InfoSphere Information Server

Processing Web Services containing repeating group
responses with InfoSphere DataStage
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This presentation describes how to create an InfoSphere™ DataStage® job to process Web
Services Responses with repeating groups. The example in this module is based on
DataStage 8.5 but the principles are the same for all versions of DataStage.
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= Understanding prerequisites
= Import Web Services definitions
= |dentify repeating group within Web Service response

= Build job to parse Web Service response
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The objectives of this presentation are to demonstrate the more advanced concepts and
techniques required for accessing published Web Services which use repeating group
structures. Note: the terminology 'Array' is also used to describe the group structure which
repeats.

The Web Service client stage does not have the capability to process repeating element
groups when used stand-alone. It must be paired with a separate XML processing stage to
parse the repeating element groups into multiple rows and columns.

This module will show how to identify web services that contain repeating group
structures, and how to create DataStage jobs that use both the Web Service Client and
XML Input stage to handle these structures.
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= Standards DataStage Web Services Stages support
—SOAP 1.1 Binding over HTTP
— Literal and SOAP-encoded web service arguments
— RPC-style and document-style arguments

= Web Service Metadata Import
—Physical WSDL (Web Service Definition Language) files on disk
—Direct HTTP-protocol (non-proxied) import of WSDL using URL
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This slide displays the web standards that are supported by the DataStage Web Services
stages, and the methods available for importing Web Service definitions. The steps in this
module will use Web Services published on the public internet. To complete these steps,
your local DataStage client AND your DataStage server will both need to have access to
the public internet.

This module covers more advanced topics. While it is not absolutely necessary, you
should first complete the “Processing Web Services as a data source with InfoSphere
DataStage” IBM Education Assistant module before you begin with this module.

The examples in this presentation are based on DataStage version 8.5, using Parallel
canvas jobs. You should be able to complete the module using other versions of
DataStage, or by using Server canvas jobs, however the screen captures and exact steps
may vary slightly.
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Import Web Services definitions (1 of 4)

= Start Web Services Metadata Importer
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The first step is to import the Web Service Metadata. Start the Web Service Metadata
Importer by opening the DataStage Designer (or DataStage Manager in version 7). Next,
click Import from the main menu, then click Table Definitions, then click Web Services

WSDL Definitions.
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Import Web Services definitions (2 of 4)

= Enter Web Service URL
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The Web Service Metadata Importer should open as a new window. In this module, you
will use a web service that returns weather forecast information. The URL for the web
service is provided in the slide. To browse the Web Service, enter the URL for the Web
Service WSDL document into the Address field in the Web Service Metadata Importer and

press the Enter key.
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Import Web Services definitions (3 of 4)

= Import GetCityForecastByZip

I3 Web Service Meta Data Importer
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™
= Import Progress

6

© 2011 IBM Corporation

Next, import the GetCityForecastByZIP operation. Click the [+] next to the entry for

“WeatherSoap” in the Web Services Explorer pane to expand. Locate the

GetCityForecastByZIP operation with the 'gears' icon next to it. Right-click this and select
'Import’. When the import finishes, press the Close button on the dialog box, and then the

Close button on the Web Services Metadata Importer window.
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Import Web Services definitions (4 of 4)

= Verify import successful
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To verify that the import was successful, go to the repository view in the DataStage
Designer (or the DataStage Manager in version 7) and locate the Table Definitions folder.
Click to expand it. Then, locate the WebServices folder and expand it. You should have a
Weather folder there for the operation that was just imported. Expanding it should show all

of the entries labeled with GetCityForecastByZIP.
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Identify repeating group within Web Service response (1 of 6)

= Manually examine WSDL Document
— Examine imported definition
— Column Names represent message element properties
—Check value in Description Field
« Shows message element name
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DataStage does not have a graphical tool for identifying repeating element groups within a
Web Service response. To do this, use a manual process of examining the WSDL (Web
Services Definition Language) document, assisted by the Web Service Metadata importer.

Any given WSDL document may contain multiple operations and many different complex
type definitions. To be sure you can identify what is needed, start by examining the
imported definition stored in the DataStage repository. Using the DataStage Designer (or
Manager with version 7) browse the repository under table definitions for the WebServices
folder. Expand Weather and locate the GetCityForecastByZIP_MSGOUT definition.
Double-click to open it and then select the Columns tab. The columns listed represent the
message element properties. The 'name’ property identifies the message element name
that is returned from the web service in the Description field. As displayed on this slide, the
message element name is GetCityForecastByZIPSoapOuit.
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= Load the WSDL document
— Locate wdsl:message

GetCityForecastByZIPSoapOut

3 Weh Service Meta Data Importer

— Locate element GetCityForecastByZIPSoapOut
+ GetCityForecastByZipResponse wsdl:part element encapsulated in

Identify repeating group within Web Service response (2 of 6)
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From the DataStage Designer (or Manager in version 7), select Import from the main
menu, expand Table Definitions, and click Web Services WSDL Definitions. This should
open up the Web Service Metadata Importer as a new window. Enter the WSDL URL into
the Address field, the same as you did in the previous slide, and press the ‘Enter' key to

load the document.

