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Configuring a Web Client on Windows NT using IIS
PWS Web Server: part two — testing

Continuinglast month’sarticleon configuringaWeb Client on Windows
NT using PWSWeb Server, we concludeherewith atest example.

TESTING WITH WEB CREDIT EXAMPLE

Pl easenotethat fromhereon, < MQWFDir> should bereplaced withthe
actua M QSeriesWorkflow root directory (egC:\ProgramFilesMQSeries
Wor kflow).

If you are not using the default configuration (asin this case) you must
modify theFDL (< MQWFDir>\scenario\WebCredit\WebCredit.fdl) to
direct theuser-defined Program Execution Server tothequeue manager
and queuethat you sel ected, and update the Customer UPES properties
filetoreflect your environment.

Makesureyour Web server (or theuser | D that the Web server uses) has
connect authorizationto DB2, otherwisethe JSPscannot read datafrom
DB2 (this includes adding the file db2java.zip to the Web server’s
CLASSPATH).

* Download the WebCredit example from http://mwww-4.ibm.conv
software/tsmaseries/txppacs/wa82.html to atemporary folder, eg
TMP

* Unzipthefilewa82.zip and copy the contents under the directory
scenerio\WebCredit\... to C:\Program Files\MQSeries Wor kfl owA
scenariodirectory.

e Createthecustomer database:
— opentheDB2 Command Centre

— copy the contents of the file <MQWFDir>\scenario\
WebCredit\CreateDBx.sgl into the Command Centre (wherex
is‘6’ for DB26.1and ‘7’ for DB27.1)

—  pressCtrl+Enter intheCommand Centre. Thisexecutesall the
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commandsintheSQL fileand createsthedatabaseaswell asthe
twotablesinthedatabase

— closetheDB2 Command Centre.

Copy theHTML/JSPfilesto the Web Client directories. From the
scenariodirectory copy thecontentsof thestarter directory tothe\Web
Client’ swebpages\starter directory andthecontentsof theprogram’s
directory to the Web Client’ swebpages\programsdirectory.

If theWeb Client that comeswithM QSeriesWorkflow 3.3isusedthe
destination root directory has to be changed to <MQWFDir>\
cfgs\fmc1\WebClient\webpages, wherefmeclistheconfiguration 1D
under whichtheWeb Client hasbeeninstalled.

Modify theexterna processstart pages. If youareus ngtheWeb Client
that ships with MQSeries Workflow 3.3, the pages that start the
processhavetobemodified. TheWeb ClientinM QSeriesWorkflow
3.3isusually configuredtoincludetheworkflow configuration 1D
initsURL (eg/MQWFClient-FMC). Thismeansthat all occurrences
of /MQWEFClient/ have to be replaced with
IMOWFClient-< CFGID>/,where< CFGID> isthel D under which
theWeb Client hasbeen configured, eg FMCL1.

Thefollowingfilesinthestarter directory haveto bemodified (look
for the <form> tag):

—  WebCreditRequest.html

—  WebCreditRequest NewCustomer.html

—  WebCreditRequest_|IDDoesNotExist.html
—  WebCreditRequest_ExistingCustomer.jsp
—  al other JSPsinthefolder.
Set-upfortheJava-based UPES.

Inthefollowing steps<FMCQM> isused asthenameof Workflow's
gueue manager. Please substitute your actual name— FMCQM1 —
whenever you seethisplacehol der.

To createthe queuefor the user-defined PES.
—  OpentheMQSeriesExplorer.
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—  Makesureyour gueuemanager isrunning (default: <FMCQM>).

— Select Console Root\IBM MQSeries\Queue Managers\
<FMCQM>\Queues.

— Inthetreeontheleft, right-click Queuesand sel ect New/L ocal
Quevue.

—  For queuenameenter WEBCREDIT (in uppercase) and click
OK.

— Inthedialog box that appearsclick Sharein Cluster.

— Inthediaog box that appears select FMCGRP in the Cluster
combo box and click OK.

—  Optionally, setup triggering for the UPES (it starts the UPES
automatically whenanew messagearrives—see Triggering).

—  ClosetheM QSeriesExplorer.
o Updatethebatchfilesfor the CustomerUPES.

— Find the batch files in <MQWFDir>\scenario\
WebCredit\Customer UPES

—  Updatethefileenv.bat to reflect your environment:
« JAVA HOME-thetop-level directory of the DK

REM **set JAVA_HOME=d:\Java\IlBMJDK13
set JAVA_HOME=c:\Jdk1.3.1

« XERCES HOME —thedirectory wherexerces,jar (XML
parser for Java) isstored

REM **set XERCES_HOME=d:\fmcwinnt\smp\dpxml
set XERCES HOME=C:\Program Files\MQSeries
Workfl1ow\SMP\Dpxml

« DB2 HOME - the top-level directory of the DB2
installation

REM **set DB2_HOME=d:\sqllib
set DB2_HOME=C:\Sqllib

e MQ HOME - the top-level directory of the MQSeries
installation
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REM **set MQ_HOME=d:\Programs\MQSeries
set MQ_HOME=C:\Progra~1\MQSeries

« JAMES HOME - the top-level directory of the Java
ApacheMail Enterprise Server (thisisoptional).

Makesurethat youhaveal ready importedtheFDL filethat contains
the STARTER user ID (<MQWFDir>\scenario\
credit\starter\starter.fdl), which is contained in the MQSeries
Workflow Web Client.

fmcibie -uADMIN -ppassword -0 -t -i
<MQWFDir>\scenario\credit\starter\starter_.fdl -y FMC1

If you get any errorstry thefollowing:

cd <MQWFDir>\scenario\credit\starter\
fmcibie -uADMIN -ppassword -o -t -i starter.fdl -y FMC1

Remember to mentiontheconfiguration | D —inthiscase FMC1—if
itisnot set asthe default.

Make sure that you have configured the Web Client
<MQWFDir>\cfgs\< CFGI D> \WehClient\WebhClient.propertiesfor
the MQWEF 3.3 version of the Web Client, to allow anonymous
processstartsusingthisSTARTER user-1D.

Check the following corrections that need to be made to the
WebClient.Propertiesfile.

#Logfile=e:/fmcwinnt/cfgs/fmc/log/serviet.log

Logfile=C:/Program Files/MQSeries Workflow/cfgs/fmcl/log/serviet.log
Make JSP viewer as Default Viewer

# JSPViewer uses JSPs instead of HTML template files
#DefaultViewer=com. ibm.workflow.servlet._.client_JSPViewer
DefaultViewer=com. ibm.workflow.servlet.client_JSPViewer

Correct:

#StarterUser ID=STARTER
#StarterPassword=password
#StarterSystemGroup=FMCGRP
#StarterSystem=FMCSYS
StarterUser ID=STARTER
StarterPassword=password
StarterSystemGroup=FMCGRP1
StarterSystem=FMCSYS1

Uncomment:
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#EnableTemplatelists=true
#Enablelnstancelists=true
#EnableWorklists=true
EnableTemplatelists=true
Enablelnstancelists=true
EnableWorklists=true

Uncomment:

#AutoRefresh=false

AutoRefresh=false

# MQWF runtime database name, user ID and password of the DB2
user.

#Database = FMCDB
#DB2User = db2admin
#DB2Password= db2admin
Database = FMCDB1
DB2User = db2admin

DB2Password= db2admin

»  Tomodify C:\jakarta-tomcat-3.2.3\bin\tomcat.bat add thefollowing
lineat the beginning of thefile:

set JAVA_HOME=c:\jdk1.3.1

After:

set CLASSPATH=%CP%
echo Using CLASSPATH: %CP%
echo

add:

set
CLASSPATH=%CP%;c:\Progra~1\MQSeri~1\bin\Java33g@d\fmcojagt. jar;c:\
Progra~1\MQSeri~1\bin\fmcohcli.jar

o Toregistertheservliet withthe servlet container for serviet APl 2.2
and|later, createa\Web Applicationinyour container withroot URI/
MQWIFClient and document root Configur ationRootDirectory/cfgs/
Configurationl D/webpages.

— createandiaswithMQWFClient-FMC1pointingtoC:\Program
Files\MQSeries Wor kflow\cfgs\fmc1\WebClient\
webpages.

— InC:\jakarta-tomcat-3.2.3\bin\server.xml add < Context path=/
MQWFClient-FMC1 docBase=C./Program FilesMQSeries
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Wor kfl ow/cfgs/fmcl/WebClient/WWebpagescrossContext=true,
debug=9, reloadable=false, trusted=false /> before </
ContextManager> </Server>. (Note that the leading forward
dlash (/) andlong names containing blankshaveto beused.)

— in C:\Program Files\MQSeries Workflow\cfgs\fmc1\

W\ebClient\webpages\web.xml:

@ enable if you want to use a configuration file
<init-param>
<param-name>ConfigurationFile</param-name>
<param-value>c:/fmcwinnt/WebClient/WebClient.properties</
param-value>
</init-param>
@
-—>
<init-param>
<param-name>ConfigurationFile</param-name>
<param-value>C:/Program Files/MQSeries WorkFflow/cfgs/fmcl/
WebClient/WebClient.properties</param-value>
</init-param>
</servlet>

Import the processmodel into M QSeriesWorkflow

fmcibie -uADMIN -ppassword -o -t -1
<MQWFDir>\scenario\WebCredit\WebCredit UPES.fdl -y FMC1

Running the scenario

RunthebatchjobSTART M Q_FM Cltostart thequeuemanage,
MQSeries trigger monitor, and MQSeries command server for
configuration FMC1. It will aso start two DOSwindows—do not
closethem.

