; '\ /
Address ISPEXEC "SETMSG MSG( ISRZAAZ)"
Exi t proc_rc

End

/*-- check DCB of SQL input dataset --x/
Address ISREDIT "(fmI,fm?) : RECFM"

Address ISREDIT "(lrecl) : LRECL"

Address ISREDIT " ( num) : AUT0NUM" /* auto-numberi ng: 0N,0FF * /
If fm1

ZEDLMSG : 'This data is RECFM:'fm1l lStrip(fm?) ',',
'LRECL:'Strip(lrecl,'L','A' )', but only',
'RECFM:F,FB,V or VB is accepted'

Address ISPEXEC "SETMSG MSG(ISRZAAI)"
Exit 8

End

/*-- create title lines for start of input --*/
If sq1_title :'YES' Then Do

/*-- what dataset are we 'i n? --*/
Address ISREDIT "(ds1) : DATASET"

Address ISREDIT "(lm1) : MEMBER"

If lm1
If spuf i_l oc

Then I oc_text : Left(', Location' spufi-loc,25)
Else loc_text : Copies(' ',25)

If esql_mode : 'BATCH' Then Do

input.l : Cop'ies(' --',36)
input.2 : Sub-system' ssid loc-text,

'at' Time( 'N') 'on' Dateo
input.3: '-- DSNTEPZ: run' sel lines 'of ' dsl
/x'i nput.4 will get a reformatting summary */
input.5 : Cop'i es('--',36)
input.6 : I '

If spuf i_loc
input.T: ' C0NNECT T0' spufi_loc';'
input.S : ' '

j:B
End

Else j :6
End

If esgl_mode : '0NLINE' Then Do

input.l : Sub-system' ssid loc-text ' ',
' at' T'ime ( ' N' ) 'on' Date ( )

input.2: '-- SPUFI: run' sel lines 'of' ds1
/* input.3 w'i ll get an input (& reformatting) summary */
i nput.4 : Copi es ( ' +' ,8 )

input.5 : ' '

j5
End

End
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Else j : g /* no title lines at start of .i nput */
/* - - wri te the sel ected SQL 'i nto i nput. a rray - -* /
input_summary: ' ll - fl + 1 'l-i nes input to ESQL'

/x-- no reformatting of SQL --x/
If reformat:'N0'Then Do i: fl to ll

j:j+1
Address ISREDIT "il'i ne) : LINE "i
input.j : Left(l.i ne,B0)
End

/* - - reformatti ng the SQL - -* /
If reformat

cont_quote ' '

ljnes_sp1it: 0
/* comments can go up to column 7Z (batch) or BA (SpUFI) */
If esql_mode : '0NLINE' Then

end_comment : BA

Else /* esql_mode : 'BATCH' */
end_comment : lz

/* process each line of SQL input in turn */
Do i : fl to ll

j:j+1
Address ISREDIT "(l'i ne) : LINE "-i
line: Strip(l'i ne,'T') /* remove any trailing blanks */
1 i ne_1 eng Length ( I .i ne )
If fml : 'v' | (fm1 : 'F' & line_1 eng: rrecr) Then

Cal I REM0VE_LINE_NUMBER

If line : ' ' Then Do /*x blank line xx/
input.j : ' '

Iterate i
End

1 ine_1eng : Lengthil ine)
CaI I FIND COMMENT

If resul t
Sel ect

When 1ine_1eng
sq1_text I i ne
lch : IN_STRING(73,'START' )

cont_quote : quote /*: ' or '' if unfinjshed string */
input.j : line
End

When line_1eng
cont-quote : '! ,

input.j : l'i ne
End

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

Ron Brown (ron_brown@hotmail. com)
Principal Consultant
Triton Consulting (Germany) @ Xephon 2004
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DB2 news

.com Solutions has announced Version 1.73
Enterprise Edition of its CclScripter
software.

The product runs on MacOS X, Windows,
Solaris, and Linux, and the new version now
has support for Sybase and DB2 database
servers.

CGlScripter instantly writes Perl CGI scripts
for MySQL, Oracle, Access, SQL Server,
Sybase, and DB2 databases.

CGlScripter now supports generating Perl
CGI scripts for database seryers enhancing
developer productivity for heterogeneous
database installations.

For further information contact:
.com Solutions, 3984 Washington Blvd
#334, Fremont, CA 94538, USA.
Tel: (5 10) 490 3482.
URL : http: I lwww. cgiscripter.net/products/
cgiscripter/index.html.

***

Embarcadero has announced Version 3. 1 of
its Job Scheduler software. The products
extends support for DB2 environments,
allowing database administrators to leverage
DB2 for Windows/Unix/Linux as a

repository for the product's infrastructure.
This new version also includes utilities that
simplify the migration of existing cron jobs
from Unix and Linux platforms, the ability to
manually restart individual j obs in sequenced
job chains, and management of scheduled
tasks with a visual Job Set Editor.

Job Schedulerhelps streamline and automate
data management, database maintenance,
and scheduling of routine tasks. Job
Scheduler 3. 1 's expanded functionality
streamlines and consolidates job scheduling

across all maj or database platforms and
operating systems, .helping organrzations
increase productivity, lower costs, and
improve the availability of business-critical
data.

New manual re-start job scheduling
functionality allows ajob to be resumed from
any point in a series of scheduled jobs.

For further information contact:
Embarcadero Technologies, 425 Market
Street, Suite 425, San Francisco, CA94105,
USA.
Tel: (415) 834 3 13 1 .

URL: http:l lwww.embarcadero .coml
products/j obscheduler/index.html.

***

GT Software has announced that they are
partnering with IBM to extend their data
access product, tcACCESS, with IBM's
DB2 Information Integrator product. The
j oint data access solution will provide
integrated real-time access to diverse data
suchas IMS, ADABAS, DATACOM, IDMS
and more, regardless of where it resides.

IcACCESS enables the joining of multiple
disparate data sources from both mainframe
and non-mainframe platforms to deliver
logical views of information to the requestor.
It enables any PC or Web application to select
data from any IBM mainframe data source,
and it enables any IBM mainframe
application to access arry non-mainframe
data source.

For further information contact:
GT Software, I3I4 Spring Street NW,
Atlanta, GA 30309-2810, USA.
Tel: (404) 253 1300.
URL : http ://www. gtsoftware.com/news/
extendibmdb2ii.asp.
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