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Generating DB2 utility jobs ASAP

In my current data warehouse project I frequently need to copy or move
data to different DB2 regions, mostly to testing subsystems but sometimes
to production as well.

It has to be done as soon as possible and the objects that are involved
in the migration work are numerous, usually 50 and sometimes more
than 100.

Often the request comes in for different groups of objects, the JCL that
I had set up previously may not work immediately, and it would be
cumbersome to edit it for the many different object names.

The following REXX program will generate DB2 utility jobs – IBM
copy, unload, load or BMC unload, BMC load – as soon as possible,
using an input file that contains a list of object names such as table
names and tablespace names.
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Compiling programs with the NODYNAM option

INTRODUCTION

In some cases it is necessary to compile programs with the NODYNAM
option.

At our site CASE-tool-generated programs are affected by this, because
they might call non-recursive (also generated) programs, which
themselves might be called recursively through further subprograms,
which have been called dynamically. This is the reason why those non-
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recursive programs have to be linked statically to their callers and the
callers therefore have to be compiled using NODYNAM. This prevents
recursion from happening because the statically-linked subprogram is
always a part of its own caller.

Unfortunately, the DB2 precompiler transfers DB2 statements within
application programs to a CALL "DSNHLI" statement. This, with the
NODYNAM compile option, causes the link-editor to link DSNHLI
statically, too.

In most cases, the load modules produced are only executable in an
environment that fits with the version of DSNHLI which was statically
linked to the load module. Others are tolerated, at best, but might fail
– for example DSNHLI000(IMS) linked programs will abend S0C4 in
a TSO environment, where DSNELI is required.

That’s why we actually keep differently-linked versions of those
programs – one which was linked with the DB2 language interface from
the IMS library (DFSLI000, which includes DSNHLI) in one load-
library, and a second version with the DB2 language interface from
TSO (DSNHLI, which is an alias of DSNELI) in another load-library.
In addition, setting up JCL  STEPLIB statements has to be done very
accurately to make sure that the load module fits the environment (IMS
or TSO) it should be executed in.

WHY MYOWNHLI MAY BE USEFUL

Using MYOWNHLI will satisfy the need for static linking of DSNHLI
to the application program load module; the link-editor will produce an
executable load module, which may be executed in a TSO, CAF, or IMS
environment, or even in an environment which requires a special third-
party version of the DB2 language interface! There’s no need to keep
differently linked versions of the same application program in different
load libraries!

HOW TO USE MYOWNHLI

Compile and link-edit MYOWNHLI; make sure to copy the resulting
MYOWNHLI load module to a library which is used as SYSLIB by the
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link-editor. Use MYOWNHLI at link-edit time instead of DSNHLI (or
DFSLI000, DSNELI, or third-party versions of DSNHLI) by qualifying
an INCLUDE SYSLIB(MYOWNHLI) statement.

Alternatively, include MYOWNHLI directly in your COBOL source
program as a nested subprogram. You can do so either by copying
MYOWNHLI’s statements directly to the end of your COBOL source
or by inserting a COPY MYOWNHLI. statement instead, to cause
your COBOL (pre-)compiler to copy it from the library where your
copybooks etc reside.

In either case, make sure to insert an additional END PROGRAM xyz.
statement after the nested MYOWNHLI (if not already present –
assuming ‘xyz’ is the name of your COBOL source) and comment the
ENVIRONMENT DIVISION statements and the ENTRY statements
as mentioned in MYOWNHLI source code.

HOW MYOWNHLI WORKS

Now that MYOWNHLI will be executed every time when DSNHLI is
called (that is to say when your DB2 statements were transferred to a
CALL "DSNHLI" statement by the DB2 precompiler). It is able to call
the appropriate DSNHLI dynamically from a LINKLIST or STEPLIB
library, by calling a nested subprogram ‘INTERFACE-TO-DYN-DB2-
LI’ which will do the call. As I mentioned previously this will not
mean a recursive call (to the DSNHLI which is included in
MYOWNHLI)!

Though MYOWNHLI should work with every program needing static
linking, I would like to point out that, with languages other than
COBOL, easier or more efficient work-arounds might be available. As
I learned from a colleague who mainly uses PL/I instead of COBOL, you
may cause PL/I modules to load DSNHLI dynamically by coding
FETCH DSNHLI ;.

