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1. Introduction

The DFDL standard provides a mechanism to allow a parser to make parsing decisions based on the
content of other elements in a message. In this way, the structure and description of a message can be
changed, and parsing of data can be optimized.

A DFDL parser is a recursive-descent parser with look-ahead used to resolve ‘points of uncertainty’, such
as:

e Achoice

e An optional element

e Avariable array of elements

The DFDL parser must speculatively attempt to parse data until an object is either ‘known to exist’ or
‘known not to exist’. Until that applies, the occurrence of a processing error causes the parser to suppress
the error, back track and make another attempt.

The use of discriminators (the dfdl:discriminator annotation) can be used to assert that an object is

‘known to exist’, which prevents incorrect back-tracking. This lab will provide a simple example of the use
of discriminators to illustrate this.

1.1 Lab preparation
To run this lab, unzip the supplied file MessageModelling.zip into the directory c:\student directory. This

will create a subdirectory called MessageModelling, with several further subdirectories. If you are using
the pre-supplied vmware image, this will already be available.
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1.2 Lab Scenario

This lab will use an example based on a COBOL copybook which utilizes the REDEFINES clause. In a
COBOL copybook, a REDEFINES clause enables a single element to contain different types of data (for
example character or binary), and for a receiving application to process the element differently,
depending on the type of data contained in the element.

The following COBOL copybook will be used in this lab. The key point to note is the use of the
REDEFINES clause. This is used four times, and redefines the base element CustomerArea.

e The CustomerProvince redefines clause is used when the CustomerCountry = ‘Canada’.

e The CustomerCounty redefines clause is used when the CustomerCountry = ‘UK’ or ‘Ireland’.

e The CustomerRegion redefines clause is used when the CustomerCountry = ‘Russia’. Note that
the Russian region is defined as PIC 9 (ie. a numeric value), even though the base element
(CustomerState) is PIC X (character).

e (CustomerState is used when the CustomerCountry = ‘USA’

e CustomerArea will be used by any other country.

This copybook is supported by several data files, each containing a single record, with data
corresponding to the above definitions.

Bl PURCHASES-DISC.cpy - WordPad o ] [

File Edit WYiew Insert Format Help

D SR sl o= m o] B

01 PURCHAIEI-DI3C. =

03 EREQUEST-TYPE PIC E.

03 ERET-CODE PIC XEX.

03 CustomerId PIC (8.
03 CustomerLastlame FIC Z(20).
03 CustomerFirstNaume FPIC Zi(20).
03 CustomerCompany PIC Z(30).
03 Customeriddrl FPIC Z(30).
03 Customeriddr2 FPIC Zi(30).
03 CustomerCity FIC Z(20).
03 cCustomerCountry PIC Xi(30).
03 Customerlirea PIC X(20).

03 CustomerProvince REDEFINES Customwerirea PIC X(Z0) .
03 CustomerCounty EEDEFINES Customerhrea PIC X (Z0).
03 CustomerBRegion REDEFINES Customwerhres PIC 9(2Z0).

03 Customer3tate REDEFINES Customwerirea PIC X(Z0).

03 CustomerMailCode FPIC Zi(20).

03 CustomerPhone FIC Z(20).

03 cCustomerLastUpdatebate PIC Xi(8).

03 FurchaseCount PIC 9(3) USALGE COMP. S

03 Purchase QCZCURS 0 TO 29 TIMES
DEPENDING ON PurchaseCount.
04 Purchaseld PIC 9(5).
04 Productamme PIC Zi301. .:J

For Help, press F1 v
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2. Build the Message Model
2.1 Build and test the Message Model without Discriminators

1. In the MessageModellingLibrary that you created in Lab1, click New -> Message Model (or
create a new library for the purpose of this lab).

L T
% Patkerns Explurerw = O
CEBE ¥
Application Development e, .,
" y
MessageMadelingLibrary MNew Artifact

Message Flow
L SubFlow

=" Message Model ...

= Messane Man
ESQL File
Quick Start
Start by creating an application
B Start by creating a library

ﬁ Skart From WSDL andior %50 files

. r
L1

2. Inthe "New Message Model" window, select "COBOL" and click Next.

il IO New Message Model =] |

. Create a new message model file

Select the message model bype or Format

-

=ML

" SDAP XML ¥ML data For use in Web Services,

" Other XML Al ather ¥ML data,

Text and binary

" CSY kext Comma Separated Yalues data, a delimited bext Format commonly used as an export Format by

spreadsheets and databases,
" Record-oriented text Text data formats where delimited fields are grouped into records,
{* COBOL Drata For COBOL programs
C Data for C programs
" 0Other text or binary  All other text or binary data Formats.

Enterprise Information Systems
" sap Data from SAP svstems including IDoc and BAPT
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You can create the new message model using a wizard or create an empty DFDL schema
and start from scratch.

Leave the default selection to “Create a DFDL schema by importing a COBOL copybook”
and click Next.

I3 New Message Model

_ (o] x|
COBOL

COBOL
Choase how you would like ko create vour COBOL message model,
-

WebSphere Message Broker requires a message model in order to parse, serialize and validate COBOL data. A message model
also speeds up development of your message broker applications by enabling ESCL content assist and graphical maps.