Start theMQ Workflow Server asanNT service:

— gotoStart>Settings>Control Panel >Services>; sdect MQ Series
Workflow 3.3- FMC1; click start; youwill seeaprompt saying
that theservicehasstarted.

Start Tomcat. Go to C:\jakarta-tomcat-3.2.3\bin and click on
Sartup.bat. Thiswill pop up another window. Do not closeit.

Start theuser-defined PES. Thiswill pop upanother window. Donot
closeit. Thisstepisonly necessary if you usethe Java-based UPES.
Locate the file CustomerUPES.bat in the the directory
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<MQWFDir>\scenario\WebCredit\Customer UPES

SarttheUPESus ngtheCustomer UPESbat batchfile. Todemonstrate
how M QSeriesholdsontoamessageit’ spossi bletodefer startingthe
UPESuntil amessagehasarrivedinthequeue(egafter thefirg activity
intheprocesshasbeen executed).

If you want to shut down the Customer UPES you can use the
shutdown script that is provided in <MQWFDir>\
scenario\WebCredit. Sincethisversionof theUPESisimplemented
withSynchpoint control itisa sopossibletokill justtheUPES(itmay
takeashort whilefor M QSeriesto clean upitsresources, however).

UsetheWeb browser to start anew process.

Point your browser to http://Local host/ MQWFClient-FMCL/
starter/\\ebCreditRequest.html.

If yougeta’' Pagenotfounderror HTTP404' itcouldbepossible
that the Workflow server isnot running. Please check and start
the serversusing thefmcamain utility.

If everything isfinethe browser opensawindow requesting a
customer I D or select New Customer. Click onNew Customer.

You will be prompted to enter your details. The example
WEBCREDIT is a very basic verson so only enter valid
information. For example, do not put commas or currency
symbolsintheamount field.

Oncetheformissubmitted youwill recelveatracking-ID and
thesystemthanksyoufor your efforts.

Now open another window and point your browser to http://
Localhost/MQWFClient-FMCL/RTC.html. This prompts for
user ID and password. Enter user-ID ‘ADMIN’, password
‘password’, andsystemgroup‘ FMCGRPL'.

You can see the application you have sent in the work list of
ADMIN, but you cannot really start thework item.

L og off (thebuttonislocatedinthetopright corner) andlogon
again as WEBBANK_CLERK. Enter user-1D
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‘WEBBANK _CLERK’,password ‘ password’ ,andsysiemgroup
‘FMCGRPY'.

Now you canstart thework item. Try using thevariousoptions
avallable.

Sometimes, if therisk involvedislarge, you havetolog on as
WEBBANK_LOANMANAGERtoapproveal oan. Enter user-
ID*WEBBANK_LOANMANAGER’, password ‘ password’,
systemgroup‘ FMCGRPYT'.

REGISTERING THE UPES FOR AUTOMATIC START THROUGH
MQSERIES (TRIGGERING)

OpentheM QSeriesExplorer.

Open the object tree to Console Root\IBM MQSeries\Queue
Managers\< QMNAME>\Advanced\Process Definitions where
<QMNAME> isthe name of your queue manager (the default is
FMCQM).

Right-click Process Definitionsand sel ect New\ProcessDefinition.

10

Enter thefollowing values(leaveunspecifiedfieldsempty):

ProcessDefinitionName: WEBCREDIT.UPES
description: UPESfor theWebCredit Exampl e Process
applicationtype: WindowsNT

application identifier: <MQWFDir>\scenario\WebCredit\
Customer UPESirun_trigger.bat.

PressOK.

Open the object tree to Console Root\IBM MQSeries\Queue
Manager s\< QMNAME>\Queues.

Right-clicktheWEBCREDIT queue.
SelecttheTriggeringtab.
Enter thefollowing values(leaveunspecifiedfieldsempty):
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— trigger control: on

— triggertype:first

—  trigger depth: one

—  trigger messagepriority: 0

— initiationqueuename;: FMCTRIGGER
—  processname: WEBCREDIT.UPES.

Make sure the batch file <MQWFDIR>\scenario\WebCredit\
Customer UPESrun_trigger.bat reflects your environment (adapt
thePATHsinthevariousvariables).

Next time amessage arrivesin the UPES queue the UPES will be
startedautomatically.

The Readme.html located in the WebCredit folder provides useful
information on how to configurethe example.

APPENDIX A

How to add/create environment variablesin Windows NT

Start thecontrol panel.
Selectsystem.
Click theEnvironment tab.

OntheEnvironmenttabinthelistwhereyouwanttoaddthevariable,
click any existing variable nameand type, appending thevaueyou
wanttoAdd.

If you want to create anew user variable, typethe name of the new
variableinthevariablebox andtypethevaueintheva uebox.

Click Set.
You havetorestart thecomputer to makethenew settingseffective.

How to add virtual directory in 11SPWS

Clickonthell SY/PWSicon.
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e ClickonAdvancedOptions.
e ClickonAdd.

e Type the full directory path, eg c:\jakarta-tomcat-3.2.3\bin\
win32\i 386.

 Typeanadlias,eg‘jakarta.

How to edit the Regigry
e OnWindowsNT click Start > Run.
o Type‘regedit'.

Bevery careful wheneditingit!

Chandra Upadhyayula
Programmer Analyst (USA) © BlueCrossBlueShield of Tennessee2002

Heartbeat: channel monitoring tool for MQ clusters

Oneof themost difficult aspectsof monitoringanM QSeriesclusteristhe
fact that channel shetween queuemanagersinthecluster aredynamically
created. Thereisno staticlist of channel sagainst whichamonitoringtool
can check to make surethroughput isbeing maintained. Furthermore, it
wouldbeinefficientfor suchatool totest al possiblepathwaysinacluster.
Fromthispoint on, thesender/receiver channel pair that alowsamessage
to flow from one queue manager to another within the cluster will be
referred to as a pathway. Since any queue manager in the cluster can
communicatewith any other queue manager also withinthe cluster, the
potential number of sender/receiver channel pairsisn*2-n. Most of these
potential pathwaysarenever exploited by thecluster becausethetypical
M QSeriesapplication sendsmessagestoonly asubset of acluster’ squeue
managers.

Heartbeatisatool that will monitor themovement of messagesthroughout
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thecluster andreport viae-mail whenever issuesarise. Tobetter understand
how Heartbeat decideswhich pathwaystotest, somesubtledetail sabout
clustersneed to be explained. First, it isimportant to draw adistinction
betweendynamically created channel sand staticchannels. Inatraditional,
non-clustered M QSeriesenvironment messagesareput toaremotequeue
definition, which is associated with a transmission queue. Likewise a
sender channel onthequeuemanager isassociated withthistransmission
gueue. Thisishow the queue manager knowswhich channel to sendthe
messageacross. Thischannel iscons dered staticbecauseitwasmanually
defined at somepoint. Thisdefinitionwill alwaysexist withinthequeue
manager nomatter what thestateof thechannel or howlongithasremained
unused.

Anotherimportant characteristicabout stati c channel sisthat whileastatic
channel may have no status its definition always exists. This can be
Illustrated with two commandsissued withinrunmaqsc. Issuingdisplay
channel (*) will listall staticchannel sthat havebeendefinedfor thequeue
manager, regardlessof their status. display chstatus(*), ontheother hand,
displaysonly thosechannel swhich havesomestatus. Thesestatescover
varying conditionsthechannel may bein: initializing, binding, starting,
running, slopping, stopped, retrying, or requesting. Howevey, if thechannel
hasno statuswhatsoever, itwon' t appear inthelist. A good exampl eof this
iIswhenachannel isfirst defined; becauseastart channel (channelname)
has never been issued, the queue manager has not yet evaluated the
condition of thischannel.

Dynamicchannels, asthenameindicates, arecreated automatically by the
gueue manager only when they are needed to send amessage along a
pathway inthecluster for whichnochannel definitionalready exists. The
informationnecessary tocreatethischannel isgatheredfromoneof thefull
repositoriesfor thecluster. Thequeuemanagersat each end of thepathway
createacluster sender channel and cluster receiver channel respectively.
Whileachannel definitioniscreateditisimportant to notethat dynamic
channels never appear in thelist of channels generated by the display
channel (*) command. Thisiswhat makesit sodifficultforamonitoring
tool directly totest channelsinacluster; thereisnoway to obtainalist of
all thechannel saclustered queuemanager hascreateddynamically. The
display chstatus(*) command, while it does give a list of dynamic
channels, only liststhosewhichhaveastatus. Asitispossiblefor dynamic
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channelsto exist that have no state, thistoo isan unrdliable method for
obtainingalist of dynamicchannels.

Note that while cluster channels can only be created dynamically it is
possiblefor both clustered and non-clustered channelsto be static. The
most obviousexampl eof thisisthecluster channel sdefined betweenany
member of the cluster and one or morefull repositories. When adding a
new queuemanager toacluster, only acluster sender andreceiver channel
to one of the full repositories needs to be created. At this point, the
repository canprovidethenew gueuemanager withinformationabout the
structureof thecluster along with channel definitionstoall theother full
repositories. \Whenever the new queue manager needsto communicate
with other members of the cluster it dynamically creates the necessary
channels. However, thecluster sender and cluster receiver channel between
thenew queuemanager andthefull repository arestatic. Thesechannels
will appear inthelist from the display channel (*) command and their
definitionswill remain even if the queue manager isremoved from the
cluster (whereasall dynamicchannel definitionswill beerased).

