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MQ UDFs in DB2

* 19 SQL scalar and table functions
— READ, RECEIVE, SEND
— PUBLISH, SUBSCRIBE, and UNSUBSCRIBE
— VARCHAR, CLOB, or
— XML, or files (requires XML Extender)
* Two Schemas
— DB2MQ1C/DMQXML1C - for single phase commit
— DB2MQ2C/DMQXML2C — for Two-phase Commit
* Runsin a WLM SPAS
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The functions can be scalar or table functions. For more information on
using MQSeries functions, see the information on enabling MQSeries
functions in DB2 Installation Guide and on programming techniques in
DB2 Application Programming and SQL Guide.

/ISTEPLIB DD DISP=SHR,DSN=D26.DB2.RUNLIB.LOAD
1 DD DISP=SHR,DSN=D26.DB2.DSNEXIT
1 DD DISP=SHR,DSN=D26.DB2.DSNLOAD

I DD DISP=SHR,DSN= D25. VERI . SCSQLOAD MQ
1 DD DISP=SHR,DSN= D25. VERI . SCSQAUTH MQ
1 DD DISP=SHR,DSN= D25. VERI . SCSQANLE MQ
[ [ AMT DD

Dl SP=SHR, DSN=D36. DB2. SRCL| B. DATA( DSNAMT) AMI
/| AMTHOST DD

Dl SP=SHR, DSN=D36. DB2. SRCL| B. DATA( DSNAMIHT) AMI
//ABNLTERM DD
DISP=SHR,DSN=FOLKSAM.TEST.ABENDAID.DUMPS




AMI

* WebSphere MQ Application Messaging Interface (AMI)
« External files with configuration data

— The AMI Repository (XML) or AMI Cache Files
— Edited with AMI Tool
* Message - what
« Service Point - where
— Logical End Point — DB2.DEFAULT.SERVICE
* Policy - how
— Quality Of Service — DB2.DEFAULT.POLICY
« Service Point and Policy referred to in SQL functions
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AMI Tool

* AMI is on the 'net, just Google on MAOF
— ma0Of_nt.zip contains AMI Tool and SC34-6065-01
* AMI Tool maintains two XML files in UTF-8
« Configuration files
— can be edited with ordinary editor supporting UTF-8
— needs binary file transfer
— stored in two members of a PDS
— still in UTF-8
— can be viewed with Browse (use ‘DISPLAY UTF8’)
— can be formatted by AMTBURYV program
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MAOF is a SupportPac available on
www.ibm.com/software/integration/support/supportpacs/individual/ma0f .ht
mi

It includes the AMI Tool and the manual SC34-6065-01.




AMI Tool

4 AMI Administration Tool - dsnamt.xml Q@l

File Edit Yiew Selected Help &

D@n{xa{

2] | | Ohjects | O w4 | | Pruperties| (m]
E-(1Senices ‘D82 DEFAULT SERVIGE || Description |
Senice Points =
DB2.DEFAULT. SERVICE |dusue hlame RS0.TEST.MGTESTI <
MT.SAMPLE PUBLISHER Queue Manager Mame  |Fligy &
MT.SAMPLE SUBSCRIBER Motel Queus Marme
! MT. SAMPLE SUBSCRIBER RECENVER Dynamic Queus Frefix
,ﬁgis;nbggun D Definition Type " Predefl.. " Dynamic
T Service Type Native

-8 DB2.DEFALLT.SUBSCRIBER
H Default Format

= AMT.GAMPLE SUBSCRIBER

- S, AMT.SAMPLE SUBSCRIBER RECEIVER | |Default MCD Domain

El-/gH Publishers Default MCD Set

B DB2 DEFAULT PUBLISHER Default MCD Type
e By AMT SAMPLE PUBLISHER Default MCD Format

DB2.DEFALLT. POLICY
{5 Policy Handlers

Encoding Unspecified
Simulated Group Support [~

Custom Parameters [ ¥
4 | »

Apply Set To Default |

-

o
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Note the Queue Manager Name and the Queue Name specified to be
used for the default service and policy.