In MYOWNHLI’s ENTRY statements, I’ve included those entry-
names in the same order as they appeared as alias names of DSNHLI-
load modules in several system libraries (which libraries I’ve searched
you will find in MYOWNHLI’s comment lines), without being sure
whether they might all be really necessary!!!
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Franz-Josef Schreiber
System Programmer
R+V Allgemeine Versicherung AG (Germany) © Xephon 2002

Back-up and restore

The new back-up feature of UDB 7.2 is the introduction of incremental
and delta back-ups in addition to the online/offline back-ups that
currently can be used. The concept of incremental and delta back-ups
has been around in the mainframe world for many years, firstly in IMS
and then in DB2. It is only with V7.2 that this new back-up technology
is available in UDB DB2. Let’s look at why you would want to use these
new types of back-up.
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Basically, you would want to use the new back-up features to speed up
the back-up process and reduce the amount of storage media required
for the back-up. The amount of time/space you save depends on lots of
factors (volatility of data being just one), and the only way to find out
just how much on your system is to perform each type of back-up and
compare the results.

Now let’s look at the new back-up features in detail. There are two new
types of back-up, namely incremental and delta. The difference between
the two is: an incremental back-up will back up all changes to a database
since the last full (offline or online) back-up; a delta back-up will back
up all changes since the last back-up of any type (offline/online/
incremental/delta).

The ‘price’ you have to pay for using incremental/delta back-ups is that
the restore process needs more planning than if you were just using the
usual offline/online back-ups. This is shown in the example.

Be aware that currently you cannot back-up long field or large object
data using incremental back-ups.

The DB2 processing involved is fully explained in the Command
Reference manual, so I won’t repeat it here. I suggest reading the
chapter first, and then going through the example to see how it all fits
together.

Let’s now look at an actual example, to see how it works. In the example
below (running UDB EE 7.2 FP4 on Windows 2000) I used the sample
database, and all commands were issued from the same CLP session.

There is a new database configuration parameter (trackmod), which
tracks the database updates. It has a default value of NO, which has to
be changed to YES. You obviously need to use archive logging and not
circular logging.

Note: if you are on FP3, then you need to ACTIVATE the database (at
the points indicated below) to use incremental back-ups.

Create a directory to store the back-ups (I will be using c:\backups):

E����31�/!������4��45���$����3+�0��!�/�;�5��50

E����31�/!������4��45���$����3+�0��(5���!/�0�2�+

Before you can implement incremental back-ups, you need to take a full
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offline back-up of the database:

E�����/�;31�����$����!5���U���:��

���:�������)�� �!"����$���$��)�
��"�����:����$�#�����
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5	��������)������
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Now do the following:
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Now, say we want to restore to a point just after the update of employee
‘000030’, which is at 093538. We need to recover to the back-up, which
is just before this point, and roll forward to the timestamp at point
093538.

If you are below FP4, issue:
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�E������/�!�L/!���/!/�/+���$���

The automatic keyword in the restore db command below reduces
much of the pain of issuing all the individual restore commands (as
detailed in the Command Reference manual):
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Now we have to roll forward the database to the desired point. Don’t
forget that the back-up timestamp is a local timestamp, whereas the
rollforward command requires a timestamp in CUT format.

On Windows, you can tell if there is a difference between local time and
‘DB2 current time’ by comparing the results of the output of the current
time query with the result of the Windows time command.

At the time of writing, and taking into account my geographical
location, the CUT time is the same as the local time. Therefore I can
issue:
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Now connect to the database and check that the restore and rollforward
have worked, and that we have gone back to the point just after
employee number 000030 was updated:

E�����500��!�!5��$���

E����+�(��!��$�	������*���4�5���$�������>A�����$�	�

�0-@<<<<=<@�@<<<<�<@�@<<<<H<@�@<<<<7<@.



© 2002. Xephon UK telephone 01635 33848, fax 01635 38345. USA telephone (303) 410 9344, fax (303) 438 0290.    26

��105����(�L�(
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This shows that the restore has worked, and has demonstrated the use
of incremental and delta back-ups.

Note that if you get the result shown below:

��105����(�L�(

&&&&&��&&&&&&&

<<<<=<������=F

<<<<�<������=F

<<<<H<������7F

<<<<7<������=I

it means that you are on FP3 and didn’t do the activate database
command after switching TRACKMOD ON.