Heartbeat will ensurethat only useful pathwaysaretested by exploiting
another fact about M QSeriesclusters: thedefinitionfor any dynamically
created cluster channel will beremoved after 90daysof inactivity. Armed
withthisfactitispossibletotest only thosechannel sfor which messages
havetravelled acrossinthelast 90 daysrather thanall possiblechannels.
But, as explained before, obtaining this list cannot be done through
straightforward means. Instead, itwill bedoneindirectly by makinguseof
another runmqgsccommand: display clusgmgr (*), whichreturnsalist of
all queue managers in the current queue manager’s repository. If this
command isissued on aqueue manager that isafull repository for the
cluster, itwill containalist of al queuemanagersinthecluster. If itisn't
afull repository, thisqueuemanager’ spartial repository will only contain
thosequeuemanagerswithwhichithascommunicatedinthelast 90days.
Accordingly, the pathways between this queue manager and any queue
managersnot onitslist of cluster queuemanagersshouldn’t betested, as
these pathwayswill not have beenusedinthelast 90 days. To determine
thenamesof thechannel sassoci ated withthesequeue manager names, a
particular naming convention will be used throughout the cluster. To
illustrate, imaginequeuemanagerscaled TEST1and TEST2. Theseare
bothfull repositoriesfor thecluster called CLUSL. Thecluster channels
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we statically define betweenthetwo will be named asfollows:
 TEST1cluster senderchanne: TO.TEST2.

o TEST1lclusterreceiverchanne: TO.TEST L.

o TEST2cluster sender channd: TO.TEST 1.

o TEST2clusterreceiver channel: TO.TEST2.

Those who are familiar with setting up clusters will notice that this
convention actually followsthe one described in the MQSeries Queue
Manager Clustersguide. Asthenameindicates, Heartbeat will besending
messages across these channels to determine their condition. These
messageswill containatimestampwhichallowsHeartbeat todetermine
aroundtrip timefor themessage. But these messageswill needto be put
into aqueue and picked up again from areply queue. Keeping with the
aboveexampl e, thefollowing queuesneed to be defined:

 TEST1: queuecaled TO.TEST1, member of the CLUSI cluster.

« TEST1:.queuecdled TEST1 HB_ REPLY, member of the CLUSL
cluster.

o TEST2:queuecaled TO.TEST2, member of the CLUSLI cluster

« TEST2:queuecalled TEST2 HB REPLY, member of the CLUSL
cluster.

To generalize, the following objects need to be defined on al queue
managersinthecluster for Heartbeat to function:

o  Cluster sender channel(s) definedasTO.remote_gmgrname, where
remote_gmgrnameisthenameof thequeuemanager that thissender
channel ispointing at.

o  Cluster receiver channel(s) defined as TO.this_gmgrname, where
this_gmgrname is the name of the queue manager this channel is
definedon.

» A clusteredlocal gueuewith the same name asthe cluster receiver
channel(s), TO.this_gmgrname.

 Aclusteredlocal queuecalledthis gmngrname HB_REPLY,where
this_gmgrname is the name of the queue manager this queue is
definedon.
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Theflow of the Heartbeat programisrelatively straightforward. When
started, Heartbeat queriesthe queue manager for thelist of al clustered
gueue managersit hascommunicated withinthelast 90 daysby issuing
thedisplay clusgmgr (*) command. Because of the naming convention
Heartbeatisabletoinfer thenameof thechannd that i susedtocommunicate
witheachqueuemanager inthelist. Thenaming conventionalsoensures
that aclustered queueexistson each remote queue manager by thesame
name asthe channel used to deliver the messageto that queue. In other
words, if queuemanager TEST 1 seesqueuemanager TEST2weknowthe
cluster sender channel that TEST 1 uses to send messagesto TEST2 s
caled TO.TESTZ2, andthereexistsaclusteredqueueon TEST2alsocalled
TO.TEST2. By putting amessagein the TO.TEST 2 queue from queue
manager TEST 1 Heartbeat ensuresthat the messagewill travel over the
TO.TEST2channel. A second program, HBreply.pl, istriggeredwhenthe
message lands on the TO.TEST 2 queue. This program simply putsthe
messagetothequeuespecifiedinitsReply ToQ parameter. Inthiscaseit
would be TEST1 HB REPLY, asthe message originated from queue
manager TEST 1. Heartbeat, meanwhile, iswaiting for the message to
return, and whenit does, thetimestampinthemessageiscompared with
thecurrent systemtime. Thisyieldsanaccuratemeasureof theroundtrip
timethat themessagetook totravel throughthecluster. Heartbeat will only
wait a predetermined amount of time for a given message to return, at
whichtimeHeartbeat will send out adetailede-mail indicatingthat there
isaproblemwith the cluster and which channelsareaffected.

Tostart Heartbeat fromthecommand|inethefoll owing parametersmust
bespecified:
perl heartbeat.pl gmgrname mailto timeout wait_between_tests
logfile
e gmgrname-—the name of the queue manager that Heartbeat should
connect to. Note, thisparameter must be specified evenif thequeue

manager to which Heartbeat should connect is the default queue
manage.

*  mailto—thee-mail addressof thepersonwhoshouldreceiveall status
messagesfrom Heartbeat.

e timeout —theamount of timein secondsthat Heartbeat should wait
for amessageit sendsout to bereturned. Whenthistimeexpires, an
e-mail messagewill besent out.
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o wait_between tests—theamount of timein secondsthat Heartbeat
shouldwait beforetestingall thechannelsagain. If thisvalueisvery
small you may experience slowdown in the cluster’'s message
throughput because of theload that Heartbeat will beputtingonthe
channdls,

» Lodfile—thefully quaified pathandfilenamethat Heartbeat’ slogwill
bewrittento. Thislogisin addition to the e-mail notifications.

| deally hbreply.pl should betriggered whenamessagearrivesoneach of
the TO.gmgrnamequeuesinthecluster. It only takesasingleparameter:
the name of the queue manager it should connect to — perl horeply.pl
gmgrname.

The code for Heartbeat and Hbreply can be found on the Web at
www.xephon.extras’heartbesat. txt.

Brandon Duncan
Founder, MQSeries.net (USA) © Xephon 2002

WebSphere MQSeries Integrator cross-reference

THE PROBLEM

Whenl’ vevistedclientswhohavealargenumber of WebSphereM QSeries
Integrator (WM QSI) flowsand nodesit’ softenbeenvery difficult to see
thewoodfor thetrees. A ssimplerequest tofind and changeaflow cantake
—andindeed hastaken—many hours.

SUGGESTED SOLUTION

What wasneeded wassomesort of cross-referencelisting of all theflows
with their respective nodes, and hereisoneway to do just that.

Unfortunately thereisnoofficial |BM documentationthat tellsushow and
wherethissort of dataiskept. A look at thedatabasesused by WM QS did
not reveal what wasrequired.

Instead | looked at the Control Centre and the option that allowsyou to
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export your workspace(egclick Fileand select‘ exportall inworkspace').
Thiscreatesan XML filewith thestructure shown below.

WMQSI-EXPORTED XML FILE

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE XMI SYSTEM "mgsi.dtd" >
<XMI xmi.version="1.0">
<XMI .header>
<XMI .documentation>
<XMI .owner>ruud</XMI .owner>
</XMI _documentation>
</XMI .header>
<XMI .content>
<MessageProcessingNodeType xmi.label="FFFFFFFF'>
<MessageProcessingNode xmi.label=""NNNNNNNN"">
<AttributeGroup[1]>
<Attribute value="QQQQQQQQ"/>
</AttributeGroup[1l]>
<AttributeGroup[2]>
<Attribute value="DDDDDDDD"/>
</AttributeGroup[2]>
<Attribute>
<XMI .extension>
<ComputeMetadata>
<TableDescriptor dataSource="DSDSDSDS"
tableName="TBTBTBTB' />
</ComputeMetadata>
</XMI _extension>
</Attribute>
</MessageProcessingNode>
</MessageProcessingNodeType>
</XMI .content>
</XMI>

Where:

»  FFFFFFFF representstheflow name.

NNNNNNNN representsthenodename.

o« QOOOQQAQAQrepresentsthequeuename.

« DDDDDDDD representsthedomainname.

o DSDSDSDSrepresentsthedatasourcename.

 TBTBTBTB representsthetablename.

Thisisobvioudy asubset of all the various tags and attributes that are
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available. Thenexttask wastofindan XML parserinorder toanalysethe
exportfile. | decidedtouseWMQSI itself!

MQ AND MQSI REQUIREMENTS
Definefour local queueson thebroker’squeue manager.

Error queue: MQSIXREF _ERR.

Input queue: MQSIXREF _INwithbackoutqueueMQSIXREF ERR.
Output queue: MQSIXREF _SIM, whichisfor a‘simple’ xref.
Output Queue: MQSIXREF _DTL,whichisfora‘detailed’ xref.

A simple message flow was created, as shown in Figure 1, with the
followingattributes:

TheMQInputnodeM QS XREF_INhasDOMAIN=BL OB andqueue
MQS XREF_IN.

‘Strip’ is acompute node that strips off the first two lines, which
containthe XML versonnumber and DTD details. Thisisrequired
to enablethelater compute nodesto work.

‘Changeto XML’ isaResetContentDescriptor nodeto changethe
domainbackto XML.

‘Do 2things isaFlowOrder node.
‘SimpleXref’ isacomputenodewhichanalysestheexport dataand

Mummfu—m‘ , —nn
atripB—I—.@g _"B—— MGSIXREF_SIM

SimpleXret
Change to XML E: 2

Do 2 things

—rﬁ_._
DetailedXref —.u

MASHREF_DTL

Figure 1: A simple message flow
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producesasimplecross-referenceof flowsand nodes.

o ‘DetaledXref’ islike SmpleXref but also outputs details of the
messagedomain, queuename, datasource, andtablename.