In the large main panel, scroll down to where the wsdl:message elements are being
defined and locate the element with name="GetCityForecastByZIPSoapOut” which
matches the value you obtained on the previous slide. This element is highlighted in yellow
on this slide. Note that this message element encapsulates another wsdl:part element
which is circled in red, GetCityForecastByZipResponse.
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Identify repeating group within Web Service response (3 of 6)

= Locate s:element with name GetCityForecastByZipResponse

= Contains complexType tns:ForecastReturn
—Occurs only once (maxOccurs=1)
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Scroll back up to where the wsdl:types are being defined and locate the s:element with
name="GetCityForecastByZIPResponse”. This matches the wsdl:part from the previous
step.

This element contains a different complexType called “tns:forecastReturn”. maxOccurs=1
shows you that it occurs only once (its not repeating). You need to proceed further and
look at this type to see if it has any repeating groups.
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Identify repeating group within Web Service

= Locate complexType with name=ForecastReturn
—Multiple nonrepeating elements — maxOccurs=1
—Single complexType tns:ArrayOfForecast

3 eb Service Meta Data Importer
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Continue scrolling through the types until you locate the complexType element with

name="ForecastReturn”. This is highlighted in yellow on this slide. Once again, this
defines several elements which are not repeating as seen by maxOccurs="1". There is
also a single complexType “tns:ArrayOfForecast” which must be investigated as well.
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= Locate complexType with name="ArrayOfForecast”

» Repeating group is type Forecast

3 Web Service Meta Data Importer

Identify repeating group within Web Service response (5 of 6)

—maxOccurs=“unbounded” shows repeating structure
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Next, locate the complexType with name="ArrayOfForecast”. This type identifies a
repeating structure because the attribute maxOccurs="unbounded”. This means it has no
upper limit. The repeating group is the type “Forecast” which can repeat any number of

times with no upper limit.
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Identify repeating group within Web Service response (6 of 6)

= Locate the complexType with name="Forecast”

= Find element that will always be present
—Use element with minOccurs=1"

3 web Service Meta Data mporter
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Next, scroll one more time through the types and locate the complexType with
name="Forecast”. This is the repeating structure found on the previous slide. The type is
highlighted in yellow on this slide.

When a DataStage job is built, a column in the XML Input Stage needs to be defined that
is mapped to an element within the XML document. The XML document will always be
present to trigger a new row to be created. Look for an element with minOccurs=“1". For
this structure, the 'Date’ element meets this requirement. It has minOccurs=1, which
means that it will always be present for each instance of this repeating group of elements.
You will see in the upcoming slides how this trigger is applied.

Before proceeding, click the “close” button in the lower right corner of the Web Service
Metadata Importer.

Page 13 of 31



= Create new DataStage parallel job
— Source - Web Services Client
— Xml input
—Target — Sequential file
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In the DataStage Designer, create a new parallel job. On the job canvas, add a web
services client as the source, followed by a XML Input stage and then a sequential file as
the target. The Web Services Client stage (WSClientPX) and the XML Input stage
(XMLInputPX) are located within the Real Time group in the Designer palette.
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Build job to parse Web Service response (2 of 17)

= Define target file for sequential file stage

| Sequential_File_2 - Sequential File

Ir’out name: Columns. .

DSLinks -
General F’yllianng | Format | Columns | Advanced |
=iy Tanget J File
© Fio Update Mode = Ovenate J |Mme/dsa¢n.vﬁ=zruecasmpump_wm v
= i3 Options
@ Cleanup On Fabure = True ﬂ Information
@ Fisst Line is Column Names = False
. Type: Pathname
@ Reject Mode = Conlinue 2 Name of a fle that the incoming data wil be
J wiitten to.
< >
0K | Cocel Help
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Next, double click the sequential file stage. Click the Input tab at the top and then on the
Properties tab. Edit the path for the File property and provide the full path to the location
on your DataStage server where you want to write the file. This is a small file. After typing
the path, press the Enter key on the keyboard to submit. It is not necessary to change any
other options; the default values should be used. Press OK at the bottom of the dialog box
to save the changes.
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Build job to parse Web Service response (3 of 17)

