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Introduction:

The WebSphere Message Broker contains runtime transformation options which can be used to
manipulate the data (logical message tree structure) passed through a message flow, in order to
change an input message into an output message. A native installation of version 7 of the product
provides:

Compute node (containing ESQL transform code)
JavaCompute node (containing Java transform code)
XMLTransformation node (containing XSL transform code)
PHP Compute node (containiing PHP code)

Mapping node (drag and drop interface)

When embarking on a new WMB development, careful project consideration should be given to
selecting which of these options is most suitable. Common factors to be taken into account
include:

e Developer skill level with each technology
e Maintainability / reuse of the transformation code
e Performance of the transformation when deployed to the Broker runtime

For some projects, the utilisation of a graphical tool is a mandatory requirement in order to
compensate for developers who have little experience with the other coding options, and also to
ensure faster speeds of development for large and / or complex message models. In these
circumstances, it can be a hard decision to select the graphical Mapping node option as it can
mean sacrificing the advantages of code which is better optimised for performance and more
easily maintained and reused.

Provided with this document, the MapToESQL Eclipse plugin for the Message Broker Toolkit, is
designed to help in these situations.

The document provides step-by-step instructions for how to install and use the MapToESQL
Eclipse plugin. It demonstrates its functional capability and using example message maps,
describes the value the plugin can bring to Message Flow development activities.



Installation of the Plugin:

1.

2.

To install, make sure the WebSphere Message Broker Toolkit is closed.

Extract the supplied zip file named ia9y_2.0.0.zip

Copy the resulting subfolder, named map2esgl_2.0.0 into the eclipse installation’s
plugins subdirectory. If your broker was installed in the default location, then this
directory will be located at:

For WebSphere Message Broker version 7.0:

C:\Program Files\IBM\WMBT700\plugins

The version 1.0.0 release of this support pac which is now deprecated, was designed for
use with WMBv6.0 and WMBV6.1 ...

For WebSphere Message Broker version 6.0:
C:\Program Files\IBM\MessageBrokersToolkit\6.0\eclipse\plugins
For WebSphere Message Broker version 6.1:

C:\Program Files\IBM\WMBT610\plugins

Restart the WebSphere Message Broker Toolkit, using the “—clean” option:
For WebSphere Message Broker version 7.0:
"C:\Program Files\IBM\WMBT700\mb.exe" -clean

The version 1.0.0 release of this support pac which is now deprecated, was designed for
use with WMBv6.0 and WMBV6.1 ...

For WebSphere Message Broker version 6.0:
C:\Program Files\IBM\MessageBrokersToolkit\6.0\wmbt.exe -clean
For WebSphere Message Broker version 6.1:

"C:\Program Files\IBM\WMBT610\eclipse.exe" -product
com. ibm.etools.msgbroker.tooling.ide —-clean

For WebSphere Message Broker version 7.0:

"C:\Program Files\IBM\WMBT700\mb.exe" -clean



Installation of the Samples:

The sample message sets and message flows have been updated to work with WMB version 7.0.
If you attempt to use them with earlier versions, they may not work. The original samples which
were produced for use with version 6.0 and version 6.1 are available in the project interchange
file named ia9y_DeprecatedSampleProjects.zip. However, the instructions, screen shots and
descriptions which follow in this document should be read in conjunction with the assets
produced for version 7.0.

1.

2.

From the WebSphere Message Broker Toolkit, select File - Import
From the Import wizard select the Import Source Project Interchange.
Click Next.

For the property From zip file, use the Browse button to navigate to the supplied zip
fle named ia9y_SampleProjects.zip

Select both the listed projects, MapToESQL MessageFlows and
MapToESQL_MessageSet.

Click Finish.



How to use the MapToESQL Plugin:

1.

To invoke the Plugin, right-click a message map file in your Toolkit workspace, and from
the context menu, select Map To ESQL — Generate ESQL.

The resulting Map To ESQL - Generate ESQL wizard asks you to specify whether or
not you wish to use ESQL references, using checkboxes. An ESQL reference is a
datatype which holds the location of a field in a message, analogous to the role of a
pointer in most conventional programming languages. Using references in your ESQL
code can lead to better performance, due to quicker navigation of the logical tree.
Unfortunately, when dealing with complex transformations, references can also make
ESQL harder to read. For this reason, the MapToESQL Plugin provides checkboxes so
that you can specify what style of ESQL code should be produced.

The Map To ESQL - Generate ESQL wizard also contains dropdown menus, which
should be used to specify which Input and Output Message Domains the generated code
should use. The WebSphere Message Broker supplies a range of parsers to parse and
write different message formats. Each parser is suited to a particular class of messages
(for example, fixed-length binary, delimited text, or XML) known as a message domain.
When a message flow input node, such as the WebSphere MQInput node for example,
receives data from a queue it decides how the message should be parsed based upon
the specified message domain. This domain can be provided as a node property or in the
header of the message. Each message set that you create specifies a domain, which
determines the parser that is used when parsing and writing messages that are defined
within that message set. When you define a graphical message map, the message
domain selected by the runtime is specified by examining the message set. However,
when generating ESQL from a message map using the Plugin, it is necessary to inform
the Plugin which message domain for input and output, you would like the generated
code to use. The content of your map does not affect the message domain selections
which are available for the generated ESQL code. The domains which you select will
influence the syntax of the ESQL statements which refer to elements of the message
body. If you would like, you can experiment with different domain settings and analyse
the ESQL generated. When you have selected the Input and Output Message Domain,
click Finish.

The Plugin will generate an ESQL file in the same project as the message map. The map
will be named Generated_<Name of message map>.ESQL. If an ESQL file with this
name already exists, it will be overwritten. The generated ESQL will contain a single
Compute Module named:

<Name of message map>_Compute

The Module will contain a Function Main(), ready to be referenced from a Compute node.

To utilise the generated code in a message flow, replace the Mapping node with a
Compute node. Right-click the Compute node in the palette and select Properties.
For the ESQL Module property specify the Compute Module in the generated ESQL file:

<Name of message map>_Compute



Example 1: Simple Mappings, MRM domain

Example 1 demonstrates the mapping of values from an input message parsed in the Message
Repository Manager (MRM) domain to an output message also in the MRM domain. The values
of fields in each of the Properties, MQMD and MQRFH2 folders are also copied from the input to

the output.

Locate the project named MapToESQL_ MessageFlows, and open the message map named
MessageFlowl_ Mapping. The map scriptis shown in Figure 1.

Map Script

= q_p MessageFlowl _Mapping
+ [ Parameters

= EL $karget

+ |[B] Properties
H 5 MoMD
=B MORFH2C

[®] [#] [#] [#] [w] [m

£
-
%

Version
Forrak
Encoding
CodedCharsetld
Flags
MarmeyalueCCSI0
For
(8] med
(8] Msd
[&] Set
[B] Type
L& Fmk

%5 messagez

L&
L&
L&
L&
L&l

localElementa,
localElermentE
localElementC
localElementD
localElementE

Yalue

fsource/MORFHZ Yersion
$source/MORFHZ [Format
$source/MORFHZ/Encoding
$source/MORFHZ/CodedCharSetId
$source/MORFHzFlags
$eource/MORFHZ MameYalueCCSID
$source/MORFHZ med

$source/MORFHZ modMsd
$source/MORFHZ fmod/Set
$source/MORFHE /mcd) Type
$source/MORFHE mcdFrk

$source/messagel flocalElement 1
$source/messagel /localElementz
$source/messagel /localElement3
$source/message] [localElement4
$source/messagel [localElements

Figure 1 MessageFlow1_Mapping

Note that this example also includes a simple “For” loop which iterates over the children of the

mcd folder. More in-depth coverage of loop constructs is also provided with Example 2 and

Example 3.

From the Broker

Development View,

right-click the

Message Map

named

MessageFlowl_Mapping and from the context menu select Map To ESQL - Generate

ESQL, as shown in Figure 2.
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Figure 2 Context Menu Generate ESQL

This will start the plugin configuration wizard, as shown in Figure 3.



4 Map to ESQL - Generate ESQL (=13

ESOL Preferences Wizard

This wizard takes a Mapping File and generates ESQL according to the specified preferences.