Compute node Strip
Thisissmply aone-line statement to removethetwo unwanted lines:

SET OutputRoot."BLOB"_"BLOB" = SUBSTRING(InputRoot."BLOB"."BLOB"
FROM 74);

Ensureyoutick the‘ Copy message headers' radio button.

Compute node SmpleXref
Thecomputenodeusedtoanalysetheexportfilelooksisdetailed bel ow.

Ensure that you tick the * Copy message headers' radio button — this
generatessome ESQL (whichhasbeenomitted).

e Enter SQL belowthisline. SQL abovethislinemight beregenerated,
causing any modificationsto belost:

DECLARE MPN INTEGER;
DECLARE NODES INTEGER;
DECLARE J INTEGER;
DECLARE K INTEGER;

e Cdculatethetotal number of flows:

SET MPN =
CARDINALITY(InputBody."XMI" . ""XMI .content'.
MessageProcessingNodeType[1);

SET OutputRoot."XML"_XREF._.Flows.TotalNumber = MPN;

e Loopround and pick up theflow name;

SET J = 1;
WHILE J <= MPN DO
SET OutputRoot.XML.XREF.Flow[J]-Name =
InputBody."XMI"_.""XMI _.content' .MessageProcessingNodeType[J]
-(XML.attr)"xmi . label™;
SET K = 1;

 Cdculatethetotal number of nodesinthisflow:

SET NODES =
CARDINALITY(InputBody."XMI" .""XMI .content'.
MessageProcessingNodeType[J]
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-MessageProcessingNode[]);
Loop round and pick up thenode names:

WHILE K <= NODES DO
SET OutputRoot.XML.XREF.Flow[J].Node[K] = CAST(K AS CHARACTER)

InputBody. ""XMI"_""XMI .content" .MessageProcessingNodeType[J].-
MessageProcessingNode[K] . (XML.attr)"xmi . label";

SET K = K + 1;

END WHILE;

SET J = J + 1;
END WHILE;

Compute node DetailedXr ef

If additional informationisrequiredtheabovecomputenodecaneasily be
changed. For exampl e, youmight want toextract thedomannameandthe
name of theinput queue aswell asthe name of any databases and tables
beingaccessed.

Enter SQL belowthisline. SQL abovethislinemight beregenerated,
causing any modificationsto belost.

DECLARE MPN INTEGER;
DECLARE NODES INTEGER;
DECLARE J INTEGER;
DECLARE K INTEGER;
DECLARE QS INTEGER;
DECLARE DM INTEGER;
DECLARE DB INTEGER;

DECLARE QNAME CHARACTER;
DECLARE DOMAIN CHARACTER;
DECLARE DSOURCE CHARACTER;
DECLARE TBNAME CHARACTER;

Calculatethetotal number of flows:

SET MPN =
CARDINALITY(InputBody . " XMI" _""XMI .content".
MessageProcessingNodeType[1);

SET OutputRoot."XML"_XREF.Flows.TotalNumber = MPN;

Loop round and pick up theflow name:

SET J = 1;
WHILE J <= MPN DO

SET OutputRoot.XML.XREF_Flow[J]-Name =
InputBody."XMI".""XMI .content" .MessageProcessingNodeType[J] -
(XML .attr)"xmi . label™;
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SET K = 1;
Calculatethetotal number of nodesin thisflow:

SET NODES =
CARDINALITY(InputBody."XMI"_"XMI .content".
MessageProcessingNodeType[J] -
MessageProcessingNode[]);

Loop round and pick up thenode names:

WHILE K <= NODES DO

SET OutputRoot.XML.XREF.Flow[J]-Node[K] = CAST(K AS CHARACTER) ||
InputBody.""XMI"_""XMI _content™ _MessageProcessingNodeType[J] -
MessageProcessingNode[K] . (XML.attr)"xmi . label™;

Attempt to pick up the queue name:

SET QS = CARDINALITY(InputBody."XMI"_.""XMI _content™.
MessageProcessingNodeType[J] -
MessageProcessingNode[K] -AttributeGroup[1]-Attribute[]);
IF QS > @ THEN

SET QNAME = InputBody."'XMI"_""XMI .content™.

MessageProcessingNodeType[J] -
MessageProcessingNode[K] .AttributeGroup[1].-

Attribute[1l].(XML.attr)"value;

SET OutputRoot.XML.XREF.Flow[J].Node[K]-QName = QNAME;

Attempt to pick up thedomain name:

SET DM = CARDINALITY(InputBody."XMI"_.""XMI _content™.
MessageProcessingNodeType[J] -
MessageProcessingNode[K] .AttributeGroup[2] .Attribute[]);
IF DM > @ THEN
SET DOMAIN = InputBody."XMI"_."XMI .content".
MessageProcessingNodeType[J] -
MessageProcessingNode[K] .AttributeGroup[2]-
Attribute[1]. (XML.attr)"value';
SET OutputRoot.XML.XREF.Flow[J]-Node[K]-Domain = DOMAIN;
END IF;
END IF;

Attempt to pick up thedatasource name:

SET DB = CARDINALITY(InputBody."XMI"_.""XMI _content™.
MessageProcessingNodeType[J] -

MessageProcessingNode[K] -Attribute. XMl _extension™.
ComputeMetadata.TableDescriptor[]);

IF DB > @ THEN

SET DSOURCE = InputBody."XMI"_""XMI .content".

MessageProcessingNodeType[J] -
MessageProcessingNode[K] -Attribute. " XMl _extension".
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ComputeMetadata.TableDescriptor[1] . (XML.attr)"dataSource";
SET OutputRoot.XML.XREF.Flow[J]-Node[K].DataSource = DSOURCE;

o Attemptto pick upthetable name:

SET TBNAME = InputBody."XMI'"_."XMI_.content".
MessageProcessingNodeType[J]-
MessageProcessingNode[K] -Attribute. XMl _extension™.
ComputeMetadata.TableDescriptor[1]. (XML.attr)"tableName";
SET OutputRoot.XML.XREF.Flow[J]-Node[K].-TableName = TBNAME;
END IF;
SET K = K + 1;
END WHILE;
SET J =J + 1;
END WHILE;

Result from compute node SmpleXref

Whenthemessagehashbeen placed ontheoutput queuerunautility toread
themessageand output ittoan XML file.

Here, thetotal number of flowsis11. Thefirst four have been shown.

Notethat‘ CatchTrace' isasub-flowwithin‘MyException’ andaflowin
itsownright. ‘MQSIXREF istheflow usedto createtheexport file.

Noteal sothat each of thenodenameshasbeen preceded withanumber to
hel pshow thenumber of nodeswithinaflow, but (unexpectedly) ithasbeen
displayedinreverseorder.

- <XREF>

- <Flows>
<TotalNumber>11</TotalNumber>
</Flows>

- <Flow Name=""MyException>
<Node>1CatchTracel</Node>
<Node>2Throw2</Node>
<Node>3Filterl</Node>
<Node>4MQOutputl</Node>
<Node>5Computel</Node>
<Node>6MQInputl</Node>
</Flow>

- <Flow Name="'CatchTrace'>
<Node>1Throwl</Node>
<Node>2Tracel</Node>
<Node>3TryCatchl</Node>
</Flow>

- <Flow Name="'MQSIXREF">
<Node>1MQSIXREF_DTL</Node>

© 2002. Reproduction prohibited. Please inform Xephon of any infringement. 23



<Node>2MQSI XREF_SIM</Node>
<Node>3Detai ledXref</Node>
<Node>4SimpleXref</Node>
<Node>5Do 2 things</Node>
<Node>6Change to XML</Node>
<Node>7Strip</Node>
<Node>8MQSIXREF_IN</Node>
</Flow>

- <Flow Name="EX12">
<Node>1AddOrder</Node>
<Node>2AddCustomer</Node>
<Node>3Throwl</Node>
<Node>4Tracel</Node>
<Node>5TryCatchl</Node>
<Node>6El1dout</Node>
<Node>7E12in</Node>
</Flow>

Result from compute node DetailedXr ef

Thesamefour flowshavebeenshownhere, but thistimewithmoredetail.
L ook out for the queue name, domain, DataSource, and TableName.

- <XREF>

- <Flows>
<TotalNumber>l11</TotalNumber>
</Flows>

- <Flow Name="'MyException'>
<Node>1CatchTracel</Node>
<Node>2Throw2</Node>
<Node>3Filterl</Node>

- <Node>
4AMQOutputl
<QName>El@out</QName>
</Node>
<Node>5Computel</Node>

- <Node>
6MQInputl
<QName>TESTEXCEP</QName>
<Domain>XML</Domain>
</Node>
</Flow>

- <Flow Name="'CatchTrace'>
<Node>1Throwl</Node>
<Node>2Tracel</Node>
<Node>3TryCatchl</Node>
</Flow>

- <Flow Name="MQSIXREF">

- <Node>
IMQSIXREF_DTL
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<QName>MQSIXREF_DTL</QName>
</Node>

- <Node>
2MQSIXREF_SIM
<QName>MQS I XREF_SIM</QName>
</Node>
<Node>3Detai ledXref</Node>
<Node>4SimpleXref</Node>
<Node>5Do 2 things</Node>
<Node>6Change to XML</Node>
<Node>7Strip</Node>

- <Node>
8MQSIXREF_IN
<QName>MQSIXREF_IN</QName>
<Domain>BLOB</Domain>
</Node>
</Flow>

- <Flow Name="EX12"'>

- <Node>
1AddOrder
<DataSource>TEST</DataSource>
<TableName>0RDER</TableName>
</Node>

- <Node>
2AddCustomer
<DataSource>TEST</DataSource>
<TableName>CUSTOMER</TableName>
</Node>
<Node>3Throwl</Node>
<Node>4Tracel</Node>
<Node>5TryCatchl</Node>

- <Node>
6El1dout
<QName>El1@out</QName>
</Node>

- <Node>
7E12in
<QName>E12in</QName>
<Domain>XML</Domain>
</Node>
</Flow>

CREATING A CROSS-REFERENCE: SUMMARY
All thestepsrequiredto producethecross-referencearelisted here:

o  StarttheControl Centreand create an empty workspace.
» Addal messageflowstotheworkspace.
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o  Exportall—thiswill exportall flowsthat havebeendepl oyed aswell
asthoseinyour workspace.

e UsethelHO3 Supportpacutility MQPUT2toplacethe XML export
fileonaqueue, and feed the message through the WM QS flow.

