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DB2 environments become more and more complex.kides about real-world
DB2 crashes and have categorized the reasongslprésentation, we will show
the best tips to crash your DB2 environment, oypif prefer, how to avoid the
pitfalls that have already trapped other usersalRinwe offer our popular
checklist for a DBA in a crashing environment.
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Disclaimer 1

+ DB2 for z/OS of IBM is the best database system in the
world running on the best platform in the world

* It's not possible to crash DB2 at all

« If you expect to learn from this presentation how to crash
DB2, you’re wrong

» If somewhere somehow somewhen crashes happened in
reality, something not intended to do was done

* This presentation shouldn’t be forwarded to anyone who
has a higher authorization than SELECT authority

Some disclaimers in the beginning: the messagans mot responsible for
anything you’re doing with this information!

All opinions expressed by me are mine and may not agreemytemployer or
any person, company, or thing, living or dead, on or ti@a or any other planet,
moon, asteroid, or other spatial object, natural or rfestured, since the
beginning of time.

And pls., don't fire a lot of questions againstalthe nice IBM guys trying to
avoid all DB2 crashes ...



Disclaimer 2

* None of the situations mentioned in this presentation
happened in a real DB2 environment

« If it happened in a real DB2 environment, the problems
mentioned herein are already solved by whoever, so it's not
possible to reproduce the crash

* No company types or scenarios exist in the real world

« If similar companies or scenarios have existed in the past,
they are not the ones you think they are

« ... and if they really existed in the past, no living persons,
children, animals or other existences were harmed when
preparing this presentation




Disclaimer 3 ... 99

This page intentionally left blank for finishing
presentation on time.




Disclaimer 100

« If you didn’t sign the declaration of consent not to use any
information you heard in this session anywhere, leave the
room immediately

+ Don’t go home and test any of the scenarios mentioned
within this presentation

* If you do so, | promise you, you will have to work in O**cle
environments for the rest of your life

« The presentation files delivered however won't be
accessible after listening to this session anymore

* You didn’t attend this session




Agenda

* Main areas to look at
* Some crash scenarios (never happened)
+ Common characteristics
-> s0 you can be somewhere else when the crash happens
* Top Ten Tips
-> so you know how to make a crash long-lasting
*  What to do in a crashing environment
-> if you missed Part 3
*  Summary




Main areas to look at

What is a crash?
-> Crash (computing)

From Wikipedia, the free encyclopedia

A crash in computing is a condition where a program (either
an application or part of the operating system) stops
performing its expected function and also stops responding
to other parts of the system. Often the offending program
may simply appear to freeze. If this program is a critical part
of the operating system kernel the entire computer may
crash (a system crash).




Main areas to look at

Or take another definition:
-> Disaster

From DB2 Developer’s Guide, Craig Mullins

A disaster is any event that has a small chance of transpiring,
a high level of uncertainty, and a potentially devastating
outcome.




Main areas to look at

What is a crash regarding DB2:

- DBML1 or other DB2 address spaces stop with error (e.g.,
0C4)

« DB2 is not available because doing other things (e.g.,
looping)

« Applications using DB2 are not available, because DB2
connection doesn’t work (e.g., dropped authorization)

« Applications and DB2 available, but data inconsistent or
unexpected results (e.g., inconsistent data caused by
application error)

« DB2 waiting for resources not available (e.g., storage, VTS)

10
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Main areas — development & design

Myth 1: DBAs are responsible for DB2 crashes

* Root causes for most outages are usually on the application
side (e.g., applications not designed for concurrency,
human errors)

- Development today often doesn’t implement restart facilities

» Qutages are more often data corruption outages than real
DB2 outages

=> Let’s talk to development and design people in advance!

11

11



Main areas — setup & maintenance
Myth 2: DB2 out-of-the-box is good for our shop

« Defaults of DB2 are good for default businesses. | don’t
know any.

« Lots of crashes happened because special circumstances
met non-optimal settings (e.g., ZPARMS)

* How often are settings of different subsystems in one
company different without any reason?!

=> Healthcheck your system setup from time to time. Use
external expertise, if necessary.

12
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Main areas — environmental
dependencies

Myth 3: We are not involved, as long as
****MSTR doesn’t report problems

- We have seen “crashes”, where no problems were
reported by MSTR address space and other monitors

« Be aware, if an application for whatever reason cannot
access DB2 data, you ARE responsible — you will
become the FOD (Fool On Duty)

=> Look at the environment around DB2 (e.g., DB2
Connect) to identify potential problems in advance

13

Don't forget: the database is the end of the chaplication — network —
middleware — database. So in the end if the cha@mtfee error is assigned to
you. And the other chain links always say “evemytjs fine on my side”! So it
must be the database ...