Use an ESQL REFEREMCE for Body of InputRook [ Use an ESQL REFEREMCE for Body of OutputRoot [

Select Input Message Domain: MRM * | Select Qutput Message Domain: MRM hd

) I Finish l[ Cancel ]

Figure 3 Map to ESQL — Generate ESQL Preferences Wizard

Figure 3 shows a screen shot of the wizard which is launched when you run the Plugin to
Generate ESQL from a map. The Input message domain and output message domain are
selected using dropdown menus. You can choose from the following message domains: MRM,
XMLNSC, XMLNS, XML. To follow the documented Example 1, leave the default selection of
MRM domain from both the dropdown menus and click the Finish button. Leave the check boxes
unchecked. These features are explained in a later example. The message flow project will now
contain a generated ESQL file named Generated_MessageFlow1_Mapping.ESQL



@I Generated_MessageFlowl_Mapping.esgl &3

—— Thiz file contains EZ0L generated from a msgmwap mapping file
CREATE COMPUTE MODULE MessageFlowl Mapping Compute

CRELATE FUMNCTION Maini() RETUENS BOOLEAN
BEGIN

DECLARE xsd NAMESPACE 'http://www.w3.org/2001/XMLEchems' ;
DECLARE x=si NAMESFACE 'http://www.w3.org/Z001/ZNLSchema-instance';

SET CutputRoot.Properties.MessageSet = 'MNapToESQL MessageSet':
SET OutputRoot.Properties.MessageType = '{}:messagel';
SET CutputRoot.Properties.MessageFormat = InputRoot.Properties.MessageFormat;

SET CutputRoot.Properties.Encoding = InputRoot.Properties.Encoding;
SET CutputRoot.Properties.CodedChar3etId = InputRoot.Properties.CodedCharietcId;

SET CutputRoot.Properties.Transactional = InputRoot.Properties.Transactional;
SET CutputRoot.Properties.Persistence = InputRoot.Properties.Persistence;

SET CutputRoot.Properties.CreationTime = InputRoot.Properties.CreationTime;

SET OutputRoot.Properties.ExpirationTime = InputRoot.Properties.ExpirationTime:

SET CutputRoot.Properties.Priority = InputRoot.Properties.Priority;

SET CutputRoot.Properties.ReplyIldentifier = InputRoot.Properties.Replyldentifier;

SET CutputRoot.Properties.ReplyProtocol = InputRoot.Properties.ReplyProtocol;

SET CutputRoot.Properties.Topic = InputRoot.Properties.Topic;

SET CutputRoot.Properties.ContentType = InputRoot.Properties.ContentType;

SET CutputRoot.Properties. IdentitySourceType = InputRoot.Properties.Identity3ourceType;

SET CutputRoot.Properties. IdentitySourceToken = InputRoot.Properties. Identity3ourceToken;

SET CutputRoot.Properties. IdentitySourcePassword = InputRoot.Properties. IdentitySourcePassword;
SET CutputRoot.Properties. IdentitySourcelssuedBy = InputRoot.Properties. IdentitySourcelssuedBy;
SET CutputRoot.Properties. IdentityMappedType = InputRoot.Properties.IdenticyMappedType;

SET CutputRoot.Properties. IdentityMappedToken = InputRoot.Properties. IdentityMappedToken;

SET CutputRoot.Properties. IdentityMappedPassword = InputRoot.Properties. IdentityMappedPassword;
SET CmtputRoot.Properties. IdentityMappedIlssusdBy = InputRoot.Properties. IdentityMappedIlssusdBy;
SET CutputRoot.MOMD.3ourcefusue = InputRoot.MOMD. Sourcefusus;

SET OutputRoot.MQMD.Transactional = InputRoot.MOMD.Transactional;

SET CutputRoot.MOMD.Encoding = InputRoot.MoMD.Encoding:

SET OutputRoot.MQMD. CodedChar3etId = InputRoot.MOMD.CodedCharSetId;

SET CutputRoot.MOMD.Format = InputRoot.MOMD.Format;

SET CutputRoot.M2MD.Version = InputBoot.MOMD.Version;

Figure 4 Top Part of Generated ESQL From MessageFlow1_Mapping



3ET
SET
3ET
SET
3ET
SET

CutputRoot.
CutputRoot.
CutputRoot.
CutputRoot.
CutputRoot.
CutputRoot.

MORFHZC.
MOoRFHZC.
MORFHZC.
MOoRFHZC.
MORFHZC.
MOoRFHZC.

Version = InputRoot.MORFHZ . Version;:
InputRoot.MQORFHE . Format ;

Encoding = InputRoot.MORFHZ .Encoding;
CodedCharZ3etId = InputFoot.MQORFHZ.CodedCharZ3etId;
Flags = InputRoot.MOQRFH:Z.Flags;

NameValueCC3ID = InputRoot.MORFHZ .NameValuselC3ID;

Format =

DECLARE Al INTEGER 1;
DECLARE AZ INTEGER CARDINALITY (InputRoot.MQRFHZ .mod[]) !
DECLARE Al REF REFERENCE TO InputRoot.MORFHZ.mcd[1]:

WHILE A1 <=

END

SET
3ET
SET
3ET
SET

AZ DO
MCOVE A1 REF TO
3ET
SET
3ET
SET
3ET 41 =
WHILE;

CutputRoot.
CutputRoot.
CutputRoot.
CutputRoot.
CutputRoot.

RETUREN TRUE:

END;

END MODULE;

CutputRoot.
CutputRoot.
CutputRoot.
CutputRoot.
Al + 1;

MRHM.
MEHM.
MRHM.
MEHM.
MRHM.

InputRoot . MORFHZ .mcd[A1] ;

MQRFHZC.med[A1] .
MORFHZC.med[A1]
MQRFHZC.med[A1]
MORFHZC.med[A1]

localElementd =
localElementh =
localElementC =
localElementD =
localElementE =

.get =
.Type =
LFmt =

Msd = Al REF.Msd;
Al _REF.Set;
41 REF.Type;

A1 _REF.Fmt;

MRHM.
MEHM.
MRHM.
MEHM.
MRHM.

localElementl;
localElement2;
localElement3;
localElementd;
localElement5;

InputRoot.
InputRoot.
InputRoot.
InputRoot.
InputRoot.

Figure 5 Bottom Part of Generated ESQL From MessageFlow1_Mapping



Example 2: FOR loops, MRM and XMLNSC domains

Example 2 demonstrates the mapping of values from an input message parsed in the XMLNSC
domain to an output message in the MRM domain. The values of fields in the Properties Folder
and MQMD header are also copied from the input to the output.

Locate the project named MapToESQIL_MessageFlows, and open the message map named
MessageFlow2_Mapping. The map scriptis shown in Figure 7.

Map Scripk Yalue
= 4_i MessageFlowz_Mapping
# [ Parameters
= L ftarget
+ 8] Properties
[ MoMD $sourceMOMD

= %5 messaged

=l [8| localElementz
= s For $source/message3/localElerment 1 flocalElementa
8] localElementD $source/message3/localElerment 1 flocalElementa
=l lwhe For $source/messaged/localElement 1 localElementE
8] localElementE $=ource/message3d/localElerment 1 flocalElementE
= s For $source/message3/localElerment 1 flocalElementC

L&]

localElementF

$zource/messagedlocalElement 1 localElementC

Figure 6 MessageFlow2_ Mapping

The input message includes three localElements named localElementd, localElementB
and localElementC, which can occur between 1 and 5 times. Likewise the output message
contains three localElements which can also repeat. This use case demonstrates the way that
For loops contained in message maps are translated into For loops in the ESQL which is
generated. The generated ESQL code uses Integer variables as loop indices. The plugin
successfully handles maps which contain more than one loop, and also deals with nested
elements which repeat.

Figure 7 shows a screen shot of the wizard which is launched when you run the Plugin to
Generate ESQL from a map. The Input message domain and output message domain are
selected using dropdown menus. You can choose from the following message domains: MRM,
XMLNSC, XMLNS, XML. To follow the documented Example 2, select an Input Message
Domain of XMLNSC and leave the Output Message Domain as the default selection of MRM.
Click the Fini sh button.

The message flow project will now contain a generated ESQL file named
Generated_MessageFlow2_Mapping.ESQL



€ Map to ESQL - Generate ESQL =1

ESOL Preferences Wizard

This wizard takes a Mapping File and generates ESQL according to the specified preferences.