{* Create a DFDL schema File by importing a COBOL copybook or pragrar.
{~ Import or replace the IEM supplied DFDL schema property defaulks For COBCL,

Message Modelling — using Discriminators Version 9.0.0.0



IBM Integration Bus V9.0 Workshop June, 2013

4. Click “Select source from outside workspace”, and use Browse to navigate to
c:\student\imessagemodelling\discriminators.

Select the PURCHASES-DISC.cpy file and click Open, then Next.

{l |3 New DFDL Schema it N (= | FHRIL

. New Data Format Description Language Schema (DFDL) From a Source

Select the bype of data definition From which ko impaort and create a DFDL schema,

Application ar Library: |MessageModeIIingLibrary Browse.., | Mew...

Falder: | Browse, ., |

PO schema fleran: | open 2|
Loak in: IE}discriminators j 'J ._? 5s:) |FER

" Select source file from workspace:

[CRE AsyncWwebServiceFlows
ba AsynoWebServiceMessages
122 EDIFACT Message Flows
'ba EDIFACT Message Sets

T=F GeneratedBarFiles

12 1s08583application

1B 1508585 Lbrary

bEI 1508583 TestApplication
@ MessageModellingLibrary

g MessageMadelingPrefixLib ‘

'ba SampleDriverMessages ty Documents
1= TCPIP_Tester_Update !
[ TestClientBarFiles 1;"'_:

Desktop

by Computer

-

Iy ; File name: IPUHEHASES-DISC.pr j Open I
F
j Cancel |
¥

Files of type: I".c:c:p;".cbl;".c:ob;“.cpy

% Select source file from outside workspace:

Location j Browse.., |

¥ Cwerwrite existing DFDL schema file

W Copy source file inko the impartFiles' direckary of the karget project

@ < Back Temt = | Firist I Cancel
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5. Select the PURCHASES-DISC structure and move it to the right side of the window (use the
arrows in the centre of the window).

Click Next (do NOT click Finish).

I3 New DFDL Schema

Structure and ¥lessage Selection

Select the 01 level COBCL structures ko import as messages,

A

Source skructures Imported structures
----- PURCHASES-DISC

>

FLLL

L

@ < Back. ezt = | Finish I Zancel
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6. Inthe “Pad Character” definition, for the “numbers” padding, select SPACE from the drop-
down menu.

Click Next.

|d Mew DFDL Schema

Import Options
Optionally override defaults For generation of DFDL schema Fram COBOL impart,

A -

r~ Default values
Specify these options if you want default values to be created for each field.

V¥ Create default values From initial VALUES

rMull walues
Specify this option if you want the processor ko recognize fields as logically null when the value is SPACES, HIGH-wALLES or Lo -YALUES,
Mare...
[ Recognize null values For all fields
strings: | SPACES 7| numbers: | LOw-vALLES |

Pad character
Specify the character to be used by the processor when padding field values on output, and when trimming field values on input,

strings: | SPACE j numbegs: hd
o

i Wal Eraint:
alue constraints HICH-VALLE
Specify this option if you want fields to be given walue constraints whenever bos{) cea-val UE

[™ Create value constraints from level 88 YALUE dauses

Restore Defaulks |

(‘?‘j < Back Mext = | Finish I Cancel

Page 9 Message Modelling — using Discriminators Version 9.0.0.0



IBM Integration Bus V9.0 Workshop June, 2013

7. Click Finish.

i3 New DFDL Schema =

Import Options
Specify settings that describe the COBOL data as it appears on the target svstem,
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8. When the wizard finishes, the DFDL Editor will open with the generated
PURCHASESDISC.xsd schema file.

You will see that a “local choice” has been defined in the model, based on the COBOL
REDEFINES clauses. Expanding the “choice” element, you will see that the first choice
element is CustomerArea, which corresponds to the primary definition of this item in the
copybook.

The remaining choice elements correspond to the COBOL items in the copybook with the
REDEFINES keyword. The order that the choice elements appear is determined by the order
of the elements in the COBOL copybook, so the first such element is CustomerArea.

In this scenario, we want to treat this choice CustomerArea as the default. Since choice
routes are evaluated in order, we will move this choice route to the bottom of the choices.

0] *PURCHASES-DISC.xsd 53
Test Parse Model  Test Serialize Model  Hide properties  Show basic Show all sections  Focus on selected  Show quick outline  Create log
rMessages &l | BT+ R | E k& M
A message is a global element that models an entire document of data.
Type Min Qceurs | Max Occurs | Default value
PURCHASESDISC
= sss SEQUENCE il 1
[e] REQLEST_T¥PE <PICY_ string 1 1
[e] RET_CODE <PICY_ string 1 1
[e] CustomerId <PICH__skring= 1 1
[8] CustomerLastMame <PICx__ skring= 1 1
[8] CustomerFirsthame <PICx__ skring= 1 1
[8] CustomerCompany <PICx__ skring= 1 1
[8] CustomerAddrl <PICH__skring= 1 1
[e] CustomerAddr2 <PICx__skring= 1 1
[8] Customerity <PICx__ skring= 1 1
[8] CustomerCountry <PICx__ skring= 1 1
= & choice 1 1
[e] Customerarea <PICx__ skring= 1 1
[e] CustomerProvince <PICx__ skring= 1 1
[8] CustomerCounty <PICx__ skring= 1 1
[e] CustomerRegion <PIC3-Display-Zoned__inteqger = 1 1 0
[e] CustomerState <PICx__ skring= 1 1
[8] CustomerMailCode <PICH__skring= 1 1
[8] CustomerPhone <PICx__skring= 1 1 L]
[g] CustomerLastUpdateDate <PICH__skring= 1 1
[8] PurchaseCaunt <PIC3-Comp__short = 1 1 0
+ [e] Purchase 0 99
[&] RETURM_COMMEMT <PICx__ skring= 1 1
#dd a Local Element
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9. Right-click the element CustomerArea (to the left of the element name), and select “Move
Down”. Alternatively, you can highlight the element name and click the yellow down-arrow,
as shown below.