A very good approach for “application monitoring’having test cases of critical
applications available for yourself. Then you cast the availability easy by
yourself, e.g., starting traces to identify roatidem. Do not only trust nice end-
to-end monitoring, look at the applications fromeard-user perspective!

13



Main areas — crash reasons

Causes of DB2 crashes - estimated

5% 2% 4%

14% 40%

10%

25%

@ Data corruption @ Environment problems
O Problems caused by setup O Combinations

B "Real" DBA faults O DB2 errors

| Mysteries

14



Analysis of Multiple System Outages by Type

253 Outages analysed

Hardware
r(1)
Misc O'A.l% D K Defect
Design Change nown bDerec
(1) M Insufficient Doc
_ Known Defect [] User Error
19.8% ™ Duplicate
] APAR
™ oEM
B Not An Outage
Insufficie:lt Doc . Q&A
15.4% B Misc
B Hardware
[l Design Change

Not An Qutage
23.7%

OEM
)
3.6%

User Error
12.6%
Duplicate Source: Health Check your DB2 System,
(1) IDUG AP 2005, John Campbell, IBM

APAR
10.3%

This foil is taken from a presentation John Camipdiidl at IDUG Asia Pacific in
Melbourne last year. He did look at reported ousdgem a different point of
view.

As you can see, the largest percentage of outagedlat an outage”! This might
be true from IBM’s perspective. But do you reatynk the DBA reporting the
problem agrees? Be aware that what really courtkeiend-user perspective!



Now stop with boring information!
I

We are here to look at exciting
crash stories!
I

16
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Ok, here are some ...

17
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Some crash scenarios

(keep disclaimers in mind)
Let us start with a quite simple one:

Action: FREE PACKAGE (*.*)
Prerequisite: sufficient authority, preferable
SYSADM, highly used system
Effect: oops ...
Applications and tools won’t run
anymore

18
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Some crash scenarios

FREE PACKAGE (**) cont.

Cleanup: - Recover catalog / directory to
prior point in time, if possible
- or BINDing everything

Recommendation: - don’t ever do that
- have current copies of catalog / directory
- have a common place for ALL bind jobs,
esp. for important tools
- secure SPUFI panel to disallow FREE (*)

- Try to avoid using FREE PACKAGE with
UserID with SYSADM/SYSCTRL authority

19

Thanks to Cathy who mentioned that it's a good tesecure the SPUFI panels.
Most FREE PACKAGE commands are executed via SPUBtleer tools. If
possible, block FREE PACKAGE (*) in every tool yare using!

19



Some crash scenarios

FREE PACKAGE (*.*) cont.

Example, how it can happen:

001000 //* FREE PACKAGES OF COLLECTION
002000 //*
003000 //FREEPACK EXEC PGM=IKJEFT01,DYNAMNBR=20

002100 //STEPLIB DD DISP=SHR,DSN=DSNV7PR.SDSNEXIT

002200 // DD DISP=SHR,DSN=DSNV7PR.SDSNLOAD

002400 //SYSPRINT DD SYSOUT=*

002500 //SYSTSPRT DD SYSOUT=*

002600 //SYSTSIN DD DISP=SHR,DSN=YOUR.PROCLIB(#DB  2DV7PR)
002700 // DD *

002800 FREE PACKAGE(COLL_TEST) PACKAGE(*)

20

Did you identify the error immediately?



Some crash scenarios

Another simple one:

Action: - Cloning DB2 subsystem

- forget to rename VCAT HLQ in BSDS of cloned
subsystem

- starting cloned subsystem accessing original
subsystem

- access not restricted by RACF
- both living systems accessing same datasets

Prerequisite: no authority constraints

Effect: oops ..., | did it again _
strange data corruption, strange behavior, hopefully
systems will stop very very very soon

21
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Some crash scenarios

Cloning cont.

Cleanup: - Stop systems asap, e.g., cancel IRLM
- Recover to prior point in time

Recommendation: - don’t ever do that

- start your clone where you do not have
access to original datasets

- try to avoid or obstruct cloning requests
(remember: if there is one clone,
a second one will follow — think of
complete induction [math.])