IUse an ESCL REFEREMCE for Body of InputRoot [ IUse an ESCL REFEREMCE for Body of OukputRoot [

Select Input Message Domain: w | Select Qutput Message Domain: MRM e

@ [ Finish H Cancel ]

Figure 7 Map to ESQL - Generate ESQL Preferences Wizard for Example2



B]I Generated_MessageFlowz_Mapping.esql 22

—— This file contains E3QL generated from a mSogmap mapping file
CREALTE COMPUTE MODULE MessageFlowi Mapping Compute

CREATE FUNCTION Main() RETURNZ BOOLEAN
EEGIN

DECLARE x=d NAMEIPACE 'http://www.w3.org/2001/EML3chema’ ;

SET CutputRoot.Properties.MessageZfet = 'LS1J340002001';
SET CutputRoot.Properties.MessageType = 'messaged’;
SET CutputRoot.Properties.MessageFormat = InputRoot.Properties.HMessageFormat:

SET CutputRoot.Properties.Encoding = InputRoot.Properties.Encoding:
SET CutputRoot.Froperties.CodedCharZetId = InputRoot.FProperties.CodedChar3ecId;

SET CutputRoot.Properties.Transactional = InputRoot.Properties.Transactional:
SET CutputRoot.Properties.Persistence = InputRoot.Properties.Persistence:

SET CutputBRoot.Properties.CreationTiwe = InputRoot.Properties.CreationTime:

SET CutputPoot.Properties.ExpirationTime = InputRoot.Properties.ExpirationTime;

S3ET CutputPRoot.Properties.Priority = InputRoot.Properties.Pricrity;

SET CutputRoot.Properties.Replyldentifier = InputRoot.Properties.ReplyIldentifier;
SET CutputRoot.Properties.ReplyProtocol = InputRoot.Properties.ReplyProtocol;

SET CutputRoot.Properties.Topic = InputRoot.Properties.Topic;

SET CutputRoot.Properties.ContentType = InputRoot.Properties.ContentType:

SET CutputRoot.MOMD = InputRoot.MOMD;

DECLARE i1 INTEGER 1:
DECLARE 42 INTEGER CARDIMNALITY(InputRoot.ZMLNSC.messaged. localElementl. localElementi[] )
DECLARE 41 FEF EREFEREMCE TO InputFoot.XMLMN3C.messagel.localElementl.localElementi[1]:
WHILE 41 <= AZ DO

HOVE A1 FEF TO InputRoot.XZMLN3C.messageld.localElementl.localElementi[A1];

SET OutputRoot.MEM. localElementd. localElementD[A1] = Al REF:

SET 41 = A1 + 1;
END WHILE:

DECLARE 43 INTEGER 1;
DECLARE 44 INTEGER CARDINALITY (InputRoot.XZMLN3C.messaged.localElementl.localElementEB[])
DECLARE A3 REF REFERENCE TO InputRoot.ZMLN3C.wessaged.localElementl.localElementB[1];
WHILE A3 <= A4 DO

MCOVE A3_REF TO InputRoot.XZMLNIC.messaged.localElementl.localElementB[A3];

SET OutputRoot.MRM. localElementi. localElementE[A3] = A3 _REF:

SET A3 = A3 + 1:
END WHILE:

DECLARE AS INTEGER 1;
DECLARE A6 INTEGER CARDINALITY (InputRoot.XMLN3C.messaged.localElementl.localElementC[]);
DECLARE A5 REF REFERENCE TO InputRoot.ZMLNIC.mwessaged.localElementl.localElementC[1]
WHILE A5 <= A6 DO

MCOVE A5 _REF TO InputRoot.XZMLNIC.messaged.localElementl.localElementClAS]

SET OutputRoot.MRM. localElementi. localElementF[AS5] = A5 _REF:

SJET 45 = A5 + 1:
END WHILE:

RETUEMN TRUE:
END;

END MODULE;

Figure 8 Generated ESQL from MessageFlow2_Mapping



Example 3: Nested FOR loops, MRM domain

Example 3 demonstrates the mapping of values from an input message parsed in the MRM
domain to an output message also in the MRM domain. The values of fields in the Properties
Folder and MQMD header are copied from the input to the output. The message body itself
includes three fields which repeat, whose mapping is achieved using For loops. This example is
more complex than Example 2 as it includes nested loops and a mixture of repeating and non-
repeating items.

Locate the project named MapToESQIL_MessageFlows, and open the message map named

MessageFlow3_Mapping. The map scriptis shown in Figure 9.

Map Script

= q—p MessageFlows_Mapping
# [ Parameters

= % $rarget

=I [&] Properties

Value

8] Messageset "MapToESCL_MessageSet”

8] MessageType "Itmessages”

|8 MessageFormat $source/PropertiesMessageFormat

18] Encoding $source/Properties/Encoding

18| CodedCharsetid feourcefPropertiesCodedCharsetTd

8] Transactional $source/Properties Transactional

8] Persistence $source/Properties Persistence

|8 CreationTime $source/PropertiesCreationTime

L8] ExpirationTime fsource/Properties/ExpirationTime

L8] Priority fsource/Properties/Priority

|8 ReplvIdentifier $sourcefProperties/RephyIdentifier

8] ReplyProtocal $source/Properties RephyProtocol

8] Topic $source/Properties| Topic

8] ConkentType $source/Properties/ConkentType

L8] IdentitySourceType $source/Properties/TdentitySource Type

8| IdentitvSourceToken $eourcefProperties TdentitySourceTaken

8] IdentitySourcePassword $source/Properties Identity SourcePassword
8] IdentitySourcelssuedBy $source/Properties Identity SourcelssuedBy
8] IdentityMappedType $source/Properties IdentityMappedType

L8] IdentityMappedToken $source/Properties/TdentityMappedToken
18] IdentityMappedPasswiord $source/Properties/IdentityMappedP assword
8| IdentitvMappedlssuedEy $source/Properties/IdentityMappedlssuedBy

%5 MOMD $source/MOMD
= %5 messages
= e For fsource/messages/level 1Element
q

= |8 mappedlevellElemeant
18] mappednonfepeatl s
= e for
= 8] mappedevelZElement
|8 mappednonkepeat?
= e Far

$source/messages)level1Element fnonRepeat1 4
$source/messages)level1Element levelZElement

fsource/meassageS)level1Elemantlevel2Element/ nonFepeat 2
fsource/messageS)level1Elerment)level2Elemantflevel3Element

18 mappedevel3Elemant feourceimessages)level 1Elemeant level2Element level 3Element
|8 mappednonfepeatlB $source/messages)level1IElementinonRepeat 16

Figure 9 MessageFlow3_ Mapping

Figure 9 shows the map script from which the ESQL is generated. Note that the output message
includes localElements at three levels. mappedLevellElement, has a child
mappedlevel2Element Wwhich in turn  has a child mappedlLevel3Element.
mappedLevellElement also has two children which do not repeat and are defined either side
of the second for loop. This complex structure is catered for by the plugin. Figure 10 shows the
ESQL which is produced when the plugin is run with an input and output domain set to MRM. In



particular your attention is drawn to the loop indices, named A,

the SET statements within the correct loops.

|esi Generated_MessageFlow3_Mapping.esql &2

—- Thi=z file contains E3QL generated frow a wsgmap mapping file

CREATE COMPUTE MODULE MessageF lowd _Napping Cowpute

CREATE FUNCTION Main()

BEGIN

DECLARE xscd MAMESPLCE

SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CQutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET OutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CQutputRoot.
SET CutputRoot.
SET CutputBRoot.

DECLARE il INTE

RETUENS EOOLEAN

‘http:/fuww. w3 . org/ 2001/ XML chema' ;
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.

MessageSet = 'L51JS4000Z001°' ;

MessageTvpe = 'messages’

MessageFormat = InputRoot.Properties.MessageFormat;
Encoding = InputRoot.Properties.Encoding;
CodedChar3etId = InputRoot.Froperties.CodedCharSetId;
Transactional = InputRoot.Properties.Transactional:
Persistence = InputRoot.Properties.FPersistence;
CreationTime = InputRoot.Properties.CreationTime;
ExpirationTime = InputRoot.Properties.ExpirationTime;
Priority = InputRoot.Properties.Priority:
ReplyIdentifier = InputRoot.Properties.ReplyIdentcifier:
ReplyProtocol = InputRoot.Properties.ReplyProtocol;
Topic = InputFoot.Properties.Topic:

ContentType = InputRoot.Properties.ContentType;

NMOMD = InputRoot.MOMD:

GER 1:

DECLARE AZ INTEGER CARDIMALITY (InputRoot.MRHM.levellElement[]):
DECLARE A4l _REF REFERENCE TO InputRoot.MEM.levellElement[1]:

WHILE 11 <= AZ

Do

MOVE A1 REF TO InputRoot.MRHM.levellElement[A1]:

SET OutputRoot.HRM.mappedlevelilElement [A1] .mappednonFepeatll = A1 REF.nonRepeatld;