I hope I have explained the difference between incremental and delta
back-ups and have demonstrated how to implement them. There is
potential for a huge reduction in both back-up time and storage medium
required, so try it out and see what gains you get.

C Leonard
Freelance Consultant (UK) © Xephon 2002

DB2 data toolkit

INTRODUCTION

This article is an implementation of  the DB2 data toolkit procedure,
published in DB2 Update, Issues 112 and 113, February and March
2002, in an article called Data tool for database management.

PROCEDURE DESCRIPTION

The functions implemented are described below:
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• Create a job to Delete/Define an Alias for the stogroup vcat
definition.

• Run stats builder for the target database.

• Create a detailed report of the selected object.

• Create a Free Plan/Package job to release all the information from
the DB2 catalog.

• Create a job to Drop the tablespace objects, in order to cancel your
database after you have completed the download phase.

CHECKLIST FOR INSTALLATION

Follow these steps to install the components of the REXX procedure:

• Use the preallocated USER.LIBRARY (the user.library allocated
for DB2 data toolkit procedure).

• Copy all REXX, macro, and source enhancements into the
USER.LIBRARY in the following members:

– REXX: $DB2ALI0, $DB2RUNS, $DB2UTIL, $DB2FREE,
UPDATE00.

– Macro: $MDB2001, $MDB2010, $MDB2011, $MDB2014,
$MDB2028, $MDB2030.

– Source enhancement: IMPL00, IMPL01, IMPL03, IMPL04,
IMPL05, IMPL06, IMPL07.

• Run macro UPDATE00 on the original REXX source code
$DB2UN00.

• After installation delete members: IMPL00, IMPL01, IMPL03,
IMPL04, IMPL05, IMPL06, IMPL07, UPDATE00.

The test environment is DB2 V5 in OS/390 Version 8 environment.

IMPL00 SOURCE CODE
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IBM has announced a new on-line demo for
software developers showing off its DB2
database support of XML and Web Services
for information integration. The preview is
based on the company’s Xperanto
information integration project and is part of
the company’s efforts to combine emerging
XML and XQuery standards with DB2’s
federation capabilities to address integration
challenges in a real customer scenario.

The federated data management approach
enables customers to search, access, analyse,
and aggregate data and pose queries to it
across a range of information ranging from
relational databases, XML documents, flat
files, spreadsheets, and Web services.

The demo provides a scenario of how a
newly-merged bank and financial services
company could use XML standards as a
single interface to provide integrated views
of multiple databases and Web services to
users.

Using XQuery, the Xperanto demo can
deliver relational data to the XML world,
access real-time data on the Internet using
Web services, view and query diverse
databases and Web services as if they were a
single database, and apply text search
uniformly across federated data.

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

* * *

IBM has announced DB2 OLAP Server
Version 8.1. Based on Hyperion Essbase 6.5,
it is said to incorporate scalability,
performance, ease of use, and administration
improvements over Version Version 7.1.

A logical cube can now be defined to have a
lower portion of the cube residing in the
relational database. The OLAP Server will
retrieve the cells from the relational database
as if they physically reside on the cube
storage. Hybrid analysis is said to eliminate
the need to load and store members and their
data with the physical cube itself.

Meanwhile, OLAP Miner combines IBM
data mining tools with OLAP to help
discover anomalies and special segments
from current data.

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

* * *

Candle has announced immediate support for
z/OS 1.3 and reaffirmed its support of IBM’s
Workload Licence Charges software pricing
structure for DB2, CICS, and IMS.

Day-one support includes OMEGAMON II
for MVS, CICS, DB2, IMS, DBCTL, SMS
and mainframe networks; OMEGAMON XE
for Sysplex, CICSplex, DB2plex, IMSplex,
UNIX Systems Services, OS/390, CICS and
DB2; OMEGAMON DE; DB/EXPLAIN,
DB/DASD, DB/SMU, DB/WORKBENCH,
DB/QUICKCHANGE and DB/QUICK
COMPARE; OMEGAVIEW TN3270,
OMEGACENTER Gateway, AF/
OPERATOR and AF/REMOTE;
OMEGAMON XE Management Pac for
MQSeries; CL/SUPERSESSION and CL/
CONFERENCE; and PQEdit for MQSeries.

For further information contact:
Candle, 201 N Douglas St, El Segundo, CA
90245, USA.
Tel: (310) 535 3600.
URL: http://www.candle.com.
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