Palicies
. CCEID 278 <




XML Files

Two files are needed
— AMTHOST (connection information)
— AMT (queue names etc)
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XML Files

8 Mozilla Firefox

Atkiv  Redigera  Visa  Histoik  Bokmarken  Verkyg  Hislp

- &i‘ 5 ﬁ [ T iesfpresinoruiczonzydsnamt ol || B | |Gl Textpad =

’ Kom igéng l_. Senaste nytt
IHEIVICEEOLIT="

|
— <ServicePomt longDescriptionr = ePSTONL reator="" clmltDe:cnptmn—"” version=""
creationTime stamp="" creator="" versionTi.mestamp:"”
amiid="ead15127-e400-0000-0080-t7a3a80betib" yiu
<ServicePomt_gueueName xmilabel="queuelT;

Ehef arric” 11]\1eI\Iau(lator\.—"false v s=tPrE eﬁned“f>
<Splwc9ant spn-upTvpp xmni] lahel— sErvaTypE tvpe—“Nahvs MQSEnEs _Tntegrator_w2 MG Senes_Integrator_W1 MGRFHS MORFH' 1=
valneMandatory="false" value="TTative"/>
<ServicePomt_defaultFormat xani label="defaultF ormat” type="AWMCHARZ" valueMandatory="false" value=""r>
<ServicePomt_defaultNICDDomain xinilabel="defaull{CDDomain" type="DefaulttdCDDomam" valueMandatory="fzlse" value=""/>
<ServicePomt_defanlthICDSet xmi label="defaulthdCD3et" type="Defaultb{CDSet" valueMandatory="false" value=""/>
<ServicePont_defaulthICD Type xmilabel="defaultMCD Type" type="Default{CD Type" valuel andatory="false" value="">
<ServicePomt_defaulthNICDFormat xanilabel="defaultl/CDF ormat" type="DefaulttdCDF ormat" valnelMandatory="false" value=""/>
=ServicePomnt CCSID xmilabel="CCEID" type="CCEID" valueMandatory="false" value="278"/> o

Klar

DB2.DEFAULT.SERVICE maps to queue and queue manager

Folksam 6




XML Files
2l Session A - [43 x 80] E]@

Arkiv  Redigera Visa kKommunkation Werkbyg Fonster Hijalp
13

B B 2% | ] %

Mermu  Utilities EDmleePs Help

EROLSE b36. DE2. SRCLIE. CATA(DSNAMT)

Command Scroll SR
********************************w TOp OF Dota FhFdd d d b rd m f o F 0k bk ok ok ok Kk ok kR R
<?xml version="1.8" En(Ddlng—”UTF 8775 <IDOCTYFE XMI SYSTEM "amt,dtd" >.<!--Chan
ae ALl TMANDY o Name of Gueus Mamsger —-3 . (XML wmi.uversicn="1.0" tlmestamp—”wed

Nou 23 10:52:32 GMT+0i:00 2086 warifieds < <3N

Session A - [43 x 80]

e ¢

L5

true's. MI.header>. I.docume)
ntation:. {EMI.exporter:. {Exporter exporter.name="AMI Administratio
n Tool' >, </XMI.expDPtEP> CxEMI . axpohtthePsion). {Exporterver|
=ion ami.version="1.2"7%. /XML exporteriWersiony. LRMT dDEumEntatan)

CoHMILResder>.  $XMI.contents. cDirsctory lopgbescription
rectory.gif’ versionCrea " shortbescription= version="
creationTimestamp= verszionTimestamp="" wxmi.uuid
-020b-B3840a0406800" ='AdnEiens-ASAE-ADAN-02Ab-0304050d00
== lopgbescription= ‘images-Serwvices,gif’ wersion
N T yerzionTimestam