» Extractthemessagefromthequeuesand saveitasan XML file.
| used theamqsget sampleasamodel, and just added thewriteto afile.
e Clickonthe XML filetoview theresultsin abrowser window.

Known isues

TheXML exportfile sfirsttwolinesstopthecomputenodefromwaorking.
Toovercomethisproblemanextracomputenodewasadded (called Strip)
to strip them off.

WMQSI stores the code and comments of a compute node as XML
attributes.

If youusethe'>’ or ‘<’ charactersinyour commentsthe XML parser gets
confused and producesan error. |deally, WM QSI ought to storetheseas
‘&gt’ and‘ & It’ strings.

CONCLUSION

Themethod I’ veused hasbeentested onbothWMQSI V2.0.2and V2.1
and hasworked without any problems. Thelargest export file used was
1.7Mbin sizewith about 120 message flows.

Tofindoutwhereanodeisusedall youdoisopenupthe XML fileinyour
favouritebrowser anddoa‘find' . Thisfile can bestored on the network
to allow everyone accessto it or alocal copy created by the devel oper.
|deally, thissort of function should be availablewithin the base product
itself.

If you found this article useful, or have suggestions for improving the
solution, then pleaselet meknow viae-mail: ruudvz@btclick.com.

Ruud van Zundert,
Independent Consultant (UK) © Xephon 2002
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MQSI exception processing: request/reply
messages: part two — subflows

Last month we looked at the options for dealing with request/reply
messages. We continueherewith specificreferenceto subflows.

USING THE MQRFH2 HEADER

TheSupportPacswork well but someshopsaren’ t comfortabledeploying
themintoproductionsystemsbecausethey’ renot supported. Another way
of storing thereply informationisto makeuseof the<usr> folderinthe
MQRFH2header. (Pleaserefer totheM Q manual for adetailed description
of theM QRFH2 header.)

Thetheory isthesame—savethereplyinformationduringtherequest flow
andretrievethereply informationduringthereply flow, asshowninFigure
1. The ESQL of the compute node‘ Save ReplyInfo’ will savethereply
information into the usr folder onthe MQRFH2, asbelow. Just in case
RFH2 header isnot there:

SET OutputRoot.MQMD.MsgType = MQMT_REQUEST;
SET OutputRoot.MQMD.Format = MQFMT_RF_HEADER 2;

SettheRFH2 header:

SET OutputRoot.MQRFH2.(MQRFH2.Field)Format = "MQSTR

[T
A on.ef

Fieguest oave Replyinig To Sereer

. H-EI.J. -IE“
Reply I T.{rp jﬂ-e Reply Info '-Ac@‘
EE_ 'E iﬂ-

Reply In Re=tore Reply Info Back 10 Raquaster

Figure 1: Saving and retrieving information
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Savethereply information:

SET OutputRoot_MQRFH2_usr.ReplyToQ = InputRoot.MQMD.ReplyToQ;
SET OutputRoot.MQRFH2_usr.ReplyToQMgr = InputRoot.MQMD.ReplyToQMgr;

Notethat thereisabuginsettingtheRFH2header if theincoming message
doesnot aready havean RFH2 header appended. It doesnot work properly
whenyouchooseto’ Copy entiremessage’ . Inorder for theabovecodeto
work you need to select ‘Copy message headers’, not ‘Copy entire
message’. Then, inthe ESQL, add thefollowingto copy the body of the
Incoming message;

SET OutputRoot.XML = InputRoot.XML;

Onthereply flow, sincetheheader i spassed a ong with themessage, the
computenode’ RestoreReply Info’ simply needstomovethefiel dsback
totheMQMD. Restorethereply information:

SET OutputRoot_MQMD.ReplyToQ = InputRoot.MQRFH2_usr.ReplyToQ;
SET OutputRoot_MQMD.ReplyToQMgr = InputRoot.MQRFH2_usr.ReplyToQMgr;

Thetracefile produced in thisflow can befound at www.xephon.com/
extras/save.txt.

The beauty of using the <usr> folder isthat thereisno need to add a
SupportPac; additionaly, thereply informationawaysfollowsthemessage,
Themessageflow issimpler thanwhen utilizing aSupportPac.

Onethingtoremember whenus ngthismethodistomakesureall thequeue
managers running on different tiers are at the version that supportsthis
MQRFH2 header —especially those shopsrunning MQ for OS/390.

EXCEPTION HANDLING SUBFLOW

| nthissectionwewill beginto construct theexception handling subflow.
Thissubflow isbuilt according to the specificationslaid out previoudly.
Figure 2 illustrates the flow.

Whenanexceptioniscaughtitwill follow thisflow. Theflow order node
‘WriteError beforethrow’ isthereto makesuretheerror messageandthe
request message (or reply message) with error information inserted is
writtenout first. TheM QOutput nodeswill bothwritemessagesoutside
the syncpoint such that the messages will be committed even if the
‘ReThrowError’ nodethrowsanerror later androllsthemessageback to
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Figure 2: Exception handling subflow

the input queue, for which we set a backout threshold of 1 with a
corresponding backout queueassigned. Inthisway themessagewill only
go through the messageflow once.

The ESQL of the‘WriteErrorMessage’ computenodeisthesameasthe
one we used in the datagram message. The ESQL of the *Write Reply
MessagewithError Info’ computenodeisvery smilar. Theonly difference
|sthat theerrorinformationisinserted aspart of theoriginal messageitsalf.

SET OutputRoot = InputRoot;

Enter SQL below thisline. SQL above thisline might be regenerated,
causing any modificationsto belost.

/* Error number extracted from exception list */
DECLARE Error INTEGER;
/* Current path within the exception list */
DECLARE Path CHARACTER;
DECLARE ErrorType CHARACTER;
DECLARE ErrorTrans CHARACTER;
DECLARE ErrorText CHARACTER;
DECLARE SQLCode CHARACTER;
SET ErrorType = "7;
SET ErrorTrans = **
SET ErrorText = "";
/* First copy the MessagelD to Correlld for the Error Message if it is
a request */
IF InputRoot.MQMD.MsgType = MQMT_REQUEST THEN

SET OutputRoot.MQMD.Correlld = InputRoot.MQMD.Msgld;
END IF;
/* Start at Tirst child of exception list */
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SET Path ="IlnputExceptionList.*[1]";
/* Loop until no more children */
WHILE EVAL(C "FIELDNAME(C® || Path || ") IS NOT NULL®" ) DO
/* Check if error number is available */
IF EVAL( "FIELDNAME(C® || Path || " -Number) IS NOT NULL® ) THEN
/* Remember only the deepest error number */
SET Error = EVAL( Path |] "-.Number® );
SET ErrorType = EVAL("FIELDNAME(C"||Path]]")");
IF ErrorType = "DatabaseException®™ THEN
SET SQLCode COALESCE(EVAL(Path || "-Insert[2].-Text"),"");
END IF;
SET ErrorTrans = EVAL(Path || "-.-Label®);
SET ErrorText = EVAL(Path || "-Text");
IF ErrorType = "UserException®™ THEN
SET ErrorText = ErrorText || " (" || (EVAL(Path |]
".Insert.Text")) || ™)
END IF;
END IF;

/* Step to last child of current element (usually a nested exception

list) */
SET Path = Path || ".*[LAST]";
END WHILE; /* End loop */
SET OutputRoot.XML.Message.Exception.Type = ErrorType;
IF ErrorType = "DatabaseException® THEN

SET OutputRoot.XML._Message.Exception.SQLCode = SQLCode;
END IF;
SET OutputRoot.XML.Message.Exception.Number = CAST(Error AS
CHAR) ;

SET OutputRoot.XML.Message.Exception.SuspenseTimestamp =
CAST(CURRENT_TIMESTAMP AS CHAR);
SET OutputRoot.XML._Message.Exception. InboundQueue =

ﬁi To Requester 5[
To Requester| Basic Advancel Description

Destination Mode Reply to Queue =
Transaction Mode Mo ;|
Fersistence Mode Automatic ;|
Mew Message ID [

Mew Caorrelation 1D [

segmentation Allowed [

Message Context |Pass Al =l
Alternate User Authority [

8] I Cancel | | Help |
Figure 3:MQOutput node ‘ To Requester’
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InputRoot.MQMD.SourceQueue;

SET OutputRoot.XML.Message.Exception.Transaction = ErrorTrans;
SET OutputRoot.XML.Message.Exception.Reason = ErrorText;
--SET OutputRoot.XML._Message.Exception.DetailException =

InputExceptionList;

Sincethismessagewill besent totherequester thedetail of theexception
may not beneeded, sol commented out thelast part to makethemessage
shorter. But you can alwayscopy itif youthink itisrequired.