—_—
Messages EH el & | Ehn g
nessage is a global element thak models an gntire document of data,

Mame Twpe Min Occurs | Max Oocur
=I [g] PURCHASESDISC PURCHASESDISIC
=] cea SEQUENCE 1 1
[e] REQUEST_TYPE <PICH__ string= 1 1
[e] RET_CODE <PICH__ string= 1 1
[2] CustomerId <PICK_ skring= 1 1
[2] CustomerLastMarne <PICx_ skring= 1 1
[e] CustomerFirsthame <PICx_ skring= 1 1
[2] CustomerComparny <PICx_ skring= 1 1
[2] CustornerAddrl “PICH_ skring= 1 1
[8] Customeraddrz <PICK_ skring= 1 1
[2] CustomerCity <PICx_ skring= 1 1
[2] CustomerCountry <PICx_ skring= 1 1
=| £ choice 1 1
L VekclocdEementciobl  arsshive [N ! !
Move to a Mew Model Group. .. Alk+3hift+a ing: 1 1
— ing 1 1
1 '.-'-.'rl |t+|:1'|:|'.-'-.'r| ay-Zoned_nteger> ! !
ing 1 1
o Cut kel ing: 1 1
=| Copy ChrH-C ing= 1 1
Pashe (ke[ ing: 1 1
3 Delete Delete p shorts 1 1
+ (] Purchase 1] o9
[2] RETURM_COMMEMT <PICH__ string= 1 1

fidAd = 1| Aral Flarnank

10. Move the CustomerArea element down to the bottom of the choice item.
The final result should look like this:

= £+ choice 1 1
[] CustometProvince <PICK_ string> 1 1
[8] CustomerCounky: <PICK_ string> 1 1
[&] CustamerRegion <PIC9-Display-Zoned__integer > 1 1 ]
[&] Custamerskate <PICK__ string: 1 1
(] Customerfirea <PICK_ string 1 1
[8] CustamerMailCode <PICK_ string= 1 1
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11. Note that most of the choice elements are string elements. However, the CustomerRegion
element is defined as PIC9-Display-Zoned_integer.

Highlight the CustomerRegion element and click on the 'Show advanced' button on the top
panel. In the Representation Properties, you will see that the Text Number Representation
section has had several properties set to reflect the nature of the numeric data, and the fact
that we want any leading blank characters (“spaces” in COBOL parlance) to be removed
from the parsed data.

B B = » & = 5 :
TestParse Model Test Serialize Model Hide properfles  Show basic  ShoW all sections  Focus on selected  Show quickoutline  Create logical instance
vMessages & | g7 %K | % "2} &1 Representation Properties . (4= Variableﬂ [E] Asserts and Discrim\nah:rw
Amessage is a global element that models an entire document of data, CustomerRegion (Element) )
Hame Type Min Occurs | Max Occurs | Default Value Sample Va I X ?ﬁ ‘ E | =
=) [&] PLURCHASESDISC PLRCHASESDISC Property [@ [ 4]
5 wee SEQUENCE 1 1 Byte Order a _I
[e] REQUEST TYPE <PICX_string> 1 1 Ignare Case 2 yes
[€]RET_CODE <PICX_string> 1 1 FillByte 2, %a0;
(¢ Customerld <PICK_string> 1 1 [ Content nonMegativeInteger
[€] CustomerL asthame <PICX_ sfring> 1 1 Representation ?‘5 e
[€] CustomerFirstiame <PICX__sfring> 1 1 & Length ind % expict —I
[€] CustomerCompany <PICX_ sfring> 1 1 t:z: e % e —I
[€] CustomerAddr 1 <PICX__string> 1 1 Nl 5 % ke
[€] CustomerAddr2 <PICX_ string> 1 1 Defaut Vaie 5 0
[€] CustomerCity <PICX_string» 1 1 Fied vaee [§ pr
[#] Customer Country <PICX_ sfring> 1 1 3 Text Content
8 % e i 1 [ Text Mumber Representa B, zoned
[] CustomerProvince: <PICX__sfring> 1 1 Text Number Check F % lax
clEERmanI N FI0_srhg ! 1 Nomber Pattem  00000000000000000000+ .. |
EfCustomerRegion i <PICS-Display-Zoned_ integer> 1 1 0 0 Rounding &, patten |
[e] CustomerState <PICX_ string> 1 1 Sign Style % asciStandard
[e] CustomerArea <PICX__string> 1 1 Number Justification % right
[] CustomerMailCode <PICX_string> 1 1 Number Pad Character % %SP;
[€] CustomerPhane <PICX_string> 1 1 Pad Kind 2, padChar
[¢] CustomerlastUpdateDate  <PICX_string> 1 1 Trim Kind 2, padChar
[€] PurchaseCount <PIC3-Comp_ short 1 1 0 10 Escape Scheme Referenc % 2n0 escape scheme:> _I
# [€] Purchase 0 %9 B i v
[/ RETURN_COMMENT PICK_string> 1 1 b= tin Ocaurs 5] Rl =
Add a1 nral Flement Llj » Sample Test Data