22
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Some crash scenarios

Now a little bit more complex one:

Action: - Environment with real batch window

- At daytime heavily updating system with long-running
transaction (here: SAP transport)

- policy in place, that in the evening shutting down
subsystem, if not stopping in 3 minutes, cancel IRLM

- because of storage shortage, archive logs were deleted

at night time
Prerequisite: reasonable policies in place ;-)
Effect: starting DB2 next morning took some time, after a while

archive logs were requested — guess what ...

23
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Some crash scenarios

Archive logs cont.

Cleanup: - Conditional Restart / Backout No

- Cleanup inconsistent data of affected
objects (good luck!)

Recommendation: - don’t ever do that
- look at your policies
- take care of your logs and archive
logs
- test your recovery scenarios

- give little presents to your storage
colleagues from time to time ;-)

24
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Common characteristics

Indicators for systems with higher risk (general):

«No backup / recovery strategy in place
* Backup / recovery strategy never tested
*  Memory constraints

* Unpredictable workload peaks

* No well-defined responsibilities

- No emergency / alarm plans

« Complex environment with mixed workload, e.g., with ERP and Third Party
Vendor applications and/or components like PPRC and GDPS

« IT cost reduction main target for management

* Systems always at 100 % limit

«  24x7 needs, but no investment in this area

« Critical applications connected via 3- to 7-tier Middleware

25

Those indicators don’t mean that system will cragtey are just indicating a
higher risk of failure. Also a higher effort is k=l to secure and check systems
like this.

Some of the indicators can not be avoided. If ymuginess is complex, your IT
environment will be as well. Also some of compleancements add higher
availability and security, which is needed.
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Common characteristics

Indicators for systems with higher risks (DB2 specific):

+ Frequent problems with memory usage (bufferpool, EDM pool, ...)

« Thresholds for thread usage often reached

* Frequent storage problems (storage groups, SMS storage groups)

* Log / archive log problems (e.g., excessive checkpoint writing)

* Leaks in backups (e.g., objects w/o any imagecopy)

*No monitoring / alarming for critical parameters

* No permanent tuning / performance monitoring

* No regular realistic DB2 recovery testing

* No restrictive change control (e.g., because of time-to-market needs)

« No fallback strategies for changes (system maintenance, application changes,
data corruption)

« DB2 database administrators are not well-paid ;-)

* ... and have to administer more and more systems

26

Keep in mind having policies and procedures fokibbpcaand recovery in place
also means to adjust them on a regular base. T@dagonments are not at all
static anymore. Frequent changes by customer denthodible!) or legal
requirements (even more horrible!) are causing gasum your environment.
Data and workload is growing also. So you havedjast your procedures from
time to time as well.

Are you sure your backup/recovery/monitoring praced you established years
ago fit your needs today?

26



IDUG 2006

What you can do if you notice more than one
indicator exists in your environment:

Do something about it
» Fix problem

* If not possible because of management constraints: Let some
warnings come up to get management attention

 If problem cannot be fixed inhouse, get consulting assistance

or

Look for another job

27

Let’s go a little bit into detail what | mean withetting management attention”.

We all know that it's not easy to get somethingeéxvhich is not obviously
broken.

Good example | heard at a European User Guide sisayllocking avoidance.
Some applications newly created by outsourced dewednt caused a lot of
locks and also sometimes deadlocks. DBAs were réiggesducation for
application development, management denied. Byr@dkicing the ZPARM for
timeout a few more applications failed and end-wgere complaining.
Suddenly additional education for application depehent was scheduled.

I don’t think this is something we should do oregular base. But better to get
management attention early, when it doesn’t hbanto get fired together with
management because a severe crash happened ...

27



Common characteristics

What most crash scenarios have in common (origin)

+ Starting with a minor problem, then some other problems come up
(domino effect)

+ Often root causes were known, but couldn’t be solved for
whatever reason

+ Crashes usually happens, when they are most inconvenient (e.g.,
non DB2 related crash at large banking computer center on June
9th, 2006)

+ Because of system interaction problems get worse (rolling
disaster)

* Most of the time you can see symptoms long time before the crash
really starts

28

For an inconvenient date the crash on June 9tlg B0& very good example.
Maybe you don’t know why this date was special,ifzars know! It was the
afternoon of the opening game of the Soccer Wortdi@uermany, Germany
playing against Costa Rica. It was the largest ewamething like a combined
Super Bowl and Olympic Game. But some poor IT giyddn’t watch the
game!

Good example for starting with a minor problem large computer center
outage — in the beginning caused by a missing lygtt@wver supply for XCF.
Will tell a few words about it live. Join the presation!