ThereissomethingdeekintheM QOutput node‘ ToRequester’ shownin
Figure 3. On the Advanced tab we select from the drop-down list of
Destination Mode to Reply to Queue without specifying the queue
manager and queue name in the Basic tab, which we usually do. The
M QOutput node will then put the message to the queue specified inthe
MQMD. Thisissimilartousing DestinationL ist, whichcanprovidesome
dynamicvalues, depending ontheM QM D of themessage.

USING THE EXCEPTION SUBFLOW

Themain differencein exception handling between adatagram and the
request/reply typeof messageisinwheretoattachtheexceptionhandling
subflow. For request messages the exception subflow is attached to the
catchterminal of theinput node, whichisthesamefor datagrams. Figure
4 providesanexample.

For reply messages, as explained earlier, it is necessary for the reply
messagetoretrievethereply informationonthereply messageflow firgt,

= Tracel g To Server
e @B:
Save Reply Info & Data Transform lzer Error?

—=

ExceptionHandlingRE1

Figure 4. Exception subflow
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Figure 5: ‘Restore Reply Info’ node

beforewe pass on the messageto therest of the messageflow. Thiswill
ensure that, when the exception is caught, the reply message will be
forwardedwiththeerror information popul ated, tothecorrect reply queue
wheretherequesteriswaitingfor it. Sotheexceptionhandling subflow for
thereply messagewill beappended not to thecatchterminal of theinput
nodebut tothecatchterminal of atry-catchnodethat wewiredright after
thecomputenodethat restored thereply informationonthereply message
flow. Figure 5illustratesthe setup.

Here the ‘Restore Reply Info’ compute node will restore the reply
Informati onasdescribed previoudly. Inthisexamplewearemaking useof
theM QRFH2header tostoreandrestorethereply information. TheESQL
consists of just two statements:

* Restorethereplyinformation:

SET OutputRoot.MQMD.ReplyToQ = InputRoot.MQRFH2.usr.ReplyToQ;
SET OutputRoot_MQMD.ReplyToQMgr = InputRoot.MQRFH2_usr.ReplyToQMgr;

o SettheMsgTypeequal toreplyjustincase:

SET OutputRoot.MQMD.MsgType = MQMT_REPLY;
We al so set themessagetypetoreply (incaseitisnot set up properly by
theserver programthat processed therequest) becausewewill check this
field in the exception logic. We only need to copy the Msg-ID into the

Corrd-ID if themessagetypeisarequest. For areply messagetheserver
program shoul dhavea ready copiedthisfieldwhenit constructedthereply

message.
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A try catch nodeis connected right after this so that when an exception
happenslater intheflow themessagewill roll back tothetry catchnode;
itwill becaught by thecatchterminal of thisnodeandthereplyinformation
will bepreserved.

I nthe exception subflow, whenit haswritten out both the error message
andthereply messagepopul atedwitherror information, itwill doathrow
andthemessagewill thenberolledback totheinput queueof theinput node
and subsequently to the backout queue.

Therest of theflow inthisexamplewill ssmulateabogususer exception
—thesameastheoneusedinthedatagramexample. Whenareply message
encountersanerror, messagesarewrittenout. Thesamplereply message
islikethis:

<Message>
<MsgBody>a sample reply message</MsgBody>
</Message>

Hereisatrace output from the exception handling subflow.

*** Exception Trace generated at 20@01-@9-2@ 18:34:15.961

(
(Ox100000@)UserException = (

(Ox300000D)File = "F:/build/S2¢2_P/src/DataFlowEngine/
BasicNodes/ ImbThrowNode.cpp*®
(Ox30000@B)Line = 229
(Ox300203@)Function = "ImbThrowNode: :evaluate*®
(Ox3000000) Type = "ComlbmThrowNode*
(Ox300003@)Name = "e@d5f1T2-e800-0000-0080-al@328c4362¢e "
(Ox3000030)Label = "Alex Test2_.Throwl*
(Ox3000000) Text = "User exception thrown by throw node-
(Ox3000000)Catalog = "MQSIV2@1-
(9x30000@@8)Severity = 1
(Ox30000@@)Number = 3001
(Ox1000082) Insert = (
(Ox3000003)Type = 5
(Ox3000007)Text = “"The mandatory field of AddOrder.xml 1is
missing!!*
)

)
)

An error messageiswritten out to the error queue as shown here:

<Exception>
<Type>UserException</Type>
<Number>3@@1</Number>
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<SuspenseTimestamp>TIMESTAMP &apos;20@1-@9-20 18:34:15.991&apos;</
SuspenseTimestamp>
<InboundQueue>ALEX_ REPLY_IN</InboundQueue>
<Transaction>Alex Test2.Throwl</Transaction>
<Reason>User exception thrown by throw node (The mandatory field of
AddOrder.xml is missing!!)</Reason>
<Detai lException>
<UserException>
<File>F:/build/S2@2_ P/src/DataFlowEngine/BasicNodes/ImbThrowNode.cpp</
File>
<Line>229</Line><Function>ImbThrowNode: :evaluate</Function>
<Type>ComlbmThrowNode</Type><Name>e@dd5F1f2-e800-0300-00d80-
al@328c4362e</Name>
<Label>Alex Test2.Throwl</Label><Text>User exception thrown by throw
node</Text>
<Catalog>MQS1V2@1</Catalog><Severity>1</Severity><Number>30@1</Number>
<Insert><Type>5</Type>
<Text>The mandatory field of AddOrder.xml is missing!!</Text>
</Insert></UserException>
</Detai lException>
</Exception>

Thereply message, withtheerror information popul ated, issent back to
thequeuespecifiedintheMQMD:

<Message>
<MsgBody>a sample reply message</MsgBody>
<Exception>
<Type>UserException</Type>
<Number>3@@1</Number>
<SuspenseTimestamp>TIMESTAMP &apos;2001-@9-20 18:34:16.281999&apos;</
SuspenseT imestamp>
<InboundQueue>ALEX_ REPLY_IN</InboundQueue>
<Transaction>Alex Test2._.Throwl</Transaction>
<Detai lException>
<UserException>
<File>F:/build/S2@2_P/src/DataFlowEngine/BasicNodes/
ImbThrowNode.cpp</File>
<Line>229</Line>
<Function>ImbThrowNode: :evaluate</Function>
<Type>ComlbmThrowNode</Type>
<Name>e@d5T112-e800-0000-0080-al1d328c4362e</Name>
<Label>Alex Test2.Throwl</Label>
<Text>User exception thrown by throw node</Text>
<Catalog>MQSIV2@1</Catalog>
<Severity>1</Severity>
<Number>3@@1</Number>
<lnsert>
<Type>5</Type>
<Text>The mandatory field of AddOrder.xml is missing!!</Text>
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</Insert>
</UserException>
</Detai lException>
</Exception>
<xception>
<Reason>User exception thrown by throw node (The mandatory field of
AddOrder.xml is missing!!)</Reason>
</xception>
</Message>

Theorigina messageisrolled back to the backout queue.

COMBINED EXCEPTION HANDLING SUBFLOW

Combining the two subflowswe created for the datagram message and
request/reply message we have a general purpose exception handling
subflow, whichisshownin Figure®6.

Aftertestingtheaboveflow aproblemarosewiththeM QOutput node’ To
Requester’. It seemsthat, when Reply To Queue was selected from the
Advancedtab Destination M odedrop-downlist, theM QOutput nodetried
to set the context information, eventhoughweselected ‘ PassAll’ onthe
AdvancedtabMessageContext.

Worst of dl, it altered the MsgTypefield onthe MQMD. It altered the
request messagetoareply message, andthereply messagetoadatagram.
If thisisacceptablewithinyour organizationyou canleaveit asitis. But
thisisnotreally desirablesinceour strategy of exceptionhandling depends

-@e =
E‘: WriteEErrorMesSag:—l—BD S
— \? =3
Write Reply Witmrﬂu—nn

?
Datagram? E To Requester

Input Terminall DatabaseExD[eptun :»n

D SYSTEM.ADMIN. COMMAND. QUEUE
= |EE B

g
WriteErrorBefore Throw D i
DatabaseSystermnException —“

StopMessageFlow
Bl —
z

SystemExceptionThrowQrder
ReThrowErrar

Figure 6. General purpose exception handling subflow
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Figure 7. Altering the Requester MQOutput node

onthisMsgTypefiedandwewouldlikethisfieldtobeaccurate, reflecting
thetruemessagetype.

SotheWriteReply with Error Info’ computenodeismodified and adds
ESQL topopulatethereply informationtotheDestinationList, asshown
here.

« SaMQDedtinationListif youwanttousetheDestinationListinstead
of Reply To Queue:
SET OutputDestinationList.Destination.MQDestinationList.
DestinationData.queueName = InputRoot.MQMD.ReplyToQ;

SET OutputDestinationList.Destination.MQDestinationList.
DestinationData.queueManagerName = InputRoot._MQMD.ReplyToQMgr;

Also in the Advanced tab, select Destination and Message and the* To
Requester MQOutput’ nodeisaltered, asshowninFigure?7.