12. We will now test the base model by using the Test Parse tool.

Click Test Parse Model.

@ PURCHASES-DISC xsd &5

[z [55] =] k-2 =N

Test Parse Model  [est Serialize Model  Hide properties  Show basic  Show all sections  Focus on selected

[[m'

“Memaaer - B | ® T Y %] B B

A message is a global element that models an entive document of daka,

hame Tvpe Min Cccurs | Max Occurs
=) [e] PURCHASESDISC PURCHASESDISC
[=) se= sEQUENCE 1 1
[e] REQUEST_TY¥PE <PICY_ skring=> 1 1
[e] RET_CODE =PIiCE__skring= 1 1
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13. Select “Content from a data file”, then Browse, then tick “Select an input file from the file

system”.

Using the Browse button, navigate to c:\student\messagemodelling\discriminators, and select
the file Purchases_disc_USA.dat.

Click OK, then OK.

I3 Test Parse Model

=0l x|

—Message

Select message far besting., More. ..

Message name: * |PURCHASESDISC

—Parser Inpuk

¥ Content from a dal

Inpuk File name: *

Seleck copkent to be parsed against schema.

" Content from 'DFDW Test - Serialize’ view

Filie

NstudentiMessageModeling discriminators\Purchases_disc, dat

j Browse, .. |

I3 File Selection

Specify runtime configuration.

Floating paink Format:

—Runtime encoding opkions —
Provide runtime values Far pr E---‘[E:ﬁ AsvncWebServiceFlows

Encoding {code page):

Select an input file:

=10l x|

----- =] compatibility

""" '?EI AsyncWwebServiceSample. bar
IEEE | | || S0APIMSSample. defs

----- WebserviceTest, mbkesk

UTF:

Bvke order: € Little endian | | @I WebServicesAsyncClientFlow, esql

----- WebServicesAsyncClienkFlow, msgflow

~Runtime walidation

""" @I WebServicesasyncServerFlow, esgl

¥ validate data against sche | | WebServicesAsyncSererFlow, msgflow

Restore Defaulks

|

I'_;'I---IéEI AsyncwebserviceMessages
IE: WebZerviceMessages
E, lag

2] compatibilicy

ﬁ---'[zvﬁ EDIFACT Messane Flows

Iv Select an input file from the File system

9 o |

i

IC:'I,StLII:|EI'It'I,MESSal;IEMDdE“I‘Ig'I,diSCfiI‘I‘IiI‘IatDrS'I,P

Cancel

ol

Cancel
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14. The Test Parse will run. In the DFDL Test Logical Instance view, you will see that the data
has been fully parsed. Note that the CustomerCountry is USA, but the value of “Texas” has
been placed into the choice element called CustomerProvince.

The reason that CustomerProvince has been selected is that the branches of the choice are
tried in the declared order until one parses successfully. Because CustomerState and
CustomerProvince are both declared as PIC X(30), they end up with the same properties in
the schema. The result is that when USA data is parsed, the CustomerArea element will
always match the ‘CustomerProvince’ data.

This is clearly not quite what we need, so we will need to refine the message model with
some discriminators.

-
Ei DFOL Test - Logical Instance 532
Data source: <From 'DFOL Teskt - Parse’ view =
Message: PURCHASESDISC (fstudent/workspace/MessageModelingLibrary JPURCHASES-DISC, xsd)
Tree View ™ML Yiew |
Marne | Type | Yalue I
= PURCHASESDISC O
REQUEST_TYPE x5iskring A
RET_CODE xsiskring an
CustomerId x&iskring 12345675
CustomerLastMame | xsistring aarifFin
CuskormerFirstMame | xsiskring Peter
CuskamerCampany *&iskring Pawtucket Brew, .,
Customeraddrl wmiskring 31 Spooner st,
CustomerAddrz wsiskring 456 15k av,
CuskomeriTiby xarahrion Cwabog
CustomerCountry x5iskring Lsa
CustomerProvince x5iskring Texas
| cuskbomerMailCode zsishring 12312
ZustomerPhone x5iskring 123-123-1234
CustomerLastUpdatel xs:string 04052005
PurchaseCount wsiunsignedshort 4
Purchase O
Purchase O
Purchase O
Purchase O
RETURM_COMMEMT  xs:skring none
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2.2 Add the Discriminators to the Message Model

In this section, you will now add discriminators to several of the elements in the message model. This will
allow the parser to dynamically select the appropriate elements, based on values in the incoming
message. The parser still parses branches in the declared order until one is found that parses
successfully, but the discriminators mean that the data now only matches one of the branches.