DECLARE A3

DECLARE A4 INTEGER CARDIMALITY (InputRoot.MRM.levellElement[A1].levelZElement[]):

INTEGER 1;

DECLARE A3_REF REFERENCE TO InputRoot.MEM.levellElement[i1].levelZElement[1];

WHILE 43 <=

A9 DO

MOVE A3_REF TO InputRoot.MRM.levellElement[Al].levelZElemenc[A3]:
SET OutputRoot.HRM.mappedlevellElement [41] .mappedlevelZElement [43] .mappednonRepeatZ = A3_REF.nonRepeatZ;

DECLARE A5 INTEGER 1:
DECLARE A6 INTEGER CARDIMALITY(InputRoot.MRHM.levellElement[Al].levelZElement[A3].level3Element[])

DECLARE AS5_REF REFERENCE TO InputRoot.MEM.lewellElement[Al].levelZElement[A3].level3iElement[1];

WHILE A5 <= A6 DO

MOVE A5_REF TO InputRoot.MRM.levellElement[A1].levelZElement[A3].level3Element[A5];
SET COutputRoot.MRM.mappedlevellElement [Al] .mappedlevelZElement [A3] .mappedlevel3Element [AS

SET AS = AS +

END WHI

SET A3
END WHILE:

SET OutputRoot.HRM.mappedlevellElement[Al] .mappednonFepeatlB = A1 REF.nonRepeatilB;

SET Al = &A1
END WHILE;

RETUFN TRUE:

END;

END MODULE:

Figure 10 Generated ESQL from MessageFlow3_Mapping

LE;

= h3 + 1:

+ 1;

1:

C and E. Note also the insertion of

= AS_BEF:



Example 4: XPath STRING Functions, MRM domain

Example 4 demonstrates the mapping of values from an input message parsed in the MRM
domain to an output message also in the MRM domain. The values of fields in the Properties
Folder and MQMD header are copied from the input to the output. The message body itself
includes two fields whose output values are generated using XPath String functions.

Locate the project named MapToESQIL_MessageFlows, and open the message map named

MessageFlow4_Mapping. The map scriptis shown in Figure 11.

Map Scripk

= 4_i MessageFlowd_Mapping
# [ Parameters

= L frarget

=l [&| Properties

[=l [a] [#] [=] [=] [a] [#] [¢] [8] [a] [&] [=] [=] [] [&] [] [a] [¢] [=] [=] [=] [

Walue

MMessagedek "MapToE3QL_Messageset”
MessageTvpe "Ttimessaged”

MessageFormat $source/Properties/MessageFarmat
Encoding $source/Properties/Encoding
CodedCharetId $source/Properties/iCoded”harSetId
Transackional $source/Properties/ Transactional
Persistence $source/Properties/Persistence

CreationTime
ExpirationTime

$source/Properties/iCreationTime
$source/Properties/ExpirationTime

Priority $source/Properties/Priority
ReplyIdentifier $source/Properties/FReplIdentifier
RephyProtocol $source/Properties/FeplvProtocol

Topic $source/Properties/ Topic

CaontentType $source/Properties/ContentType
IdentitvSourceType $source/Properties/TdentitySourceType
IdentitvSourceToken $source/Properties/TdentitySourceToken

IdentitySourcePassward
IdentitySourcelssuedBy
IdentitvMappedType
IdentitvMappedToken
IdentityMappedPassword
IdentitvMappedIssuedBy

$source/Properties/IdentitySourceP assword
$source/Properties/Tdentity SourcelssuedBy
$source/Properties/TdentityMappedType
$source/Properties/TdentityMappedToken
$source/Properties/IdentityMappedPassword
$source/Properties/TdentityMappedlssuedBy

%5 MoMD $source/MQMD
= %y messages
8| localElement1 friconcat{$sourceimessage? flocalElement 1, $source/message 7 localElement2)
8] localElementz fri:substring$source/message7 localElement 3, 1,3)

Figure 11 MessageFlow4 Mapping

Figure 11 shows the map script from which the ESQL is generated. Note that the output message
includes localElementl which takes its output value from the concatenation of two string
values in the input message. The output message also contains localElement?2 which takes its
value from substringing the first three characters of the input message’s localElement3.

The XPath concat function supports the concatenation of multiple (more than two) string values.

The XPath substring function expects three arguments: The string from which the substring is
extracted, the starting position from which the substring runs, and the number of characters to be
taken. If the last argument is omitted, then the substring will run to the very end of the first
argument’s data.



@I Generated_MessageFlowd_Mapping.esgl &3

F— This file contains EZQL generated from a msSgwap mapping file
CREATE COMPUTE MODULE MessageFlowd Mapping Compute

CREATE FUNCTICON Main() RETURNZ BOOLELNW
BEGIN

DECLARE xsd NAMESFPACE 'http://www.wd.org/2001/EMLE3chema’ ;

3ET OutputRoot.Properties.Messagelet = 'L51J340002001"' ;

SET CutputFoot.Properties.MessageType = 'messaged';

SET CutputRoot.Properties.MessageFormat = InputRoot.Properties.MessageFormat;
SET CutputRoot.Properties.Encoding = InputRoot.Properties.Encoding;

SET CutputRoot.Properties.CodedCharZfetId = InputRoot.Properties.CodedChar3etId;

SET CutputRoot.Properties.Transactional = InputRoot.Properties.Transactional;
SET CutputRoot.Properties.Persistence = InputRoot.Properties.Persistence;

SET CutputRoot.Properties.CreationTime = InputRoot.Properties.CreationTime;

SET CutputRoot.Properties.ExpirationTime = InputRoot.Properties.ExpirationTime;

SET CutputRoot.Properties.Priority = InputRoot.Properties.Priority;

SET CutputPoot.Properties.ReplyIldentifier = InputRoot.Properties.Replyldentifier;

SET CutputRoot.Properties.ReplyProtocol = InputRoot.Properties.ReplyProtocol;

SET CutputRoot.Properties.Topic = InputRoot.Properties.Topic:

SET CutputRoot.Properties.ContentType = InputRoot.Properties.ContentType;

SET CutputRoot.M2MDI = InputRoot.MOMD;

SET CutputRoot.MEM. localElementl = InputRoot.MRM.localElementl || InputRoot.MRM.localElementi;
SET CutputRoot.MEM. localElementZ = SUBETRING(InputRoot.MREM. localElement3 FROM 1 FOR 3);

RETUEN TERUE:;
END;

END HMOLULE:

Figure 12 Generated ESQL from MessageFlow4_ Mapping



Example 5: User Defined ESQL Functions, MRM domain

Example 5 demonstrates the mapping of values from an input message parsed in the MRM
domain to an output message also in the MRM domain. The values of fields in the Properties
Folder and MQMD header are copied from the input to the output. The message body itself
includes two fields whose output values are generated using ESQL functions. Locate the project

named MapToESQL_MessageFlows,

and open the message map named

MessageFlow5_Mapping. The map scriptis shown in Figure 13.

Map Scripk
= q—p MessageFlowS_Mapping
# [ Parameters
=l Eu 4karget
=l [&| Properties
MessageSet
MessageType
MessageFormat
Encoding
CodedCharsetId

Transactional
Persistence
CreationTime
ExpirationTime
Priority
ReplyIdentifier
ReplyProtocol
Topic
ContentType
IdentitySourceType
IdentitySourceToken
IdentitySourcePassward
IdentitySourcelssuedBy
IdentityMappedType
IdentityMappedToken
IdentityMappedPassword
IdentityMappedlssuedBy
Bl momD

= %5 messagell

8] resultElement1

8] resultElemantZz

[l o] @] [#] [o] [#] [0] [ [&] @] [&] [] @] 0] & [0 @ o 6 0 6@

Walue

"MapToESQL_MessageSet”

"{+imessage10"
$source/PropertiesiMessageFormat
$source/Properties/Encading
$sourcefProperties)CodedCharsetld
$source/Properties) Transactional
$source/Properties|Persistence
$source/Properties/Creation Time
$source/Properties|Expiration Time
$source/PropertiesfPriority
$source/Properties/ReplyIdentifier
$source/Properties/ReplyProtocol
$source/Properties) Topic
$source/Properties/Content Tvpe
$source/PropertiesiIdentitySourceType
$source/PropertiesIdentitySourceToken
$source/Properties|IdentitySourcePassword
$source/PropertiesIdentitySourcelssuedBy
$source/Properties|IdentityMapped Tvpe
$source/Properties/IdentityMappedToken
$source/Properties|IdentityMappedPassward
$sourcefPropertiesfIdentityMappedlssuedBy
$source/MQMD

esqliCardinality($source/messagedlocalElement 1)
esql:Averagel$source/messaged]localElement 2, $source/messaged)localElement3)

Figure 13 MessageFlow5_ Mapping

Figure 13 shows the map script from which the ESQL is generated. The output message includes
a resultElementl which takes its output value from the ESQL function named Cardinality
and a resultElement?2 which takes its output value from the ESQL function named Average.
These two ESQL functions are defined in the file named Library.esqgl which you will find in
the same message flow project, named MapToESQL_MessageFlows.