shortDescript
on= creationTimestamp cPeatDP—' <{Seruvicefoin

tCollectlan completeSet="false" ican images/Servl:ePa1ntCDlLectLDn sRifh colleck
fanFath=""5. <SeruicePointRef icon="imagessServiceFoint.gif” xml:link="
i label="SeruvicePoint” type="ServicePoint’ refType="SergicePoint” href
BE0-brsgag0besfb” titlezDEZ, DEFAULT. SERVICE"./>
(SEPULEEPDlntREF icon lmagesxsEPUL:epulnt gif" =mi:link="simple” xmi.label="Se
ruicePoint” ervicePolnt” re SeivicePaint” hrofs |aza:auaa 0980-0808
65 B5hh0a0 05000  LitiocTANT. SAMPLE. PUBL[SHER”/) ¢{ServiceFolintRef ic
on='imsgesgSeruicefoint. gif” amlilink="simple’ sbel="ServicePoint” tyupe="Se
ruicePolnt” refTupe="ServicePoint” href “\a4asaaaa GS0E-0BOE-0@06-03030500d0600"
AMT . SAMPLE, SUESCRIBER"/). {fervicePointRer icons’images/Servicen
i abel="ServicePoint” type="ServiceFolnt” refType
e "|nrn4nrna 3305 G000 Bo60 Da040a0aR000  EitioatAMT. shmPLETS
UESCRIBER. RECEIVER /2. <{sServiceFointCollection?. <Distributionlis
tCollection completeSat="trus" ican='images/CistribotionlistCollection,gif' coll
ectionPath="",>, fSubscriberCollection completeSet="trus" icon="Images Sy
bscriberCollection.gif" EDIIEEtLDnPath— BN ¢SubscriberRef xmi label—"S
ubscriber” type="Subscriber” ic i essSubscriber.gif" refType="Subzcriber"
ml:link="zimple" hPeF—”\a2ca2:51 =400-0Ran-0050- b7asaiibatfh’ Eitles DEZ, DEFAULT
. SUBSCRIBER" /). {/SubzcriberCollection?. {PublisherCollection comp
leteSet="true" icon="images PublizherCollection.gif" collectionFath=""5.
PublisherRef xmi.lapel="Publizher” type="Puplisher” icon= 1mages/Fuhl15her ai|

icon Lmages/DL

Deda-0900- BBUB
- {Serwic

F" efType 'Pu ar' mple href= '|da172251 e4U0-Q0UOU-0BE0-b7a2al b
Fb” title "DBZ DEFQULT PUBLISHER"/> (/PubllEhEPCDILEEtLDn). <A/ Sar
(PDLLCQEDlLECthn cDmpLEteSet— false" 1c0n— ‘images-FolicyCollection

FzZ=Split xit FE=Rfind F7= F8=Down F3=Swap

Flz=Cancel

Fl1=Right

This is the DSNAMT "file” shown by Browse after command DISPLAY
UTFS8.




Using caches for AMI files

« The XML files can be compiled into a load module
— Run AMTASM10 to produce ASM source

//GO EXEC PGM=AMTASM10

//STEPLIB DD
// DD
//AMTHOST DD
//AMT DD
//SYSPRINT DD
//ASMHOST DD
//ASMREPOS DD

DSN=D25.VERI.SCSQLOAD, DISP=SHR
DSN=D25.VERI.SCSQANLE, DISP=SHR
DSN=D36.DB2.SRCLIB.DATA(DSNAMTHT) ,DISP=SHR
DSN=D36.DB2.SRCLIB.DATA(DSNAMT) ,DISP=SHR
SYsouT=*
DSN=D36.DB2.SRCLIB.DATA(AMTHOST) ,DISP=SHR
DSN=D36.DB2.SRCLIB.DATA(AMT) ,DISP=SHR

— Assemble and link edit source
— Put load library with cache files in STEPLIB of WLM SPAS

=> Better performance!

Folksam
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AMTBURYV to print contents

//ALHEO3P JOB (D11,D5),LEN,MSGCLASS=Q,CLASS=A,MSGLEVEL=(1,1)

//GEN EXEC PGM=AMTBURV

//STEPLIB DD DSNAME=D25.VERI.SCSQLOAD, DISP=SHR

// DD DSNAME=D25.VERI.SCSQANLE,DISP=SHR

//* DD DSNAME=D36.DB2.AMICHACHE, DISP=SHR
//AMTHOST DD DSN=D36.DB2.SRCLIB.DATA(DSNAMTHT),DISP=SHR
//AMT DD DSN=D36.DB2.SRCLIB.DATA(DSNAMT),DISP=SHR

//REPORT DD SYSOUT=*
//SYSPRINT DD SYSOUT=*

Attribute Name is xmi.label, Attribute value = DB2.DEFAULT.SERVICE
Element Name is ServicePoint_queueName
Attribute Name is xmi.Tlabel, Attribute value = queueName
Attribute Name is value, Attribute value = R50.TEST.MQTEST1l
Element Name 1is ServicePoint_queueMgrName
Attribute Name is xmi.Tlabel, Attribute value = queueMgrName

Attribute Name is value, Attribute value = FKSV

Folksam n
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DB2 Access to Configuration Data

« JCL for WLM SPAS
— Needs access to MQ load libraries
— And to configuration data stored in UTF-8

//DB2TROUT PROC RGN=0K,APPLENV=DB2TROUT, DB2SSN=DB2T, NUMTCB=20
//IEFPROC EXEC PGM=DSNX9WLM,REGION=&RGN, TIME=NOLIMIT,
PARM="&DB2SSN, &NUMTCB, &APPLENV"

//
//STEPLIB

//AMTHOST
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DD

DD

DISP=SHR, DSN=D26.
DISP=SHR, DSN=D26.
DISP=SHR, DSN=D26.
DISP=SHR,DSN=D36.
DISP=SHR, DSN=D25.
DISP=SHR, DSN=D25.
DISP=SHR, DSN=D25.
DISP=SHR, DSN=D36.
DISP=SHR, DSN=D36.