This will be done by setting a discriminator on the CustomerProvince, CustomerCounty, CustomerRegion
and CustomerState elements. No change will be made to the CustomerArea element, which will act as a
default for all countries that do not have explicit discriminators.
1. Switch back to the Application Development perspective.

In the Message Model editor, expand the “choice” element, and click on the

CustomerProvince element, and then click the “Asserts and Discriminators” tab on the right

side.

Click the Discriminator radio button.

Note that there is no discriminator for this element at the moment.

¢ e il e miimme e e e e e m e e e eem e g A -
~Messages 5] | &l & 4 R | |E1' =) | B Representation Properties ((X)= Varigples (@ Asserts and Discriminakors
C 1 g
A message is a global element that models an entire document of data. CustomerProvince {Element)
Marme Type
: ' Asserts
= [e] PURCHASESDISC PURCHASESDISC
= Assert defines a kest ko be used ko ensure the data are well Formed, Assert is use
o ESYENES asserts with best expressions are supparted in the current IBM DFDL implementati
[€] REQUEST _TYPE <PICX_string>
[€] RET_CGDE <PICX_ string>
[E] Customerd <PICK_ string> Test Kind | Test Condition | IMes
= - Add assert
[&] CustomerLastMame <PICY__ string=
[e] CustomerFirstiame <PICY__ string=
[e] CustomerComparny <PICY_ string=
[&] Customeraddr 1 <PICK__ string=
[&] Customeraddrz <PICY_string>
[&] CustomerCity <PICY¥__ string=
[&] CustomerCountry <PICY__ string=
= e & Discriminatoy
E-lil CustomerProvince il _'ﬂ, <PICK__string> m—lefines a test ko be used when resolving a point of uncertainky such
= elerments. Discriminator is used only when parsing data to resolve the point of unc
[efEbioneieot Ly St string 2 g Oy discriminators with test expressions are supported in the current IBM DFDL in
[®] CustomerRegion <PIC9-Display-Zoned_1neger:
[&] CustomerState <PICY¥__ string=
[e] Customerarea <PICY__ string= I Test Condition I FiE
[e] CustomerMailCode <PICY__ string >
[e] CustomerPhone <PIC¥_ string
[&] CustomerLastUpdateDate <PICK__ string=
[el PurchaseCount: <PIC9-Comp  shortz
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2. Click Add Discriminator. This will allow you to edit the “Test Condition” field.

%' Discriminator

Discriminator defines a test to be used when resolving a point of uncertainty such as choice branches or
optional elements. Discriminator is used only when parsing data to resolve the point of uncertainky bo one of
the alkernatives, Only discriminators with test expressions are supported in the current IBM DFOL

_ %]

implementation.
Test Kind | Test Condition | Message |

Eexpression W I | 4]

June, 2013

3. The easiest way to populate this field is to use the Content Assist function. With the mouse in
the Test Condition field, use the key sequence “Control-space”, then immediately use the
Return key (or double-click “DFDL Expression”.

1 {*' piscriminator

1 Discriminator defines a test ko be used when resolving a paint of uncertainty such as choice branches ar

1 optional elements, Discriminator is used only when parsing data ko resolve the point of uncertainty to one of
the alternatives, Only discriminators with test expressions are supparted in the current IBM DFDL

1 implementation,

teger= 1 | 4

1 Test Kind | Test Condition | Message |

1
expression ¥ | 4]

Specify an ¥Path expression for the value, DFDL Expression. ..

¥Path expressions in DFDL must be wrapped in { and + braceST
These braces will automatically be added to wour xPath
expression; do not set them in the xPath expression dialog box
that opens,
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4. This will open the XPath Expression Builder.
We will generate an XPath expression that will check the CustomerCountry element for the
“Canada”. When this value is detected, the parser will use the element CustomerProvince to
parse the data in the CustomerState element (redefined by the element CustomerProvince).

Expand the Data Types Viewer, and drag the CustomerCountry element to the XPath
expression pane. Complete the XPath expression manually. The final result should be:

/PURCHASESDISC/CustomerCountry eq ‘Canada’

Click Finish.
I3 xPath Expression Builder ) _ Ol x|
¥Path Expression Builder

Select the target from the Schema viewer, Function viewer or Operabor viewer and drag and drop the nodes in the source viewer 5 S
below,
Data Types Yiewer XPath Functions Operators
=-[8] PURCHASESDISE : PURCHASESDISC = l—x\,l Skring - f =
""" [8] REQUEST_TYPE : string -4 Boolean - and
----- [€] RET_CODE : string o NUmetic L
""" [8] CustomerId ! string = Mg
---- [&] CustomerLasthame : skring -l
""" [B] CustomerFirsthame : string e
""" [e] CustomerCompany : string gt
""" [8] Customeraddrl @ string Ef
---- [e] Customeraddrz @ string s b
""" [B] CustomerCity : string
""" [e] CustomerCountry : string -
----- [B] Customerstate : string di
o div
----- €] ructamerPravinee « chrinn LI i LI
O show =ML Schema aroups
XPath Expression
JPURCHASESDISC fCustamer Country eq 'Canadal =]
-

» Namespace settings

5. Performs steps 1 — 4 for the element CustomerCounty. In this case, CustomerCounty should
be used to parse the element if the CustomerCountry is “UK” or “Ireland”.
(Do not confuse CustomerCountry with CustomerCounty).