= Select GetCityForcastByZIP web service operation

[ Web_Services_Client_3 - WSClientPX stage - [B]x]
() om

Stage name:
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Opﬁms] Secuiyl Proxy |Adfamed

Select Web Service Operation ||
Web Ser
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o ] ieb Services Q. |Operations
— Name [ Info | \} %
Descrpton]] (& Weather Tuesday. Septembe. . \) -
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GetCit
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Open the Web Services Client stage. Select General tab. Click the 'Select Web Service
Operation’ button. In the Web Service Browser window, select the 'Weather' web service in

the left pane, and the operations are listed in the right pane. Double click the
'‘GetCityForecastByZIP' operation in the right pane.
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Build job to parse Web Service response (4 of 17)

= Verify Web services information populated

[ Web_Services_Client_3 - WSClientPX stage

upu

Stage name:

[web_Services_Client_3

oml Secuity | Prowy | Advanced |

Web service information
Web Service Information
ervics N
Service Name > e
Operation Name IGG‘CMO'GCGS‘BVZ'P
Port Address Ihktp.l/wsl cdyne.com/WeatherW'S AWeather. asmx
Poit Name IWealhetSOw
WSDL Address [ttp:2wst.cyme. comWeatheiw/S AWeather. asmuZwsdi
SOAP Action Ihﬂp;//ws cdyne.com/WeatherWS /GetCityF orecastByZIP
Operation Style |Doeunenk
Input Message Namespace Ihttp://ws cdyne.com/WeathertWS/
(.
) Cancel
S —]
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Next, verify the Web Service information is populated. Click the Advanced button to view
the Web Service Information. If the information is not populated properly, go back and
verify the previous steps were completed correctly. Click OK when finished.
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Build job to parse Web Service response (5 of 17)

= Load namespace and define input arguments

= Enter valid US Zip Code

[ web_Services_Client_3 - WSClientPX stage

Output name:

DSLink3 hd M

Genera 0P BigmeriEy Output Message | Output Headsg | Columns | Adyanced |
# NameIIVahe qum Mapping
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1.2IP

Mamespace Information

# Prefic  |Value
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2  soapenc | hitp://schemas xmisoap. org/soap/encoding/

3|l hittp://ws.cdyne. com/Weatheiw'S/

4 xsd hittp: /v w3.019/2001 /XMLS chema

5| xsi hittp:/ Mwivw. w3.019/2001 /XMLS chema-instance |
| Load Arguments Infomaton.. ||

oK Cancel Hep |
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Next, click the Output tab at the top and then on the Input Arguments tab. Press the Load

Arguments Information button and the grid for Namespace information should be
automatically populated. In the grid row for ZIP argument, enter a valid US zip code into

the Value column, such as 01460 for Littleton, Massachusetts.
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Build job to parse Web Service response (6 of 17)

= Manually load column definition to hold entire SOAP message body

[ Web_Services_Client_3 - WsClientPXstoge ________[Ox]
)

Output name: Columgs...
DSLink3 - 4

General | Input Arguments | Dutput Message | Output HM@MM |
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[ ] [

Load Columns E‘
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1 Information button on the Input and Output Message
panes.

This button is for Web Services designed manually or for
Do you want to continue?

I~ Do not show this message again during this session

save. || Load.
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With the Output tab still selected at the top, select the Columns tab. Press the Load button
and a Load Columns message box will appear, confirming if you want to proceed with
manual load. Click Yes.
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= Locate SOAPbody definition

Build job to parse Web Service response (7 of 17)

[ Web_Services_Client_3 - WSClientPX stage

WebServicesRepeatingGroups.ppt

[— o ] ,
I:::? Cancel | fe.. Losd. |
Table Definition Help
Browse the Table definitions and expand the Built-in folder and then the Examples folder.
Double click the SOAPbody definition to select it.
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Build job to parse Web Service response (8 of 17)

= Manually load column definition to hold entire SOAP message body

[ Web_Services_Client_3 - WSClientPX stage

M Select Columns
Selected table:
[S0APbody [I[3 |
Available columns: Selected columns: Cancel Length [Scal
Name SOL Type Name SOL Type —I |
S0APbody LongVaiChar ( j S0APbody LongVarCharll Find...
Help
»] b |
=
ﬁ‘
»
< bd < > Load..
[+) ¥ Ensure all Char columns use Unicode
| _tee |
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On the Select Columns dialog, SOAPbody should appear in both panels. Press the Ok
button to add the column.
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Build job to parse Web Service response (9 of 17)

I8 web_Services_Client_3 - WSClientPX stage - [BX)

Stage Output |
Output name: Columns...