DB2.RUNLIB.LOAD

DB2.DSNEXIT

DB2.DSNLOAD

DB2 . AMICHACHE

VERI.SCSQLOAD MQ
VERI.SCSQAUTH MQ
VERI.SCSQANLE MQ
DB2.SRCLIB.DATA(DSNAMT) AMI
DB2.SRCLIB.DATA(DSNAMTHT) AMI

12
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Register UDFs

« DDL can be found in SDSNSAMP(DSNTIJM1/2)
— Customize parameters for
— WLM Application Environment
— Security — DB2 or USER
— Encoding Scheme - EBCDIC or ASCII or UNICODE
— Registers 51 functions
— E.g., MQSEND has 8 different signatures
— half of them for VARCHAR(4000)
— half of them for CLOB(1M)
— Includes undocumented function GETCOL

Folksam
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IVP for MQ UDFs

* IVP is available in SDSNSAMP(DSNTEJMQ)
— Customize parameters for
— To define (create) sample MQ queue
— HLQ of MQ libraries
— Queuename
— Schema name
— To chose 1PC or 2PC
» For publish/subscribe functions use
— DSNTEJSQ and DSNTEJSV

« For MQ XML functions and stored procedures use
— DSNTIIMX for registering
— DSNTEJX1, DSNTEJX2, and DSNTEJX3 for IVP

Folksam
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DEFINE QLOCAL('DB2MQ_DEFAULT_Q') REPLACE +
DESCR(INPUT-OUTPUT") +
PUT(ENABLED) +
DEFPRTY(0) +
DEFPSIST(NO) +
GET(ENABLED)
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Examples of PUT

 PUT a message on a queue
— a simple message

SELECT DB2MQ1C.MQSEND('TESTING MSG 1') FROM SYSIBM.SYSDUMMY1;
e e Fommmmm oo Fommmmm - T Fommmm oo +--
1

DSNE610I NUMBER OF ROWS DISPLAYED IS 1

DSNE6161I STATEMENT EXECUTION WAS SUCCESSFUL, SQLCODE IS 100

— a message with a correlation id on a specific queue

SELECT DB2MQ1CMISEND('DB2.DEFAULT.SERVICE', 'DB2.DEFAULT.POLICY",
'MSG WITH CORREL ID', 'CORRELID 1')
FROM SYSIBM.SYSDUMMY1;

+ + + + B S

Folksam "
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Examples of GET

« GET a message from a queue
— the first message on the queue

SELECT DB2MQ1CMQRECEI VE() FROM SYSIBM.SYSDUMMY1,;

+ + + + +

TESTING MSG 1
DSNE610I NUMBER OF ROWS DISPLAYED IS 1
DSNEG6161 STATEMENT EXECUTION WAS SUCCESSFUL, SQLCOPBIS 100

— a message with a correlation id on a specific queue

SELECT DB2MQ1CMQRECEI VE('DB2.DEFAULT.SERVICE','DB2.DEFAULT.POLICY",
'CORRELID 1') FROM SYSIBM.SYSDUMMY1;

+ + + + +

MSG WITH CORREL ID

MQRECEIVE is a destructive read
Folksam
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Examples of GET

* READ a message on a queue - MQREAD
— all messages on a queue

-- After putting some new messages on the queue

+ + + + + +

SELECT T.* FROM TABLE (DB2MQIC. MQREADALL()) T;

+ + + + + +

MSG

+ + + + + s +
TESTING MSG 4

TESTING MSG 5

TESTING MSG 6

MSG WITH CORREL ID 2

DSNE610I NUMBER OF ROWS DISPLAYED IS 4

DSNEG6161 STATEMENT EXECUTION WAS SUCCESSFUL, SQLCOPBIS 100

) This is a table function!
Folksam .