The XPath expression for the element CustomerCounty should be:

/PURCHASESDISC/CustomerCountry eq ‘UK’ or
/PURCHASESDISC/CustomerCountry eq ‘Ireland’

¥Path Expression

JPURCHASESDISC/CustomerCountry eq 'UK' or [JPURCHASESDISC fCustomer Country eq 'Treland'

F Mamespace settings
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6. Performs steps 1 — 4 for the element CustomerRegion. In this case, CustomerRegion should
be used to parse the element if the CustomerCountry is “Russia”.

The XPath expression for the element CustomerRegion should be:
/PURCHASESDISC/CustomerCountry eq ‘Russia’

Remember that CustomerRegion is the element that will contain a numeric value, possibly
with leading blanks.

XPath Expression

JPURCHASESDISC Custamer Country &g ‘Russia’ ;l

} Namespace settings

7. Performs steps 1 — 4 for the element CustomerState. In this case, CustomerState should be
used to parse the element if the CustomerCountry is “USA”.

The XPath expression for the element CustomerState should be:

/PURCHASESDISC/CustomerCountry eq ‘USA’

¥Path Expression

[PURCHASESDISC  Custamer Cauntry = 154"

P Mamespace settings

8. Performs steps 1 — 4 for the element CustomerArea. In this case, CustomerArea should be
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used to parse the element if the CustomerArea is “France”.
The XPath expression for the element CustomerArea should be:

/PURCHASESDISC/CustomerCountry eq ‘France’

»Path Expression

JPURCHASESDISC, /CustomerCountry eq 'France|

F Namespace settings

9. Save the model
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2.3 Test the model with discriminators

1. In the message model editor, click Test Parse Model.

o RREHASESBIEwsd 52
Ei = =] g =N EE]

Test Parse Model Tedt Serialize Model Hide properties  Show basic Shaow all sections  Focus on se

[Messages SR IRS IR

Inessage is a global element that models an entire document of data.

Marme Type Min Cceurs
= [g] PURCHASESDISC PURCHASESDISC
[=] sea SEOQUENCE 1
[8] REQUEST _TYPE <PICH_ skring = 1
[] RET_CODE =PIy skring= 1
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2. Select “Content from a data file”, click Browse, and select an input file from the file system.
Navigate to c:\student\imessagemodelling\discriminators.
Select the file Purchases_disc_USA.dat.

Click OK and OK.

I} Test Parse Model 1Ol x|

~ Message

Seleck message for testing, More. ..

Message name: *  |PURCHASESDISC j

—Parser Inpuk
Seleck conkent to be parsed againsk schema.
" Corkent from 'DFDL Test - Seialize’ view

=" Conkent from a data file

 ——
Input file name: * IC:'\studerlt'l,MessageMudeling datalpurchases.dat j Browse, .. |

|3 File Selectim ;lgl ﬂ

Specify runtime configuration.

~Runkime encoding options Select an inputffile:
Provide runtime values For prép BEE AsynfwebserviceFlaws al| lore...
Encoding {rode pagel: | LT F -Gt — IEI . mpatil:lgit\,.-' - 'I
----- _E AsyncWebServiceSample.bar
Floating point Format: IIEEE LTI =] soaPIMSsample, defs "I
----- wieb3erviceTest, mbkest
Byte order: © Litleendian ¢ | = s} WebServicesasyncClisntFlow.esql
----- WebServiceshsyncClientFlow, msgflow
~Runkime walidation ———— | © esl webServicesasyncaerverFlaw. esql
IV validate data against scher | = WebServicesfsyncaerer Flow, msaflow

I':_'I---'[E-EI Async\WebServiceMessages

Restore Defaults | E [= WebServiceMessages
(= log

e =] compatibility

ﬂ""[ﬁg EDIF&CT Messaas Flows | _ILI
4 3

[v Select an imput Fils From the File system

|C:'l,stuu:Ient'l,MessageMudeling'l,discriminatnrs'l,F‘

® (] 4 | Cancel |

Ence| |

Click OK then OK.
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3. The file should parse fully.
In the DFDL Test Logical Instance view, you will see that the CustomerCountry is USA.
Because the discriminators have now been specified on the choice, the parser has detected

that the value of “USA” matches a discriminator, and has therefore placed the value “Texas”
into the element CustomerState, replacing the choice element CustomerArea..