Projects Quick Skarks,,, &

=2-1== MapToESQL_MessageFlows
Flaws
= B Maps
EE'} (default broker schema)
=29 EsqLs
=] EE (default broker schema)
=] Eml Library.esql
Bﬂ? Average
aﬂ? Cardinality
Figure 14 Library.esql file containing ESQL functions

CREATE FUNCTICN Average (IN P1 CHAR, IN P2z CHAR) RETURNS INTEGER
BEGIN
DECLARE I INTEGER ((CAST(P1 AS INTEGER) + CAST(PZ AS INTEGER)) / 2 ):
RETURN I;
END:

CREATE FUNCTICON Cardinality(IN scurce REFERENCE] RETURNS INTEGER
BEGIN

DECLARE I INTEGER CARDINALITY (source.*[]):

RETURN I;
END;

Figure 15 ESQL Average and Cardinality Functions

Figure 15 shows the contents of Library.esqgl which contains the two ESQL functions,
Average and Cardinality. Figure 16 shows the generated ESQL:

@]I Genetated_MessageFlowS_Mapping.esgl &2

—— This file contains E30L generated from a mSgmap mapping file
CREATE COMPUTE MODULE MessageFlowS Mapping Compute

CREATE FUNCTICH Main() RETURNS EOQOLEALN
BEGIN

DECLARE x=d MAMESPACE 'http://www.wd.orgs/2001/EZMLSchema’

SET CutputRoot.Properties.Messagelet = 'L51J340002001° :

SET OutputRoot.Properties.MessageType = 'messageld’;

SET CutputRoot.Properties.MessageFormat = InputRoot.Properties.MessageFormat;
SET CutputRoot.Properties.Encoding = InputRoot.Properties.Encoding:

SET OutputRoot.Properties.CodedCharSetId = InputRoot.Properties.CodedCharSetId:
SET OutputRoot.Properties.Transactional = InputRoot.Properties.Transactional;
SET OutputRoot.Properties.Persistence = InputRoot.Properties.Persistence;

SET CutputRoot.Properties.CreationTime = InputRoot.Properties.CreationTime;

SET OutputRoot.Properties.ExpirationTime = InputRoot.Properties.ExpirationTime:
SET CutputRoot.Properties.Priority = InputRoot.Properties.Priority:

SET CutputRoot.Properties.Replyldentifier = InputRoot.Properties.Replyldentifier;
SET CutputRoot.Properties.ReplyProtocol = InputRoot.Properties.ReplyProtocol;
SET CutputRoot.Properties.Topic = InputRoot.Properties.Topic:

SET OutputRoot.Properties.ContentType = InputFoot.Properties.ContentType:

SET CutputRoot,MOMD = InputRoot.MOMD:

SET OutputRoot.MEM.resultElementl = Cardinalitcy(InputRoot.MRM. localElementl)

SET CutputRoot.MEN.resultElementZ = Average (InputBoot.MEM. localElementZ, InputRoot . MEM. localElementd)
RETURM TRUE:

END;

END MODULE;

Figure 16 Generated ESQL from MessageFlow5_ Mapping



Example 6: IF and ELSE clauses, MRM domain

Example 6 demonstrates the mapping of values from an input message parsed in the MRM
domain to an output message also in the MRM domain. The values of fields in the Properties
Folder and MQMD header are copied from the input to the output. The message body itself
includes the string field named 1ocalElementl whose output value is dependent on the input
localElementl of type xsd: int.

Locate the project named MapToESQIL_MessageFlows, and open the message map named
MessageFlow6_Mapping. The map scriptis shown in Figure 17.

Map Scripk Yalue
= q_i MessageF|lows_Mapping
# [ Parameters
= EL ttarget
+ & Properties
(%5 MoMD $sourceMOMD
= %5 messagel?
= v f $sourcefmessagel 1/localElementl = 5
8| localElement1 "The input localElement1 contained a value smaller than 51"
=l Ly elseif feourcefmessagel 1)localElementl =5
8| localElement1 "The input localElement1 conkained a walue bigger than 51"
= else
8] localElement] "The input localElement1 conkained the value 51"

Figure 17 MessageFlow6_Mapping

Figure 17 shows the map script from which the ESQL is generated. The output message contains
a single localElement named localElementl. The string value which is assigned to this
element depends upon the xsd:int value of the input message’s localElementl. The if
elseif and else clauses define three possible outcomes, dependent on whether the integer
value is less than, greater than or equal to the value 5.

Figure 18 shows the generated ESQL.



@I Generated_MessageFlows_Mapping.esgl &3

—— This file contains EZQL generated from a msomap mapping file

CREATE COMPUTE MODULE MessageFlowd Mapping Compute

CREATE FUMNCTION Main()

BEGIN

DECLARE x=d MNAMESFPALCE
CutputRoot.
OutputRoot.
CutputRoot.
CutputRoot.
OutputRoot.
CutputRoot.
CutputRoot.
OutputRoot.
CutputRoot.
CutputRoot.
OutpucRoot.
CutputRoot.
CutputRoot.
OutpucRoot.
CutputRoot.

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

ELSE

END

RETURNZ EOOLEAN

'http:/fwyw. w3, org/ 2001/ ENLSchewa' 2
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.
Properties.

Messagefet = 'LE1J340002001° ;

MessageType = 'messagel’';

MezszageFormat = InputRoot.Properties.MNessageFormat;
Encoding = InputRoot.Properties.Encoding:
CodedCharSetId = InputRoot.Properties,CodedCharSetld;
Transactional = InputRoot.Properties. Transactional;
Perzistence = InputRoot.Properties.Persistence;
CreationTime = InputRoot.Properties.CreationTime;
ExpirationTime = InputRoot.Properties.ExpirationTime;
Priority = InputRoot.Properties.Priority;
Replyldentifier = InputRoot.Propertcies.Replyldentifier;
ReplyProtocol = InputRoot.Properties.ReplyProtocol;
Topiz = InputRoot.Properties.Topic:

ContentType = InputRoot.Properties.ContentType;

HOMD = InputRoot, MOMD;

IF InputRoot.MRBN.localElementl < & THEN

SET OutputRoot.MEM. localElementl = 'The input localElementl contained a value
ELSEIF InputRoot.MEM.localElementl > 5 THEN

SET CutputPoot .MBEM. localElementl = 'The input localElementl contained s walue

S3ET OutputRoot.MEM. localElementl = 'The input localElementl contained a wvalue

IF:

RETUEN TRUE:

END;

END MODULE:

Figure 18

Generated ESQL from MessageFlow6_Mapping

amaller than 5!';

bigger than 5!';

smaller than 5!';



Example 7: Multiple Header Support, MRM domain

Example 7 demonstrates the mapping of values from an input message parsed in the MRM
domain to an output message also in the MRM domain. The values of all fields in all supported
headers are copied from the input to the output. The mapping of the message body itself includes
copying values from five input fields to five output fields (differently named).

Locate the project named MapToESQIL_MessageFlows, and open the message map named
MessageFlow7_Mapping. The mapping itself is shown in Figure 19, and the Map Script is
shown in Figure 20.