CONCLUSION

Onceagain, thisarticleservesonly asareferenceor asaframework upon
whichto buildyour requirements. One challengewiththerequest/reply
scenarioistheneed to send therequest or reply message popul ated with
error information back to the requester. In the exception subflow this
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wouldmeanthat it requiresthemessageparser toinsarttheerrorinformation
intheorigina message. If theexceptioncaught wasaparser errorinthefirst
place, the exception subflow will throw aparser exceptioninthe‘Write
Reply withError Info’ computenode. I nthiscase, thesubflow will not be
ableto sendthereply messagewitherrorinformationtotherequester and
therequester will till timeout, not receivingthereply, sincethewritefrom
the hub will fail.

Alex Au
I'T Architect, IBM Global Services (USA) © IBM 2002

Maximizing message availability

Now that M QSerieson OS/390 supportsshared queuesand queuesharing
groups, when shoul d shared channel sand generic portsbeusedinstead of
or in conjunction with, either MQSeries clustering or point-to-point
channels? This article outlines the available MQSeries technologies,
discussestheapplicationand environmental considerationsinfluencing
theuseof each, and offersrecommendations.

MESSAGING AND PARALLEL PROCESSING

Thereisa‘goodfit’ between messaging and parallel processing. That's
becauseit’seasy toimaginework requestsasmessagesoriginatingfrom
variousclient nodesand beingdistributed to server nodes, wherethey are
processed. I nthecaseof an M QSeriesnetwork, messagesarrivefromthe
network and areplaced on queuesto beprocessed by server applications.
Aspart of theserver processingacompletion messageisoftenreturnedto
the originating client, though thisis not arequirement of the M QSeries
architecture.

Thebeauty of parallel messageprocess ngfromabus nessperspective(the
only onewecareabout!) isthat it allowsyou to deliver high throughput
andhighavailability applications. Theseprocessing characteristicsallow
usto meet volume, responsetime, and avail ability goals.

InanM QSeriesparalel messageprocessingsystem, if wewanttoincrease
theprocess ng rateof messagesontheserver queuesto meet new demand
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or improve response time, for example, we ssmply add a new server
processing node (morelater on exactly what thismeans). Moreover, an
M QSeriesparallel messageprocessing system, asFigurelillustrates, is
highly resilienttofailure, sincetheability to processmessagesisshared
throughout the system and thereisno single point of failure.

It' sworth pointing out that, inmany cases, theavail ability of suchresilient
message processing systems is more important than the ability to add

capacity dynamically.

MQSERIES CLUSTERING

Different parallel processing architecturescontain differing amountsof
symmetry between the processing nodes. Weknow that MQSeries’ core
strengthsincludeitssupport for ahugerangeof operatingsystemplatforms
and network protocols. This means that when we consider a cluster of
M QSeries queue managers we' re considering the most generalized of
parallel architectures, involving queue managers running on different
processorstypesand different operating systemsconnectedtogether using
different network protocols.

MQSeriesclusteringisoftenreferredtoasa’ sharednothing’ architecture,
Thisisbecausethemessagesprocessed by anapplication connectedtoa
server queuemanager arelocalizedtothat server queuemanager; messages
arenot shared between server gueuemanagers. Inthecaseof clustering,
applicationsconnectedto client queuemanagerschooseoneof theset of
gueue managershosting aclustered local queue and themessageissent
over achanne tothat queuemanager. Themessageistypically processed
by theserver applicationandaresponsemessagei ndi cating that processing
IS complete is returned to the client (the ReplyToQueue on the
ReplyToQueueManager). MQSeries clustering therefore alows an
application to locate any clustered queue or clustered queue manager
withinan M QSeriesnetwork and contai nsasi gnificant amount of dynamic
resourcediscovery tosupport theseoperations.

Theshared nothing architecturehasadvantagesand disadvantages. Inits
favour, applicationsinasnared nothing architecturebehaveexactly asthey
wouldinasimpleone-to-onearchitecture, except that now therearemany
moreapplicationinstancesavail abl eto processmessages. Also, because
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Figure 1: MQSeriesparallel message processing system

nothingisshared between the server application processing enginesthe
performance scales amost perfectly — so you' [l see a 100-server node
cluster processmessagestentimesasfast asan applicationinanexisting
M QSeriesapplicationarchitecture.

There' slesschanceyou’ [| haveto changeyour applicationsbecause, as
nothingisshared, they canbehaveexactly asthey didwhenthey werethe
only applicationserverintown. Thedownsideof clusteringisalsoadirect
consequenceof theshared nothing architecture, whichisthat, if aserver
gueuemanager fails—becauseof apower failure, for example—messages
aretrapped (notlost!) withinthefailed queuemanager’ sdatasetsuntil the
gueue manager is restarted. And for a certain class of users, message
availability, representing businessavailability, can bejust asimportant as
scalability of processing. For exampl e, itmay represent liquidity of assets
in the case of a funds transfer, or response time in the case of human
interaction.
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MQSERIES SHARED QUEUES

M QSeriesshared queuesaddressmany of thesamei ssuesassociated with
parallel processing through use of the z/OS Coupling Facility (CF) and
associated networking technologies. In direct contrast to clustering,
messageson shared|ocal queuesareaccessibleby all queuemanagersin
agueuesharinggroup (QSG). Thisgroupisintimately associatedwiththe
z/OS Coupling Facility. The Coupling Facility provides list structure
objectsandanassociated set of programminginterfaceswhichM QSeries
for zZ/OS uses to store messages and support the MQI for these shared
messages (seeFigure?2).

Whenwewant to add appli cation processi ng capacity wecan now share
themessageprocess ng of aqueuethroughout the QSG by makingalocal
gueueshared betweenall the QSG’ squeuemanagers. A messageputtoa
shared queueby onequeuemanager intheQSGisavail abletobeconsumed
by any of theother queuemanagerswithinthe QSG. Multipleinstancesof
server applications can connect to many different queue managers to
enabl eincreased processing of messages.

Mover Local logs
Local pagesets Local
logs
Mover
Mover SQM2 1_%
Local SQM1
pagesets MQ
DB2
Local
Local logs pagesets

Figure 2: Soring messages and supporting the MQI for shared
messages
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Figure 3: Inbound architecture

Shared queues have many of the advantages of clustering in that they
provideincreased process ngcapacity. However, they d sohavetheadvantage
of recoveringamessageinfailurescenarios. Thiscomesdirectly fromthe
fact that the messageisshared, which alowsqueuemanagerstorecover
and make avail ableimmediately messagesthat arein-flight onafailing
gueuemanager. Whenagqueuemanager fails, theoperating systemnotifies
all other queue managersin the queue-sharing group, enabling themto
recover messagesthat were part of current transactions. This message-
level availability can be very significant in any message processing
scenarios, asmentionedearlier.

Tosupport thisprocessing at theserver thereisa soacomplementary set
of network technol ogiesto enabl eclient queuemanagers(usual ly non-z/
OYS) to connect to any member of the QSG. Thisis necessary because,
athoughmessagesarehighly recoverable, oncethey areonqueuesweneed
toensurethat thequeue-sharinggroupishighly visibleandavailablefrom
anetwork perspective. Channel son remote queue managersspecify the
network addressof thequeue-sharinggroupinthe CONNAM E attribute.
ThisCONNAME ismapped using an appropriatetechnol ogy (Sysplex
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Figure 4: Outbound architecture

Digtributor, Virtual IPaddressing (V1PA), or Workload M anager/Domain
NameSystem (WLM/DNS)), andachanne sessionfromanetwork queue
manager isestablishedwithaparticular sharedlistener (newforV5.2) on
a particular queue manager, as the inbound architecture illustrated in
Figure3shows. Inthisway, if onenetwork pathisn’tavail abletothequeue
sharing group, and henceto the server application, a path can be made
throughadifferent listener and queuemanager.

M essageprocessing responsesarereturnedtotheM QSeriesnetwork via
asharedtransmissionqueue(seeFigure4). With outboundresponsesitis
important that failureof any onechannel initiator doesnotinhibit return
of theresponse message and that peer channel recovery allowsthesame
sender (or server channel) to automatically start on a different queue
manager andtakeover messagedd ivery tothesameclient queuemanager
astheprevioudy failedchannel.

Resynchronizationisthecornerstoneof once-only messagedelivery and
channel resynchronization messagesfor inbound and outbound channels
arenow stored in shared sync queues. Thismeansthat channelsin each
direction canresynchronizewith any member of the QSG. Insummary,
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whencombined, shared queues, sharedlisteners, and peer channel recovery
provideahigh-performance, highly scal able, andhigh-avail ability message
processingsystem.

MQSERIES DESIGN CONSIDERATIONS

Table 1 summarizesthemain considerationsfor decidingwhichchannel
topol ogy touse, depending uponapplication, busi ness, and environmental
criteria.

Applicationcriteriaencompasscaseswherethenatureof theapplication
(iewhether it holds state or not) or the size of the messageit receivesor
generatesaffectstheinfrastructuredesign.

Busi nesscriteriaencompassthe bal ancebetween the cost of application
downtimeand/or thecost of del ayed (or trapped) messagesagai nst thecost
of theoverall installation.

Environmental criteriaaddressthe skills needed to support aparticular
implementati ontopol ogy andthosethat areavail ablewithintheorgani zation.

APPLICATION CONSIDERATIONS

Wecan seethat M QSeriesnow offersavariety of waystoimplementM QI
applications on OS/390; the one you choose will depend upon the
application considerationsdetailed bel ow.

»  Thesharedqueue(messagesintheCoupling Facility) supportinMQ/
390V5.2isonly for non-persistent messages; V5.3 adds persistent
message support. In both cases the message size is limited to 63

Kbytes.