-
Ei OFOL Test - Logical Instance 52
Data source: <From 'DFDL Test - Parse’ view
Message: PURCHASESDISC (fstudent/workspace/MessageModellinglibrary [PURCHASES-DISC, xsd)
Tree Yiew ™ML View |
Mame | Type | Yalue |
= PURCHASESDISC O
REQUEST_TYPE xsiskring it
RET_CODE xsiskring on
ZuskomerId xsiskring 12345675
CuskomerLasthame | xsishring riffin
CustomerFirstMame | xs:string Peter
CuskomerCompany xsiskring Pawtucket Brew, .,
Cuskameraddrl wsishring 31 Spooner sk,
Cuskomeraddrz waiskring 456 1sk av,
——CuskommanTibu soichedns Cuashos
CuskarmerCauntry wsiskring 58
Custamerstate xsiskring Texas
Cushorneriailinde 2 chring 12317
CustomerPhone xs51string 123-123-1234
CustomerLastpdatel xs:string 04052005
PurchaseCount wsiunsignedshort | 4
Purchase O
Purchase O
Purchase O
Purchase O
RETURM_COMMEMT  =s:skring nane
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4. Now select the input file Purchases_disc_Canada.dat, and click on the green “Parse” button.

2= Mavigator | (2 Problems ﬂi‘, DFDL Test - Parse £2 [y DFDL Test - sEna\ize) &) DFDL Test - Tra(q Q|5 B [y
[SEats Heady

odelingldiscriminatorsPurchase: anada.dat -

Browse... Encoding {code page):  |UTF-5 - Message: PURCHASESDISC (fMessageModelingLibrary/PURC

[Parsed Inp
Character

1 AD012345678Criffin Peter Pawtucket Brewery 31 Spooner st. 456 1st awv.

40 |

Sellection in DFDL Editor
I;a\atted: PURCHASESDISC : PLURCHASESDISC | Repeating index: | 1 | Range in parsed input: -1 - -1

Character Selection In Input -] [~ Byte Selection In Input
{nnw:u|cmumn:n —”orrset: ] [ Length [0

5. Inthe Logical Instance view, you will see that the CustomerCountry is “Canada”.
In this case, the parser has determined that the value in this element matches one of the
specified discriminators, and has used the choice element CustomerProvince to represent
the appropriate element, and has set the value to “Quebec” (shown highlighted below).

Note that the type of the CustomerProvince element is “string”.

-
i DFOL Test - Lagical Instance 53
Data source: <From 'DFOL Tesk - Parse’ view =
Message: PURCHASESDISC (fstudent/workspace/MessageModelingLibrary \PURCHASES-DISC, xsd)
Tree View XML Yiew |
Mame | Tvpe | Yalue |
= PURCHASESDISC O
REQUEST_TYPE ¥5skring o
RET_CODE x5 1skring o
ZustomerId x5 1skring 12345675
CustomerLastMame  xsistring ariffin
CustomerFirstMame  xs:skring Peter
CustomerCompany x5 1skring Pawkucket Brew, .,
Customeraddrl w5 ishring 31 Spooner sk,
Customeraddrz s skring 456 1st av,
CuctomerCity cechricg Cuisbog
CuskarmerCountry wsiskring Zanada
CuskamerProvince x5 1skring Quebec
ZustomerMailZode s skring 12312
CustamerPhone x5 iskring 123-123-1234
CustomerLastUpdatel xsistring 04052003
PurchaseCount wsiunsignedshort | 4
Purchase |
Purchase O
Purchase O
Purchase O
RETURM_COMMEMT  xs:skring nane

Page 24 Message Modelling — using Discriminators Version 9.0.0.0



IBM Integration Bus V9.0 Workshop June, 2013

6. Now select the input file Purchases_disc_UK.dat, and click on the green “Parse” button.

T Navigator ﬂ:&, Problems (@p CFOL Tesk - Parse &4 |5y DFOL Test - Serialize} DFDL Tesk - Trace}
Shatus: Heady

rInpuk
RELEH | student MessageModeling discriminators|Purchases K, dat Browse, . | Encoding {code
rParsed Input
Characters
1 A0012345678Griffin Peter Pawtucket Brewery

i |

7. Inthe Logical Instance view, you will see that the CustomerCountry is “UK”.

In this case, the parser has determined that the value in this element matches one of the
specified discriminators, and has used the element CustomerCounty to parse the appropriate
element. It has replaced the element CustomerState with the element CustomerCounty, and
has set the value to “Hampshire” (shown highlighted below).

-
Ef DFCL Test - Logical Instance 53

Data source: =From 'DFDL Test - Parse’ view >

Message: PURCHASESDISC (fstudentfworkspace/MessageModelingLibrary PURCHASES-DISC, xsd)

Tree View ™_XML View |

= | Tvpe | Walle |
= PURCHASESDISC O

REQUEST_TY¥PE x&skring a
RET_CODE ¥5:5kring oa
ZustomerId x&skring 12345675
CustomerLastMame | xs:skring GarifFin
CusktamerFirstMarme  xs:skring Peter
CustomerCompany x&skring Pawkucket Brew. ..
Customeraddrl wsisbring 31 Spooner sk,
Customeraddr? wsiskring 456 1st av,
sEkaTE e B Srtabeg
CustomerCounkry x&skring LIk
CustomerCount x5iskrin Harmpshire
ZustomerMailZode wsisbring 12312
ZustomerPhone x&skring 123-123-1234
CustomerLastUpdatel xsistring 04052003
PurchaseCount wsiunsignedshort 4

Purchase O

Purchase O

Purchase O

Purchase O
RETURM_COMMEMT  xs:skring none
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8. Now select the input file Purchases_disc_Ireland.dat, and click on the green “Parse” button.
In the Logical Instance view, you will see that the CustomerCountry is “Ireland”.