4-% MessageFlow? _Mapping.msgmap 22

4 [8] Properties (PropertiesType_messagel) 8] Properties (PropertiesType_messageZ)
22! MQMD [0,1] (MQMD_TYPE) LY MQMD [0,1] (MQMD_TPE)
== choice [0,unbounded] £+ choice [0,unbounded]

Tl MQPCF [0, 1] (MQCFH_TYPE) 7" MOPCF [0, 1] (MOCFH_TYPE)

= [ef $source - Message "messagel” = [af $target - Message "message2”, Parser "MRM"
+
+

i
i

[E]! lacalelement1 (xsdistring)
[€]* lacalElementz (xsd:string)
[E]' lacalElements (xsdistring)
[&]" lacalElement4 (xsd:string)
[El! lacalElements (xsdistring)

- (25! MQCIH [0,1] (MQCIH_TYPE) - (7" MQCIH[O, 1] (MQCIH_TYPE)
- 244 MQDLH [0, 1] (MQDLH_TYPE) =2 MQDLH [0, 1] (MQDLH_TYPE)
- (25 MQIIH [0, 1] (MQUH_TYPE) -2 MQIIH [0,1] (MQIIH_TYPE)
w25 MQMOE [0,1] (MQMDE_TYPE) # 2" MQMDE [0,1] (MQMDE_TYPE)
- (25" MQRFH [0,1] (MQRFH_TYPE) +-{7" MQRFH[0,1] (MQRFH_TYPE)
# - Cih' MQRFH2 [0,1] (MQRFHZ_TYPE) - TE] " MQRFHZC [0,1] (MQRFHZ_TYPE)
- (25" MORMH [0, 1] (MQRMH_TYRE) -7 MQRMH [0,1] (MQRMH_TYPE)
Ui MQSAPH [0,1] (MQSAPH_TYPE) - (" MQSAPH [0,1] (MQSBPH_TYPE)
- (2t MQUIIH [0, 1] (MQWIH_TYPE) (7" MQWIH[D, 1] (MQWIH_TYPE)
- U2hY SMG_BMH [0,1] (SMQ_BMH_TYPE) 75" SMGQ_BMH [0,1] (SMQ_BMH_TYPE)
2 (B EmaloutputHeadsr [0, 1] (EmailoutputHeadsr_type) #- (B EmailoutputHeader [0, 1] (Emailoutputeader_type)
7 [B5" HTTPInputHeader [0,1] (HTTPInputHeader_type) #- (B HTTPInputHeader [0,1] (HTTPINpUtHeader_type)
3 [ HTTPReplyHeader [0,1] (HTTPReplyHeader_type) - [BL" HTTPReplyHeader [0,1] (HTTPReplyHeader_type)
#- [ HTTPRequestHeader [0,1] (HTTPRequestHeader_type) - [BL" HTTPRequestHeader [0,1] (HTTPRequestHeader_type)
£ I-F:_':q HTTPResponseHeader [0,1] (HTTPResponseHeader_kype) + LF;_';b HTTPResponseHeader [0,1] (HTTPResponseHeader_type)
2[5 msTransport [0,1] (MSTransport_type) - [BL" MSTransport [0,1] (M5 Transport_type)
=% messagel (complexTypel) =15 message2 (complexTypez)

] ¥ localElements (xsdistring)
[&l" localElements (xsdistring)
" lacalElementc (xsd:string)
[&l" localElementD (xsd:string)
[el" lacalElemente (xsd:string)

Figure 19 MessageFlow7_Mapping



Map Scripk Yalue
= q—p MessageFlow?_Mapping

+ [ Parameters
= EL $karget

+ |[&] Properties

+ s For $source/MOMD

+ s For $source/MOPCF

+ L Far $source/MOCIH

4 e For $zource/MOQDLH

+ s For $source/MOITH

+ s For $sourceMOMDE

4 L For $source/MOQRFH

+ s For $source/MORFHZ

+ s For $source/MORMH

+ L Far $source/MOSAPH

4 L For fzource/MOWIH

+ s For $sourceSMG_EMH

+ s For $source/EmailoutputHeader

+ Lwhe For $source/HT TPINnputHeader

+ s For $source/HTTPReplyHeader

+ s For $source/HTTPRequestHeader

4 e Far $eource/HTTPResponseHeader

4 L For $source) IMSTransport

= %5 message?
8] localElements $sourcemessage] flocalElement 1
8] localElementE $source/message] flocalElement 2
8] localElementic $source/messagel flocalElement3
8] localElementD $source/message] flocalElement4
8] localElementE $eource/messagel flocalElements

Figure 20 MessageFlow7_Mapping Map Script

The ESQL which is generated from the Mapping, contains a series of For loops, one for each
header. The For loops ensure that the header is created on output if it was present in the input.
The reason for this sample is to demonstrate the header support within the Plugin. In real life, it is
highly unlikely that a logical message tree would contain all of the headers shown. The first part
of the generated ESQL is shown in Figure 21:



@I Generated_MessageFlow?_Mapping.esgl &3

—— This file contains ESQL generated from a msogmap mapping file
CREATE COMPUTE MODULE MessageFlow? Mapping Compute

CREALTE FUNCTICHN Main() RETUENZ ECOLELN
BEGIN

DECLARE xscd NAMESPACE 'http://www.w3.org/2001/EML3chema’;
DECLARE x=i MNAMEIPACE 'http://www.w3.org/Z001/XMLSchema-instance':

SET CutputRoot.Properties.HNessageSet = 'NapToESQL MessageSet':
SET OutputRoot.Properties.MessageType = '{}:messagel';
SET CutputFoot.Properties.MessageFormat = InputRoot.Properties.MessageFormat:

SET CutputRoot.Properties.Encoding = InputRoot.Properties.Encoding;
SET CutputRoot.Properties.CodedCharSetId = InputRoot.Properties.CodedCharetId;

SET CutputRoot.Properties.Transactional = InputRoot.Properties.Transactional;
SET OutputRoot.Properties.Persistence = InputRoot.Properties.Persistence;

SET CutputRoot.Properties.CreationTime = InputRoot.Properties.CreationTime;

SET CutputRoot.Properties.ExpirationTime = InputRoot.Properties.ExpirationTime;

SET CutputFoot.Properties.Priority = InputRoot.Properties.Priority;

SET CutputRoot.Properties.ReplyIdentifier = InputRoot.Properties.ReplyIdentifier;

SET CutputFoot.Properties.ReplyProtocol = InputRoot.Properties.ReplyProtocol;

SET CutputRoot.Properties.Topic = InputRoot.Properties.Topic;

SET COutputRoot.Properties.ContentType = InputRoot.Properties.ContentType:

SET CutputFoot.Properties. IdentitySourceType = InputRoot,.Properties.IdentitySourceType;

SET CutputRoot.Properties.IdentitySourceToken = InputRoot.Properties. IdentitySourceToken;

SET CutputRoot.Properties.Identity3ourcePassword = InputRoot.Properties.Identity3ourcePassword;
SET CutputRoot.Properties.Identity3ourcelssuedEy = InputRoot.Properties.Identity3ourcelssuedBy;
SET CutputRoot.Properties. IdentityMappedType = InputRoot.Properties.IdentityMappedType;

SET CutputRoot.Properties. IdentityMappedToken = InputRoot.Properties. IdentityMappedToken;

SET CutputRoot.Properties. IdentityMappedPassword = InputRoot.Properties.IdentityMappedPassword;
SET CutputRoot.Properties. IdentityMappedIssuedEy = InputRoot.Properties.IdentityMappedIssuedBy;

DECLARE A1 INTEGER 1;
DECLARE A2 INTEGER CARDINALITY (InputRoot.MQMD[]):
DECLARE A1 REF REFERENCE TO InputRoot.MQND[1]:
WHILE &1 <= 42 DO

MOVE 41 REF TO InputRoot.MQMD[A1]:

SET OutputRoot.MQMD[A1] = Al REF;

SET &1 = A1 + 1;
END WHILE;

Figure 21 First section of Generated ESQL from MessageFlow7_Mapping



Example 8: Namespace Support, MBRM domain

Example 8 demonstrates the mapping of values from an input message parsed in the MRM
domain to an output message also in the MRM domain. The input message’s elements and the
output message’s elements exist in Target Namespaces (not in the default
NoTargetNamespace). This example demonstrates that the ESQL generated by the Plugin is
sensitive to the required namespace prefixes.