—  Asnon-pers stent messageson shared queuesarenot lost when
thequeuemanager(s) usingthemarestopped, anapplicationthat
isstarting may process|ong-lived non-persistent messages. In
some casesit may beinappropriateto use shared queuesfor an
application because the messages do not ‘go away’ and an
existing applicationrebuildsall transactionsafter afailure.

Where affinities exist between the requester of a service and the
serviceprovider theimplementation must be ableto ensurethat the
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Consideration Clustering Generic Pt-to-pt
channels channels
Application
Persistent Yes Yes with V5.3 Yes
messages
Messages >63K Yes No Yes
(including replies)
Affinities Yes(Bind_on_open) Onlyunder Yes
(state retained by application control
application)
Largemessages  Yes but... Response problems may No Yes
(say >1MB) occur if these are mixed with short
messages. Plus impact of running
multiple ‘large message’ channels
on sending box must be considered.
Plus, do | want to clone applications
which handle large messages?
Application style Real-time and batch-oriented Real-time Real-time or
batch-oriented
Business
V high availability  Yes but... Messages may be Yes No
appreqd(inc trapped
failure tolerance)
Cloned application Required Required Not required
Environmental
Generic access n/a Skills already n/a
used elsewherein developed
Sysplex
Clustering used Skills already developed n/a n/a
elsewhere
Numberinbound High number of message sources Workload may not
channels may use resources inefficiently or be balanced ifthere
require use of workload exit in all is a low number of
message sources message sources n/a
Scope Multi-platform implementation; Shared queuesreside Normal
system-wide architecture on 0OS/390 only, but  MQSeries
are accessed using channel
normal MQSeries definitions
channel definitions
Table 1. Deciding which channel topology to use
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requester’ smessagesareawaysreceived by aserver that hasthestate
available. Thisisthe caseif point-to-point channels are used, all
messagesfrom therequester being routed to the same server.

—  Clusteringcan handleapplicationaffinitieswithout application
changesby useof theBind_on_Openoptions.

— A sharedqueueimplementationmay requireapplicationchanges
tohandleaffinitiesand takeadvantageof parallel processing.

—  Thoughashared queuesol ution can support afailover modeof
working by having theapplication queueopenedfor exclusive
use, itisimportant toremember that at thepoint of failover other
application states may need to be maintainted to provide
application-level peerrecovery.

»  Processngof largemessagesinanM QSeriesnetwork oftennecessitates
specia design considerations (eg separate channel s) that should be
reviewed beforesimply transferring anapplicationarchitecturetoa
parallel implementation. For exampl e, inanimagearchiving system,
Immediatemessageavail ability may not beof primeimportance.

* AsCouplingFacility storageisacomparatively expensiveresource
of limited maximum size the total amount of storage that may be
occupi ed by messageson shared queuesmust beconsidered. TheCF
|sshared betweentheoperatingsystemcomponentsandtheapplication
subsystemsusingdatasharing,egDB2, CICS, IMS.

M QSeriesgppli cationsdes gnedtogather messagesfor later processing
(iebatch-oriented applications) can storelargeamountsof message
databeforethebatch processingisstarted. Asthistypeof application
IS not response-time critical, delivering the messages via point-to-
point channel sor viaclustered channel sisappropriate.

For real-timeappli cationstheamount of messagedatathat may arrive
during an application outage, say for update or because of failure,
needs to be considered. This may lead to choosing a solution that
requiresadditional CF storageor onewhichusesclusteringand can

managetrapped messages.
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BUSINESS CONSIDERATIONS

If very highavailability (say >99.99%) isneeded considerableeffort will
berequiredtoensurethat overall implementationwill allow redundancy
of all components of the system. This activity is expensive in design,
hardware, and softwareand shouldonly beundertakenfor business-critica
applications. The MQSeries aspects of this design will certainly be
secondary totheappli cationdesign cons derationsand probably secondary
tothe server program, whether it bein CICS, IMS, or any other OS/390
environment.

ENVIRONMENTAL CONSIDERATIONS

Theitemsinthissectionhighlight caseswherean M QSeriessol utioncan
beachieved by exploiting different M QSeriesfeatures, usingthespecific
solution which uses skills already available in the enterprise or which
might be acquired for other reasons. In a design where the business
consequencesof trapped messagesmandatetheuseof shared queuesthe
channel implementation chosen may be either clustering or generic
channels; thisdeci s onmay bebased onthetechnica skillsavailablewithin
the IT department. For instance, if clustering is used for an existing
application, abiastowardsacl ustering sol utionisto beexpected. Whereas
if avirtua 1P addressing technique isin use in another application a
sol ution based on generic channel swould bethefirst approach.

Themultiplicity of choicesallowsMQSeriesto support various server
applicationarchitectures, whichareoftenthedrivingforceof theoveral
systemdesign.

RECOMMENDATIONS

Theauthorsbelievethat any large-scaleM QSeriesuser will exploitvarying
guantitiesof thesethreetechnol ogiesaccordingtotherequirementsof the
enterpriseand specificbusi nessapplications. Specificaly:

e  Thesolutionwill not beimplementedasa’‘ bigbang’ but asaphased
migrationof existing applicationstothenew environment, whichwill
beshaped by themagj or applicationprovider (eg CICSor IMS) rather
thanby themiddleware(M QSeries).
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«  Solutionswhicharerunningsuccessfully asfar asresponse, avall ability,
andreliability areconcerned shouldhaveal ower priority for migration.
If significant applicationchangesmay berequiredtoremoveafinities
it may beappropriatetoleavetheseunchanged.

* Ingenerd,largemessagesandtheapplicationsthat consumethemare
better runinacontrolledenvironment (singledesignated machineand
separate MQSeries channels). MQSeries Source |P Addressing
function(introducedinV5.3) and Sysplex servicessuchasDynamic
VIPA or Sysplex Distributor could be used to facilitate automated
switch-over of thistype of applicationintheevent of failure.

»  Clusteringcanhandlelarger messagesthan Shared Queues/Generic
Channels; if the maximum size of areply message from alegacy
application cannot beguaranteedtobelessthan 63K it may bebetter
to use clustering than to redesign the application.

*  Onlyasharedgueuesol ution canassurethat nomessagesaretrapped
by being held on aqueuethat cannot beserved until anenvironment
isrestarted.

«  Withonly afew message sources, for examplewherebranch office
clientsaresupported onabox which communi cateswiththe OS390
gpplicationorwhereaUnix applicationandanOS390applicationare
exchanging messages, theuseof genericportsmay not giveworkload
bal ancing of messsages; rather, itisthecommuni cationssess onsthat
are balanced across the members of the QSG. However, asit is
generally truethat thecost of messagedelivery ismuchlessthanthe
work that they generate, thismay not beasignificant issue.

CONCLUSION

Withtheintroduction of clustering and shared queuesM QSerieshasthe
flexibility tounderpinsuccessfully most applicationtopol ogiesrequired
to support busi nessapplicationsin an OS390 environment.

John B Jones, B, M, MIEE, CEng

Anthony J O’ Dowd, BSc, Dip Phys, PhD.
IBM Hursley (UK) © IBM 2002
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MQ news

IBM hasbegun selling abusinessintegration
package from New Era of Networks that
Includesadaptersfor M QSeries| ntegrator and
WebSphereM Q Integrator. It featuresa new
pricestructureand reduced prices, anextended
range of adapters and platform support, and
withdrawal of obsol eteadapters.

New Era's adapters connect WebSphere
MQIntegrator with specific off-the-shelf
applicationsusingindustry sandards, including
SAP R/3 applications to DB/2, Oracle, and
SQLServer OLTP environments, and
complement thosealready availablefromIBM.

The NEON Adapter for EDI adds EDI
capabilities into electronic application
Integrationarchitecturesand, whenusedwith
WebSphere MQ Integrator or MQSeries
Integrator, allows sites to exchange EDI
bus nessdocumentswithtrading partnersfrom
anEAl server.

For more information contact your local
I|BM representative.

URL: http://www-4.ibm.com/software/ts/
maseries

* * %

Dirig Software has released a Specific
Application Manager (SAM) for IBM
WebSphere MQ. Dirig’'s WebSphere MQ
SAM providespreconfiguredrules, policies,
threshol ds, and performance-activatedal ertsto
hel p administratorsmanage WebSphereM Q
transactions, messages, and queues.

WebSphere MQ SAM worksin conjunction
withDirigagentstoprovidedatastatisticsthat
can help IT personnel maintain optimal
performance levels of WebSphere MQ

environments. Dirig offers additional
management capabilities for managing
WebSphereapplications, DB2 databases, and
other e-businessapplications.

For more information contact:

Dirig Software, One Indian Head Plaza, 6th
Floor, Nashua, NH 03060, USA.

Tel: +1 603889 2777.

Fax: +1 603 889 2471.

URL.: http:/AMwww.dirig.com

* * %

MQSoftwarehasreleasedanew versionof its
Q Pasal middleware management software.
Version 3includesaJava-based management
console that provides better integration,
enhanced usability, and easier management of
eventandhistoryrules.Italsoprovidesreusable
templates to help users automate routine
adminigration.

QPasal 3.0monitorsWebSphereApplication
Server4.0and5.0and supportsCrossWorlds,
WebSphere Business Integrator, and
WebSphereM QEveryplace.

For more information contact:

M QSoftware, 1660 South Highway 100, Suite
400, Minneapolis, Minnesota55416, USA.
Tel: +1 952 3458720.

Fax: +1 952 345 8721.

MQSoftware, Surrey Technology Centre, 40
Occam Road, Surrey Research Park,
Guildford, Surrey, GU27Y G, UK.

Tel: +44 1483 295400.

Fax: +44 1483 573704.

* * %
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