28



Common characteristics

What most crash scenarios have in common (cleanup)

+ Decision making for appropriate recovery procedure took most of
the time

» Data cleanup took more time than system restart / recovery /
cleanup

» The longer the system is down, the higher the chance for you to
become known by top management

+ Appropriate cleanup without application knowledge almost
impossible for data corruption

» Best chance for proactive prevention of similar crashes is within a
short timeframe after crash (1 — 2 weeks) — perhaps caused by
shortage of manager’s long-term memory ;-)

29
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Common characteristics

Things you should monitor and what you should consider

Availability and performance of critical applications
Memory (DBM1, bufferpools, EDM pools, ...)
Threads

Locking activity

Storage

Log usage

Backup availability

Management availability

Single Points of Failure (critical components)

30
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Some more crash scenarios

DBM1 related — compression dictionary space:

Action: - Calculated non buffer pool storage requirements
at approximately 600MB,
- AIIowin% 1.4GB to be allocated to buffer pools
- Error when doing space calculation: only sizing
one compression dictionary per tablespace,
not per partition!
- 7000 compression dictionaries were missing

Prerequisite: Compression on partitioned tablespaces

Effect: When subsystem comes up to full capacity:
DBM1 memory area 227 exceeds available space
Subsystem crashes

31

First lets look at some DBM1 address space scendtiere are just a few
examples, but if you want to bring DB2 down, DBM#&mmory is something you
should look at!

From a database vendor perspective, it's obvidig\best DB2 shuts down in a
well-controlled matter when DBM1 doesn’t have ernougemory. Best way to
avoid data corruption.

Thanks to Ken Ernstein, who mentioned this sceriaritampa, sending me
more details afterwards. Fortunately, becausewwesg using data sharing, this
“crash” was not visible to end-users!

What | learned out of this story: compression isardy related to storage, also to
memory! Keep this in mind when using compressiotelyi.

31



Some more crash scenarios

Compression dictionary space cont.

Cleanup: - getting more DBM1 memory for
compression dictionaries,
e.g., by moving buffer pools to dataspaces
- use data sharing for workload distribution
- use DSN1COMP to find out objects with
best compression rates, turn on
compression only for those objects
Recommendation: - for new objects: carefully calculate ALL
DBML1 related memory needs
- memory is still an issue with V8!
- try to test new applications/objects with
realistic data / sizes

32

With V8 memory is still an issue! Look at severeg¢gentations at conferences
how to prepare your migration. And don’t forget yshould have enough REAL
memory to backup your bufferpool requirements.

Don't forget the old rule: real memory can onlysadbstituted by MORE real
memory ...



Some more crash scenarios

DBM1 related — bufferpool overallocation:

Action: Allocate too much bufferpool memory
Prerequisite: A.
Effect: - 1.6 GB of virtual storage are

available, DB2 needs 200+ MB
- Overallocation causes S80A and
S878 errors
- Subsystem crashes

33

Got a nice example for this overallocation probleanf Cathy Taddei. In this
example something was mentioned like “frantic phoalés from operator” ... ;-
))) Actually Cathy only got the phone calls, butinli apply the bufferpool
changes. A very common scenario: people involvedéanup are usually others
than the ones creating the root cause ...

33



Some more crash scenarios

Overallocate bufferpool memory cont.

Cleanup: - move buffer pools to dataspaces (V7)
- resize bufferpools to smaller size

Recommendation: - Carefully read bufferpool
recommendations given by IBM
- Review pool sizes from time to time

- Only apply bufferpool changes,
when someone is available for
backing out changes

34

Cathy Taddei told me about this scenario

34



Some more crash scenarios

DBM1 related — LISTDEF:

Action: - Using LISTDEF with many objects
for defining objects in utility jobs

Prerequisite: A.

Effect: LISTDEF uses both DBM1 and

requesting-job memory to process
If you are short on DBM1 memory,
you can crash DBM1

35

This scenario is taken from a thread from the DB2server, brought up by Phil
Sevetson. | wasn’'t aware that LISTDEF needs DBMinory and that there can
be a crash caused by this. Phil called it a “twarhmnid-day production outage®!

There is an APAR available reducing overallocation ofN\DBmemory by
LISTDEF, but IBM doesn'‘t promise to eliminate the prabléotally.

35



Some more crash scenarios

DBM1 LISTDEF cont.