Another example is to store the message data into a DB2 table by copying

the data. This is a two-phase commit stuff.
INSERT INTO MESSAGES
SELECT T.MSG FROM TABLE(DB2MQ2C.MQRECEIVEALL()) T;
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Another example

SELECT DB2MQ1C.MQREAD() AS COMPLETE_MESSAGE FROM SYSIBM.SYSDUMMY1;
————————— e e et e
COMPLETE_MESSAGE

————————— e e et e
ANDERS TESTSON STORGATAN 1 183 88 STORSTAD

SELECT  SUBSTR(DB2MQ1C.MQREAD(),1,6) AS FIRSTNME,
SUBSTR(DB2MQLC.MQREAD() ,8,7) AS LASTNAME,
SUBSTR(DB2MQ1C.MQREAD() ,16,11) AS ADDRESS,
SUBSTR(DB2MQ1C.MQREAD() ,28,6) AS ZIPCODE,
SUBSTR(DB2MQ1LC.MQREAD(),35,8) AS CITY

FROM SYSIBM.SYSDUMMY1;

————————— B e e et S L e P e e e

FIRSTNME LASTNAME ADDRESS ZIPCODE CITY

————————— B e e et S L e P e e e

ANDERS ~ TESTSON  STORGATAN 1 183 88  STORSTAD

Folksam
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Felkoder

DSNT408T

DSNT418T
DSNT415T
DSNT416T
DSNT416T

DSNE610T

SQLSTATE

SQLCODE = -443, ERROR: ROUTINE MQREAD (SPECIFIC NAME MQRDO) HAS
RETURNED AN ERROR SQLSTATE WITH DIAGNOSTIC TEXT rc=49:amReadMsg

SQLSTATE = 38H05 SQLSTATE RETURN CODE

SQLERRP = DSNXRRTN SQL PROCEDURE DETECTING ERROR

SQLERRD =-8180 0 -1 0 O SQL DIAGNOSTIC INFORMATION
SQLERRD = X'FFFFFCCE' X'00000000' X'00000000' X'FFFFFFFF'

X'00000000" X'00000000' SQL DIAGNOSTIC INFORMATION
NUMBER OF ROWS DISPLAYED IS O

38HO5 MQSeries Application Messaging Interface failed to

read/receive a message.

rc=49 :amReadMsg

amReadMsg is not a documented function in the manual
AMRC (Reason Code) 49 = AMRC_TRANSPORT_ERR

/V WLM,APPLENV=DB2TROUT,REFRESH and it works again

Folksam 0
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Challenges

* Feels a little bit instable, need more time

* AMI deprecated since 2004
— but DB2s usage is supported by the WMQ lab

* AMI modules are removed from MQ load library
— can be found on the ‘net
— or be copied from older load libraries

« DB2 will deliver an MQI version on DB2 9

— retrofit to V8?
— how to migrate (different parameters needed)?
— will work in parallel with old implementation

Folksam
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DB2 MQListener

« MQListener monitors a queue and calls a stored
procedure with data from message

« Use DSNTIJML to install MQListener
— Creates SYSMQL.LISTENERS
« db2mqinl or db2mgln2 used to manage MQListener
— Associates a queue to an SP
— Specifies number of threads and monitoring frequency
* SP interface
— schema.proc(in inMsg inMsgType, out outMsg outMsgType)
— outMsg can be put on reply-to queue
* |IVP in DSNTEJML and DSNTEJSP
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The data type for inMsgType and the data type for outMsgType can be
VARCHAR, CLOB, or BLOB of any length and are determined at startup.
The input data type and output data type can be different data types. If an
incoming message is a request and has a specified reply-to queue, the
message in outMsg will be sent to the specified queue.

CREATE PROCEDURE TEST.APROC (
IN PIN VARCHAR(25),
OUT POUT VARCHAR(2))

LANGUAGE SQL FENCED NOT DETERMINISTIC NO DBINFO COLLID
TESTLSRN WLM ENVIRONMENT TESTWLMX

ASUTIME NO LIMIT STAY RESIDENT NO PROGRAM TYPE MAIN
SECURITY USER

PROCEDUREL: BEGIN INSERT INTO PROCTABLE VALUES(PIN); SET
POUT ="OK’;

END PROCEDURE1
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More Information

« DB2 SQL Reference

« DB2 Application Programming and SQL Guide,
Chapter 33

« DB2 Installation Guide, Chapter 7

Folksam
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Summary

« MQ SQL UDFs can be useful for SQL-programmers
* We can use existing infrastructure to access MQ queues
* We did not test

— Two-phase commit version of UDFs

— XML UDFs and Stored Procedures
— Needs XML Extender

— Performance
— DB2 MQListener - yet
— Corresponding functionality in DB2 LUW
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