DSLink3 -

General | Input Arguments | Output Message | Output Heade; Columns | Adyanced |

Column name | Deiivation [ Key | SQLwpe | Estended | Length [Scall
——1—| b [SOAPbody | S0APbody. S0APbody |No  |LongVaiChat  |Unicode | 65535
4 | »
OK
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The columns grid should now be populated with a single column, SOAPBody. This column
will hold the entire XML contents of the SOAP Body response from the web service.
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Build job to parse Web Service response (10 of 17)

= Configure user-defined output message to output column

__ LosdMessage riomaton |

W UserDefined Message
Choose the Column Receiving the User Message [S0APbody -

0K I Cancel Hebp
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With the Output tab still selected at the top, select the Output Message tab. DO NOT load
the namespace information. Instead, click the box for User-Defined Message. In the drop
down menu, select the SOAPBody column you configured in the previous slide. Close the
Web Service Stage by pressing the OK button.
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Build job to parse Web Service response (11 of 17)

= Configure transformation settings for XML Input stage
— Repeating Elements Requires
— Include namespace declaration

lrw | Output|

Stage name:

IXML_Input_0

IV _Repetition element required
™ Format extracted XML fragments

Il'i Include namespace dedaml
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A Table Definitions
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™ Replace
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[l Getweathernformation_IN

ltem name:
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ltem type:

[Table Definition
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Next, open the XML Input stage. With the Stage tab selected at the top, select the
Transformation Settings tab. As displayed on this slide, check the boxes for Repetition
Element Required and Include Namespace declaration. Ensure the rest of the boxes are

unchecked.

Click the Load button to import the namespace information. Browse the repository tree
under Table definitions and then the WebServices folder. Expand Weather, and locate the

GetCityForecastByZIP_OUT definition. Double click to select it.
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= Configure XML Input stage source
— Select XML Source column — SOAPbody
— Select XML Document

ﬂ.\‘ML_Inpu\_O - XMLInputPX stage
Stage \ Qutput |
Input name:

DSLink3 A
Pam-or-gl Cokmns | Adyanced |

XML source column Column content:

e G

" URL/Fie path

Build job to parse Web Service response (12 of 17)
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Select the Input tab at the top, then select the XML Source tab. In the drop down menu for
XML Source column, select SOAPBody. For the Column content option, choose XML

document.
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= Configure output transformation settings
— Inherit stage properties

B XML _Input_0O - XMLInputPX stage

Stage | lrw

Output name:
DSLinkd4 -

General gdvamed| Columns | Advanced |
" ¥ linhen stage properies

- r

r r

- Py

Build job to parse Web Service response (13 of 17)

.

26

© 2011 I1BM Corporation

Select the Output tab at the top, then select the Transformation Settings tab. Check the
box to Inherit stage properties. The remaining options should now appear disabled as

displayed in the screen capture on this slide.
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Build job to parse Web Service response (14 of 17)

= Load output columns

5 XML_Input_0 - XMLInputPX stage
Stage | Input
Output name: Columps..
DSLink4 v —]
General | Transformation Settings | MAﬂxamedl

4 Table Definitions

= ) Weather -
f GetCityForecastByZIP_IN
[ GetCityForecastByZIP_MSGIN

eaneByZIF_IN
T GetCityWeatherByZIP_MSGIN
[ GetCtyweatherByZIP_MSGOUT
T GetCtyweather8y2IP_OP
T GetCiyWeatherByZIP_OUT

[ GetweatherInformation_IN

v
Save... Load..

[Gaun;:mmmP_OUY C::d

hem ype et | coa | u |

[Table Definition Help
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With the Output tab selected at the top, select the Columns tab. Press the Load button to
import columns. Browsing the repository, expand the Table definitions and WebServices
folders, then the Weather folder. Double-click the GetCityForecastByZIP_OUT definition to

import it.
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Build job to parse Web Service response (15 of 17)

= | oad output columns

5 XML_Input_0 - XMLInputPX stage

Selected table:

[GetCyForecastBy@P_OUT ‘ >
Avaiable columng: Selected columns: w
| Name suuﬁ Name SOL Type —j

Success VarCharUnico Find.