Locate the project named MapToESQIL_MessageFlows, and open the message map named
MessageFlow8_Mapping. The mapping itself is shown in Figure 22, and the Map Script is
shown in Figure 23.

d—b MessageFlows_Mapping.msgmap &3

= [=8 $source - Message "tnsimessagel _M3"
+- €] Properties (PropertiesType_tns:messagel _NS)
=%y tnsimessagel_MS (tnscomplexTypel)
IEI4 localElement1 {xsd:string)

E|il4 tns1:globalElementl_Marmespacedl (xsd:string)

IMap Scripk

= [=8 $targst - Message "tns:imessage2_MS", Parser "MRM"
+- €]  Properties (PropertiesType_tns:messageZ_MS)
=1 tnsimessagez_MS (tns:complexTypez)
IEI'> tns:localElement {xsd:skring)
E|i| 5 tnsZ:globalElement_Marmespaced? {xsd:string)

Figure 22 MessageFlow8_ Mapping

= q—p MessageFlowd_Mapping
# [ Parameters

=l E& frarget
= |® Properties

(6] ] [#] [] [0] [] [&] [¢] [o] [#] [=] [¢] [a] [&] [] [#] [o] [&] [] [&] =] [

Yalue

Messageset "MapToESQL_MessageSet”

MessageType "Shttp: ey, mrmnames. netkimessagez_M3"
MessageFormat $source/Properties/MessageFormat

Encoding $sourcefProperties/Encoding
CodedCharsetld $source/Properties/CodedCharaetld
Transactional $sourcefProperties] Transackional

Persiskence $sourcefProperties/Persistence

CreationTime
ExpirationTime

$sourcefProperties/CreationTime
$sourcefProperties/ExpirationTime

Priority $sourcefPropertiesPriority
FeplyIdentifier $source/Properties/ReplyIdentifier
ReplyProtocol $sourcefProperties ReplyProtocol

Topic $sourcefProperties) Topic

ContentType $source/Properties/ContentType
IdentitySourceType $source/Properties/IdentitySourceType
IdentitySourceToken $sourcefProperties/IdentitySourceToken

IdentitySourcePasswaord
IdentitySourcelssuedgy
IdentityMappedType
IdentityMappedToken
IdentityMappedPassward
IdentityMappedlssuedBy

$sourcefProperties/IdentitySourcePassword
$sourcefProperties/IdentitySourcelssuedBy
$source/Properties/IdentityMappedType
$sourcefPropertiesIdentityMappedToken
$sourcefPropertiesIdentityMappedPassword
$sourcefProperties/IdentityMappedlssuedBy

%5 tns:messageZ_MS
18] tns:localElement1 fsourceftns:messagel _MNS/localElement1
8| tns2:globalElement_Mamespacedz $sourceftns:messagel _MS/tns1:globalElerent _Mamespacedi

Figure 23 MessageFlow8_Mapping Map Script

The ESQL which is generated includes declarations for the namespace prefixes used in both the
input and output messages. The generated ESQL is shown in Figure 24:



le—_s\ql Generated_MessageFlows_Mapping.esql &2

—— Thi=s file contains ESQL generated from a msgmwap mapping file

CREATE COMPUTE MODULE MessageFlowS _MNapping Compute

CREATE FUNCTION Main() RETURNS BOOLELW
BEGIN

DECLARE xsd MNAMEZPACE 'http://www.wl.org/Z2001/XMLEchems'
DECLARE tns MAMESPACE 'http://wuw.mrmnames.net':

DECLARE tns2 MNAMESPACE 'http://www.mrmnames:z.net';
DECLARE tnsl MAMESPACE 'http://www.mrmnamesl.net';

SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CucpucRoon.
SET CucpucRoon.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.
SET CutputRoot.

RETUEN TRUE:

END:

END MODULE:

Properties.Messagel3et = 'L51J340002001°;
Froperties.MessageType = 'messageZ N3';
FProperties.lNessageFormat = InputRoot,FProperties.MessageFormat;

Froperties.Encoding = InputRoot.Properties.Encoding:
Froperties.CodedCharSecId = InputRoot.Properties.CodedCharSerId;
Properties.Transactional = InputRoot.Properties.Transactional:
Properties.Persistence = InputRoot.Properties.Persistence;
Properties.CreationTime = InputFoot.Properties.CreationTime;
Properties.ExpirationTime = InputRoot.Properties.ExpirationTine;
Properties.Priority = InputRoot.Properties.Priority;
Properties.ReplyIdentifier = InputRoot.Properties.Replyldentifier;
Properties.ReplyProtocol = InputRoot,.Properties.ReplyProtocol;
Properties.Topic = InputRoot.Properties.Topic:
Properties.ContentType = InputRoot.Properties.ContentType;
MEM.tn=:localElementl = InputRoot.MRN. localElementl;
HEM.tnsZ:globalElement Namwespacedz = InputRoot.MEM.tnsl:globalElementl Namespacedl;

Figure 24 Generated ESQL from MessageFlow8_ Mapping



Example 9: Input Body and Output Body REFERENCE, MRM domain

Example 9 demonstrates the mapping of values from an input message parsed in the MRM
domain to an output message also in the MRM domain. This time, when invoking the
MapToESQL Plugin, check the boxes which indicate you would like to use ESQL REFERENCES
for both the Input Body and Output Body. This example demonstrates that the ESQL generated
by the Plugin contains REFERENCE declarations which will lead to more performant ESQL code
being generated.

Locate the project named MapToESQIL_MessageFlows, and open the message map named
MessageFlow9_Mapping. The mapping itself is shown in Figure 25, and the Map Script is
shown in Figure 26.

f;iMessageFIowQ_Mapping.msgmap bacs

[af  $source - Message "messagel 3" =
+-|€| Properties (PropertiesType_messagel3)
(L MoMD [0,1] (MOMD_TYRE)
=-1%5  messagel3 (complexTypel3)

$target - Message "messagel4”, Parser "MRM"
8] Properties (PropertiesType_messagel4)
&L MoMD [0,1] (MQMD_TYPE)

%5 messagel4 (complexTypeld)

.++F=.;

IEI4 singleElement1 [1,5] {xsd:string) IEIb Fielda [1,5] (xsd:string)
=8| GroupedElements [1,unbounded] (GroupedElementsType) IEIl> FieldB {xsd:string)
IEI4 localElement (xsd:string) IEIb FieldC {xsd:string)
IEI4 localElement2 (xsd:string) IEIb FieldD {xsd:string)
[€]" localElement3 ({xsdistring) = [8] GroupedFields [1,unbounded] {GroupedFieldsType)
IEI4 localElementd (xsd:string) IEIb Field1 {xsd:string)
IEI4 localElements (xsd:string) IEIb FieldZ {xsd:string)
[ singleElementZ (xsd:string) [€]" Fields {xsdistring)

E* singleElement3 (xsd:string)
E* singleElement4 (xsd:string)

Figure 25 MessageFlow9_ Mapping

Map Script Walus
= 4—b MessageFlowd_Mapping
# [ Parameters
= b gtarget
+ [8] Properties
5 mMoMD $source/MOMD
=l %5 messageld
= L for $sourcefmessagel3/singleElement 1
[®] Fielda $sourcefmessagel 3fsingleElement 1
& Fieldg $sourcefmessagel 3fsingleElement2
8] FieldZ $sourcefmessagel3fsingleElement3
8]  FieldD $sourcefmessagel 3/singleElement4
= S for $source/message13fGroupedElements
=l |&] GroupedFields
& Fieldl $source/messagel 3fGroupedElements/localElement 1
|8 Fieldz fri: concati $source/messagel 3{GroupedElements /localElement 2, $source/messagel 3/ GroupedElement sflocalElement3)
|8l Field3 fr:concati$sourcefmessage 1 3/GroupedElements localElement4, $source /message 1 3/ GroupedElementsylocalElementS)

Figure 26 MessageFlow9_ Mapping Map Script

The generated ESQL is shown in Figure 26:



|esi) Generated_MessageFlows_Mapping.esgl &2
—-- Thiz file contains E3QL generated from & mSdmap mapping file
CREATE COMPUTE MODULE MessageFlowd Mapping Compute

CEEATE FUNCTICH Main()
BEGIN

RETURNS BOOLERN

DECLARE InBodyRef REFERENCE TO InputRoot.MRN:

DECLLRE x5t MAMESPACE 'http://www.w3.org/2001/XMLSchems'
SET OumtputRoot,.Properties.Messageset = 'L51J540002001':
SET OutputRoot,.Properties.MezsageType = 'messageld’

SET OutputRoot.Properties.MessageFormat =
SET OmtputRoot.Properties.Encoding = InputRoot.Properties.Encoding;
SET OutputRoot.Properties.CodedCharSetId =

InputRoot.Properties.MessageFormat;

InputRoot.Properties. CodedCharSet Id;

SET OmtputBEoot.Properties.Transactional = InputRoot.Properties.Transactional:
SET OmtputRoot,.Properties,.Persistence = InputRoot.Properties.Persistence;

SET OutputRoot.Properties.CreationTime = InputRoot.Properties.CreationTime;
SET OutputRoot.Properties.ExpirationTime = InputRoot.Properties.ExpirationTime;