In this case, the parser has determined that the value in this element matches one of the
specified discriminators (the same one as the UK), and has used the element
CustomerCounty to represent the appropriate element, and has set the value to “Waterford”,
(shown highlighted below).

P
Ei DFOL Test - Logical Instance 52

Data source: <From 'DFOL Test - Parse’ view >

Message: PURCHASESDISC ([student/workspaceMessageModelingLibrary (PURCHASES-DISC, xsd)

Tree Yiew ™ML View |

Mame | Type | Yalue |
= PURCHASESDISC O

REQIUEST_TYPE *&siskring &
RET_CODE xsiskring on
CustamerId xsiskring 12345675
CustomerLastiMame %siskring Griffin
CuskomerFirstMarme xsiskring Peter
CustomerCompany xsiskring Pawtucket Brew, ..
Customeraddrl %siskring 31 Spooner sk,
Cuskomeraddrz wasskring 456 1sk av,
Ay sskriFg S
CuskomerCountry %siskring Ireland
ZuskomerCounty wasskring Waterford
uekornsehlailicods, cockrice 12312
CustomerPhone *&siskring 123-123-1234
ZusktomerLastUpdateDate  xs:string 04052005
PurchaseCount wsiunsignedshort | 4

Purchase O

Purchase O

Purchase O

Purchase O
RETURM_COMMEMT xsiskring none
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9.

Now select the input file Purchases_disc_Russia.dat, and click on the green “Parse” button.

r
U5 Mavigatar ﬂ__& Problems ﬂE'g. CFOL Test - Parse &3
SEatus:  Heady

 Input

Eﬂ DFOL Testk - Serialize] l_l—ja DFOL Testk - Trace}

Data: IC:'\student'\MessageMu:u:leling'l,discriminatu:urs'l,Purchases_disc_Russia.dat

j Browse, ., I E
rParsed Input

Characters

1 AO0D1Z2345678Griffin

Peter Pawtucket |

1]

Remember that the file containing data from Russia has the data in the field “Region” as
numeric, with leading blank characters.

Bl Purchases_disc_Russia.dat - WordPad
e

Insert Format  Help

Dlc|E| S el o] =)

Cuahog

Russia
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10. Inthe Logical Instance view, you will see that the CustomerCountry is “Russia”.
In this case, the parser has determined that the value in this element matches one of the
specified discriminators (Russia), and has used the element CustomerRegion to represent
the appropriate element, and has set the value to “6938495028” (shown highlighted below).

Note that the element type of CustomerRegion is nonNegativelnteger.

-
Ei DFOL Test - Logical Instance 52
Data source: <From 'DFDL Test - Parse’ view =
Message: PURCHASESDISC (fstudent/workspace/MessageMaodelingLibrary \PURCHASES-DISC , xad)
Tree Yiew ™ML View |
Mame | Type | Yalue |
[ PURCHASESDISC O
REQUEST_TYPE xsiskring a
RET_CODE xsiskring on
CuskomerId xsiskring 12345678
CuskomerLastMame | xs:string GarifFin
CustomerFirstMame | xs:string Peter
CustamerCompansy xsiskring Pawtucket Brew, .
Cuskormeraddrl waiskring 31 Spooner sk,
Cuskomeraddrz waiskring 456 1sk av,
e s Sakag
CuskomerCounkry xsiskring Russia
CuskomerR.eqion xsinonMegativelnteger 6935495025
w s cbrie 1221
ZuskomerPhone xsiskring 123-123-1234
CuskomerLastUpdatel xs:string 04052005
PurchaseCount xsiunsignedshort 4
Purchase O
Purchase O
Purchase O
Purchase O
RETURM_COMMEMT  xs:skring none
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11. Finally, select the input file Purchases_disc_France.dat, and click on the green “Parse”

button, and run the parse again.

Note that the message model does not have any special definition for France, so the parser
does not match any discriminators. The “default” choice operation is performed (ie. The last
choice in the list), and the Logical Instance view shows the element CustomerArea, with the

value “Paris”.

-
Ei OFOL Test - Logical Instance 532

Data source: =From 'DFOL Test - Parse’ view >

Message: PURCHASESDISC (fstudent/workspace/MessageModelingLibrary (PURCHASES-DISC , xsd)

Tree View ML View |

This concludes the Message Modeling Discriminators lab.

Mame | Type | Walue |
= PURCHASESDISC O

REQUEST_TYPE xsskring A
RET_CODE xsskring oo
CustomerTd x&skring 12345675
ZustormerLastMame wsrskring aarifFin
CustomerFirstMame xsskring Peter
CuskamerComparny x5 5kring Pawtucket Brew, .,
Custormeraddrl wsrskring 31 Spooner st,
Custormeraddrz wsrskring 456 1st av.
e SRS Seaheg
CustomerCountry xsskring France
Customerarea xsskring Paris

W = e h ek
ZustomerPhone xsskring 123-123-1234
CustomerLastUpdateDate | xsiskring 04052005
PurchaseCount xsiunsignedShort 4

Purchase O

Purchase O

Purchase O

Purchase O
RETURM_COMMEMT x5 skring none
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