Cleanup: - Cleanup utility jobs to have objects
available
- Restart DB2
- Breakup LISTDEF definitions to
smaller parts before restarting
utilities

Recommendation: - Look at utility parallelization
- Break up LISTDEF definitions

36
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Some funny crash scenarios

Highest RBA reached (cold start, 4K gap)

Logsize problems (logsize too small, logging
activity)

Maxthreads set to small number
Large number of collections per plan
Users with authority dropped

37

Only a few words about those scenarios.

-Highest RBA reached: also for datasharing membessiple. Can happen, if
you do a cold start of DB2 and specifying the negRBA much too high from
time to time. We didn’t test what happens in tlase; but we will try to figure
out.

-Logsize problems: if you specify logs much too diaB2 will be active only
switching logs and archiving.

-Maxthreads: if you use tools like Opertune, yon sat the number of threads to
a very small number. This will make access of DB2ast impossible

-Having a large number of collections in a plan sk down the system to
application outage. The default number for col@tsearch algorithm DB2
expects is 10, but there is a hidden ZPARM calle®EBKFC where you can
specify a higher number. You have to keep in mind thatthen need more
memory in DBM1 to keep information about not found padsam memory.

-If you drop by mistake the user (or all usersywsty SADM / SYSCTRL
authority: have fun!

37



Some more crash scenarios

Datasharing scenarios
XCF failure together with VTS constraints

Conditional Restart w/o cleanup of XCF structures

38

Here some datasharing scenarios, which happenedlitife. Looping can also
bring your system down. Some of the looping po8g#s are already made
Impossible with V8, but there are still some left.

38



Some more crash scenarios

Looping (available not only for DBAS!)

Stored Procedures and triggers: if you combine
both, it's possible to bring DB2 to loop

Other looping scenarios (already solved by
APARs / V8)

39

Looping can also bring your system down. Some efitloping possibilities are
already made impossible with V8, but there aré¢ stine left.

39



Some more crash scenarios

... and last but not least: hardware or log/BSDS
related failures

* having dual logging on the same volume and a
firmware failure on disk system exists

« problems with heavy updating applications and the
log and/or BSDS bottlenecks

40
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Top Ten Tips

Preparing your crash

10  Run new application workload, never tested

9 Send security and storage administrator on
vacation

8 Reduce real memory available on LPAR
Don’t do any monitoring
6 Start massive dynamic workload

\l

41
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Top Ten Tips

Preparing your crash

Start heavy updating/inserting/deleting processes
Start long-running UOWS processes

Throw away image copies and flashcopies
Delete archive logs / don’t do dual logging

Take a few days off (preferrable islands w/o
cellphone coverage)

R N w b~ o

42
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Top Ten Tips

10
9

How to crash your DB2

Free important packages

Set restart RBA to high number, then do cold
restart

Restart data sharing member w/o cleaning XCF

Clone production, bring up clone on same
datasets

Drop users having main authorities

43
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Top Ten Tips

How to crash your DB2

Reduce logsize to very small size

Reduce number of threads to small number
Use compression, where you can

Resize bufferpools to large size

Grant an unexperienced DBA SYSADM
authority and let him/her do some adjustments

R N w b~ o
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Top Ten Tips
Tips to avoid becoming a 24x7 DBA

Practice realistic recovery tests regularly

Prepare backout plans for major system/application
changes

Have availability checklists ready

Prepare application “freeze button”

P@};/e alarm plans / emergency flow charts ready (s. next
oi

Practice system health check on a regular base (with
management notification)

React on monitoring alerts immediately

45

Don't forget: systems are changing! Something tagy might be wrong
tomorrow!

Healthcheck your DB2 on a regular base!

45



Top Ten Tips

Emergency plan:

|| B Flowchart example
[=] s
- large computer center
== in Germany
:E"'____‘.

46

This flowchart defines responsibilities, actionndaalarm structures and time
windows for problem analysis and also for decidindings. It's an optimal
approach to get emergency structures and escalanaedures well-defined and
to avoid non-optimal information flow in disasteesarios

46



What to do

What happens in a crashing environment?

First reports about outage arrive

Problem analysis starts

First guesses about problem scope are made
Panic mode of lower management starts
First repair attempts are started

47
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What to do

What happens in a crashing environment? (cont.)

Manager hotspots at workplaces of specialists suddenly
appear

Most common question: “How much longer is this outage
going to take?”