SET
SET
3ET
3ET

OutputRoot.Froperties.Priority = InputRoot.Properties.Priority;
CmtputRoot.Properties.Replyldentifier =
omtputRoot.Properties.ReplyProtocol =
ComtputRoot,.Properties.Topic = InputRoot.Properties.Topic:
SET OutputRoot.Properties.ContentType =
SET OutputRoot.MOMD = InputRoot.MOMD;

CREATE LASTCHILD OF OutputRoot DOMAIN({'MRM'):

DECLARE OutEBodyRef REFERENCE TO OutputRoot.MRI:

DECLARE L1 INTEGER 1:
DECLARE A2 INTEGER CARDIMALITY{InputRoot.MRM.singleElement1[]):
DECLARE A1 REF REFERENCE TO InputRoot.MRM.singleElementl[1]:
WHILE Al <= iz DO

MOVE A1 REF TO InputRoot.MEM.singleElementl[A1];

SET OutBodyRef.Fisldid[A1] = L1 _REF;
SET 41 = i1 + 1;
END WHILE:
SET OutBodyRef.FieldB = InBodyRef.singleElement2;

SET
SET

OutBodyRef.FieldC =
OutBodyRef.FieldD =

InBodyRef.singleElement3;
InBodyRef.singleElementd;

DECLARE A3 INTEGER 1;

DECLARE A4 INTEGER CARDINALITY(InputRoot.MRM.GroupedElements[]);

DECLARE A3_REF REFERENCE TO InputRoot.MRM.GroupedElements[1]:

WHILE i3 <= L4 DO
MOVE A3_REF TO InputRoot.MRM.GroupedElements[A3]:
SET CutBodyRef.GroupedFields[A3].Fieldl = A3_PREF.localElementi;
SET OutBodyRef.GroupedFields[A43].Fieldz = A3_FEF.localElementZ ||
SET OutBodyRef.GroupedFields[A3] .Fieldd = A3_REF.localElementd ||
SET A3 = i3 + 1:

END WHILE:

RETURN TRUE;
END;

END MODULE;

InputREoot,.Properties.Replvldentifier:
InputRoot.Properties.ReplvProtocol:

InputRoot . Properties.ContentType;

InBodyRef.GroupedElements[43] . localElement3
InBodyRef.GroupedElements[A3] . localElements

Figure 27 Generated ESQL from MessageFlow9_Mapping



Example 10: Input and Output support for SOAP domain

Example 10 demonstrates the mapping of values from an input message parsed in the SOAP
domain to an output message also in the SOAP domain.

Locate the project named MapToESQIL_MessageFlows, and open the message map named
MessageFlowl0_Mapping. The mapping itself is shown in Figure 28, and the Map Script is
shown in Figure 29.

'3 MessageFlowl0_Mapping.msamap 52

= [af $source - Message "SOAP_Domain_Msg" =l [af $target - Message "SOAP_Domain_Msg", Parser "SOAP"
4] IEI4 Properties (PropertiesType_SOAP_Domain_Msg) 4 IEIb Properties (PropertiesType_SOAP_Domain_Msg)
+ L’-J4 HTTPInputHeader [0,1] {(HTTPInputHeader_tvpe) + L’-Jb HTTPInputHeader [0,1] {(HTTPInputHeader_tvpe)
=% S0aP_Domain_Msg (SOAP_Msg_type) =% S0aP_Domain_Msg (SOAP_Msg_type)
4] IEI4 Conkext [0,1] {anonymous) 4 IEIb Conkext [0,1] {anonymous)
4] IEI4 Header [0,1] {anonymous) _— 4 IEIb Header [0,1] {anonymous)
=8| Body (anonymous) =8| Body (anonymous)
T8 wildeard Attribute T8 wildeard Attribute
(5 message (5 message
=% mrmisubmitPORequest (anonymous) +--1%  mrmisubmitPORequest (anonymous)
IEI1 partMa {xsd:string) =1 mrmisubmitPOResponse (anonymous)
IEI1 partCuantity (xsdiink) IEIi> orderStatus {xsd:string)
+- |8 personMame {anonymous) IEIl> orderamt (xsd:ink)
+-[8] address {anonymous) IEIl> partMo {xsd: string)
#--L  mrmisubmitPOResponse {anonymous) IEIl> partQuantity (xsd:ink)
+- ||  Attachment [0,1] {anonymous) +- ||  Attachment [0,1] {anonymous)

Figure 28 MessageFlow10_Mapping

Map Scripk Yalue
= 4_;, MessageFlowl0_Mapping
# [ Parameters
= Eu frarget
|8  Properties $source/Properties
%5 HTTPInputHeader $source/HT TPInputHeader
=l %5 SOAP_Daomain_Msg
18]  Conkext FsourcefS0AP_Domain_MsgfConkext
|8 Header $source/SOAP_Domain_Msg/Header
=l |8 Body
= %5 mrm:submitPOResponse
8] orderStatus ‘Ready’
18] orderamt 1
|8 partho FsourcefS0AP _Domain_MsgfBodymrm;submitPORequest fpartho
8] partQuantity $source/SOAP_Domain_MsgiBodyfmrm:submitPORequest fpartQuantity

Figure 29 MessageFlow10_Mapping Map Script

This time, when invoking the MapToESQL Plugin, select the SOAP domain from both the drop
down menus, as shown in Figure 30:



<k Map to ESQL - Generate ESQL

ESQL Preferences Wizard

This wizard takes a Mapping File and generates ESQL according to the specified preferences,

IUse an ESCL REFERENCE for Body of InpukRoot [ IUse an ESCL REFERENCE for Body of OukputRoot [

Select Input Message Domain: SOAP | Select Output Message Domain:

MR
HEMLMSC
FKMLMS
HML

'\?:' [ Finish H Cancel ]

Figure 30 Map to ESQL Preferences page for MessageFlow10_Mapping
The generated ESQL is shown in Figure 31:

|e—_s}| Generated_MessageFlowl0_Mapping.esgl &3

—-- This file contains E3QL generated from a msogmap mapping file
CREATE COMPUTE MODULE MessageFlowlD Mapping Compute

CREATE FUNCTION Main() RETURNS BOOLEALN
BEGIN

DECLARE xsd NAMESPACE 'htcop://wuw.wd.org/Z001/XMLSchemwa'

DECLARE ws5i MAMESPACE 'hreop://wow.w3.org/2001/¥MLSchewa-instance

DECLARE mrim MAMESPACE 'http://wow.mrmnames.net/OrderService' !

DECLARE wsdl NAMESPACE 'http://schemas.xmlsoap.orgd wsdl/ '

DECLARE somp MNAMESPALCE 'http://schemas.xmlsosp.orgfwsdl/soaps '

SET CutputRoot.Properties = InputRoot.Properties;

SET CutpucRoot.HTTPInputHeader = InputRoot.HTTFInputHeader:

SET OutputRoot.30LP. Body.mrm:submitPOResponse.order3tatus = !'Ready':

SET CutputRoot.SO0AP.Body.mrm:submitPOResponse.orderimt = '1';

SET OutputRoot,30AP.Body.mrmw:subwitPOResponse. partilo = InputRoot.304P . Body.wrm:submitPORequest . partNo;
SET OutputRoot.304P.EBody.mrm:submwitPOResponse. partQuantity = InputRoot.30AP.Body.mrm:submitPORequest. partQuanticy;

RETUEN TRUE:
END;

END MODULE:

Figure 31 Generated ESQL from MessageFlow10_Mapping



Statement of Support

This second iteration of the Plugin supports the majority of functional requirements of message
maps designed using the Broker Toolkit. This section provides a formal statement of support for
items which the Plugin should be able to handle. This release has added support for the SOAP
domain, and makes the plugin compatible with WMBvV7.

Supported Input Message domains: MRM, XMLNSC, XMLNS, XML, SOAP
Supported Output Message domains: MRM, XMLNSC, XMLNS, XML, SOAP

All Folders supported by the Mapping node are supported by the Plugin:

Properties, MQMD, MQCFH, MQCIH, DLH, MQIlH, MQMDE, MQRFH, MQRFH2, MQRMH,
MQSAPH, MQWIH, SMQ_BMH, HTTPInputHeader, HTTPReplyHeader, HTTPResponseHeader,
HTTPRequestHeader, JMSTransport

For loops are supported.

If constructs are supported.
Conditions are supported.

Else statements are supported.

Calling ESQL functions and procedures from within a map are supported.
Calling XPath String functions (concat, substr) are supported.

Calling XPath Boolean functions (empty, exists, false, not, true) are supported.
Calling XPath Numeric functions (avg, count, max, min, sum) are supported.
Calling XPath Date and Time functions are supported.

Database targets are not supported.
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