ResponseTest  VarChai [+) j ResporseTed  VaCharfUnico —‘

State VarCha [+) State VaCharUrico Heb

City VarCha [+] ﬂ City VarChar(Unico|

WeatherStationC... VarChas [+) WeatherStationC... VarCharUrico)

Date Tinestamp Date Timestamp

WeathedD Numeric WeatherD Numeric

Desciption VarCha [+) Desciption VaChar{Urnico|

MormingLow VarChat [+) MormingLow VaChar(Unico »
DaytimeHigh VarChar (+) DaytimeHigh VarCharUnico

Nighttime VarCha [+) ;J Nighitime VaChar{Unico| Load )]
Daytime VarChar [+] Daytime VaiCharUnico)

&l | b |
'
< > < >
[#) ¥ Ensue all Char cohamns use Unicode
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In the Select Columns dialog all of the columns are listed on both the left and right side.
Click the OK button to load all of the columns.
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Build job to parse Web Service response (16 of 17)
= Configure “Date” as repeating element
—SetKey = “Yes”
& XML_Input_0 - XMLInputPX stage - @@
Stage | l
Output name: Columps.
DSLink4 h
General | Transformation Settings | Advew@wmdl
Column name ] Derivation ‘ Keyl SQL type | Extended [ Length [Scdt
| |Success | GetCityForecastByZIP_OUT.Succe|Me—""|VarChar |Unicode | 255|
|__|ResponseText |GetCityForecastByZIP_OUT.Respc|No  [VarChar |Unicode 255/
| |State |GetCityForecastByZIP_OUT State [No  |VarChar |Unicode 255|
|Gy |GetCityForecastByZIP_OUT.City |No  VarChar {Unicode 255
herStatinol” Gty By21P_OUIT Weath No__[VarChar |Unicode 255
[ [[oate [GetCiyForecastBy2IP_OUT Date [Yes |fimestamp 20|
| W& | oiecas! A EATNG | Numerc | 10
| __|Desciption |GetCityForecastByZIP_OUT Descy No _ |VarChar |Unicode 255,
| |MomingLow |GetCityForecastByZIP_OUT Mornit No  |VarChar |Unicode 255/
| |DaytimeHigh | GetCityForecastByZIP_OUT.Daytin No  |VarChar |Unicode 255/
| |Nigh |GetCityForecastByZIP_OUT Nightt No  |VarChar |Unicode 255/
|___|Daytime |GetCityForecastByZIP_OUT.Daytin No VarChar |Unicode 255/
.3 ] - !
< »
Save... Load...
0K | Concel | Hep |
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The grid should now be populated with all the columns from the previous step.

On slide 13, you identified a repeating element, “date”, which will always be present. You
determined this from examining the WSDL document. Locate the column named 'Date'
within the grid. For the Key property, choose 'Yes' from the drop down menu. This step

configures Date as the repeating element.
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Build job to parse Web Service response (17 of 17)

= Save, compile, and run job

| 1BMInfoSphere” DataStage® and QualityStage  Designe
oF Ele Edt View Repostory Disgram Import Export Iooks Window Help

P HEEEIE AR 29O BFWIRETSRO00 29O

= g attus
# (2 Data Elements
# ) IMS Databases (DBD)

Succes ResponseText State City WeathersSt: Date WeatherID Descipt i Nighttim Daytime
P true City Found MA Littletc Groton 2011-09-14 00:00:00 000000000 Partly Cloudy 64 77 10 20
true City Found MA  Littletc Groton 2011-09-15 00:00:00 000000000 Showers 6z 70 10 60
true City Found MA  Littletc Grotom 2011-09-16 00:00:00 000000000 Sunny so £ 40 oo
true City Found MA  Littletc Groton 2011-09-17 00:00:00 000000000 Sunny 47 &7 00 oo
true City Found MA Lictletc Groton 2011-09-18 00:00:00 000000000 Sunny 5o &9 10 10
true City Found HMA Littletc Groton 2011-09-19 00:00:00 000000000 Partly Cloudy §3 €9 10 10
true City Found MA  Littletc Grotom 2011-09-20 00:00:00 000000000 Partly Cloudy §7 £9 10 10
< >
Doe |  End. | Dy | Heo |
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Save and compile the job. To enable performance statistics, right click anywhere on the
blank area of the job canvas and select Show Performance Statistics. Run the job from
Designer. The link should turn green and report one row processed as input to the XML
stage and multiple rows written to the sequential file stage. Right click the Sequential file

stage and view data to see the individual column values returned.

Note: You may find that the view data browser displays only one column of data at a time.
This is because the maximum lengths for the fields are set to 255. To see more than one
column at a time, use the mouse to resize the column widths in the view data browser.
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