Follow-on errors are reported

First repair attempts are stopped to limit damage

No expert advice and decision makers available (experts
and managers you need are somewhere else)

No manager wants to take responsibility for cleanup /
recovery related outages

48
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What to do

Checklist for a DBA in a crashing environment
(problem determination and elimination)

Check prerequisites for problem determination

Start monitors needed

Get higher priority assigned

If possible and appropriate, freeze all update / insert / delete
activity of critical applications

Identify problem scope

Provide recovery / fallback scenarios

Predict recovery time -> report to manager

Predict application outage time -> report to manager

49

Not mentioned in the checklist explicitly, but vengportant: have someone
responsible to document all actions taken for recp¥ cleanup. This is very
important because most recovery / cleanup scentkedonger than expected,
and after a 40-hours-shift you have to be ableatudbver to a relief team.

Also good documentation helps everyone to analygetoblem afterwards
much easier.

49



What to do

Checklist for a DBA in a crashing environment
(environment)

Find useful activity for managers, e.g., press release

Have phone no. of support experts available

Have security admins available

Get application experts for applications involved

Have system programmers / storage admins available for
support

Have blinking monitors in a separate room ready to show
managers lots of activity

Find meeting room for manager huddle (not near, not far)

Keep calm

50

If security / storage admins are not available,rthasswords should be stored
safely. Don't forget in disaster cases some pewpigt be not available for
reasons not under your control. Think of Katrinkhewe people were not able to
come to work anymore.

50



What to do

Checklist for a DBA in a crashing environment
(life insurance)

Activate private emergency plan (kids, wife, girlfriend)
Have pizza service phone no. available

Prepare coffee machine for heavy workload

Arrange support duties (trainees / manager bringing coffee)

Have emails / written statements available showing others
responsibility not taken appropriate action to avoid crash

51
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What to do

How to convince your manager investing in crash
avoidance

Best is a carrot and stick tactics

Use whitepapers about SOX and other legal
requirements

Calculate / estimate outage costs for your business
Calculate / estimate risk factors for your business
Get external expertise involved

52
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What to do

How consultants
calculate their
crash cost figures:

| think you should be more explicit here in step tw

53

Just kidding ... Of course we consultants REALLY BW what we are

calculating!

53



Main crash reasons for severe crashes

Data corruption (caused by misbehaving
applications)

Human errors

Memory constraints (DBM1 related)
Logging related problems
Inappropriate parameter settings

54
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Health checklist

Active Log size / availability

Archive Log availability

Log and Archive Log space on DASD (size/time)

Recovery related ZPARMs

Recovery Time Objectives

Image Copy (Incr./Full) availability

Data Sharing: GBP related settings

Data Sharing: XCF related settings

55

Some ZPARMSs you should check for appropriate setting

CHKFREQ, EDMBFIT, OFFLOAD, PKGLDTOL as most importa
then also
SEQCACH, SEQPRES.

Also look at bufferpool stats.

For Datasharing environments you should look at Grou
BufferPool (GBP) stats (XIs, lack of storage, ...) a
ZPARMs like RETLWAIT and XCF itself (e.g., XFTIME).

There are some useful presentations of John Campbel
Susan Lawson and Judy Ruby-Brown you should look at
And don’t forget the IBM documentation and redbooks

nt,
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Tips what to do with additional leisure time

ONOU A WN R

Do I really have to go into detail?!

56
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Request for more crash scenarios (Top Ten Tips
part Il will follow soon!)

Don’t forget disclaimers

Sources, where you can learn about how to setup
a non-crashing environment

... and don’t forget: learning hard lessons is easier,
if you let other people do the crashes ...

57

Sources for good practices will be added in nofekis foil.
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Questions?

58

Hope you found the presentation not only entemagjiut also a little bit
educational. We all like to hear about interestirgsh stories, but we don't like
to appear in one.

So being home in your company take a few minutediting about what YOU
can do avoid crashes as good as possible anddeereitom crashes as fast as
possible!

Thanks for your attention!

If you like this presentation, drop me a line te tfmail address mentioned on the
last foil. If you found something to improve, | wdibe very happy to get your
recommendations / hints.

Thanks a lot to my colleagues, esp. Ulf Heinricby Boxwell and Brenda

Honeycutt, who supported me a lot while creating pinesentation. Also thanks
to my boss Siegfried Fuerst, who allowed me topssés of my working hours to
write this presentation. And thanks to everyonthenDB2 community providing
crash scenarios, esp. Cathy Taddei, Phil SevelsmErnstein and F. La Boite.

58



Session B0O1

SOFTWARE ENGINEERING
D.Johann@seg.de

59

59



