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1 Scenario

You want to show SAP Business Workflow and other generic object service notifications in the SAP
NetWeaver Portal Universal Worklist.

If you experience any problems with this How-To paper, please address your questions to
the Business Process Management (BPM) forum on the SAP Developer Network website.
You can go directly to the forum via the following link:

https://www.sdn.sap.com/irj/sdn/forum?forumID=146

If you are not yet registered with the SAP Developer Network you can register here:
. http://www.sdn.sap.com.

2 Introduction

The Universal Worklist (UWL) enables SAP NetWeaver Portal users to manage their work by bringing
together naotification items from different systems. The UWL delegates the task of connecting to a
backend system and retrieving items to a so called UWL Connector. The following UWL Connectors
are delivered together with the SAP NetWeaver Portal:

e WebFlow Connector — fetches work items from SAP Business Workflow.
e AdHocWorkflow Connector — fetches collaboration tasks from SAP AdHoc Workflow.
e Alert Connector- fetches Alerts and follow-up activities from SAP Alert Management System.

e Actionlnbox Connector- fetches document related notifications from SAP Knowledge
Management.

e Generic ABAP Connector — For ABAP based providers, UWL simplifies the connector API by
doing much of the plumbing work in this Generic ABAP connector. The ABAP based provider
needs to implement the interface IF_UWL_ITEM_PROVIDER to supply items to UWL.

Notification items from other systems can displayed in the UWL as well, provided you have an
appropriate connector that knows how to retrieve these items from the respective system. The UWL
provides a Java API for the development of such a connector.

This document provides you with a step-by step guide on how to develop an UWL Connector for SAP
Office Mail. The connector supports the following features.

Features:
e Display of SAP Office Mail inbox items in the UWL
e Forwarding of SAP Office Mail items
¢ Retrieval of Attachments
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Due to the fact that the connector was developed mainly for training purposes the implementation is
not complete and provides room for improvements. The main restrictions of the implementation
detailed in this How-To paper are listed below.

Restrictions:
e A mail can only be forwarded once
Only one attachment item is displayed
In the item body only RAW & TXT can be displayed
Only basis system > 4.7 supported due to the use of Web Services

The screenshot below shows the SAP Business Workplace with the SAP Office Mail inbox. Using the
connector form this guide you can display the same inbox items in the UWL.
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Figure 1: SAP Office Mail

When displaying SAP Office Mail items in the UWL you can also conveniently display and download
attachments, forward and delete inbox items.
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Figure 2: SAP Office Mails displayed in the UWL

The main tasks of a UWL connector are to pull items form a backend system, map these items to the

internal format of an UWL item and return the items to the Universal Worklist service. The SAP Office
Mail connector also demonstrates how to implement action handlers and an attachment provider. The
sequence diagram below shows how the SAP Office Connector calls SAP Office Mail API's to retrieve
the inbox for a particular user.

Universal Worklist SAP Office Mail Connector SAP Office Mail

1. gettems)

.._:_ 1.1 aetSOMtems)

oo return S0M fem

1.2 mapitemz()

o return LWL tems

RO,

Figure 3: Retrieving SAP Office Mail inbox

© 2006 SAP AG 5



UWL - Connector API 0.9

The important classes for the implementation of the SAP Office Connector are shown in the class
diagram below.

=zinterfaces== ==interfaces==
IProviderConnector IAttachmentConnector
| | SominboxProvider
SomProviderConnector i onnector dororvider & deletetem()
P o O forweardiem()
@] provider: SominboxProvider[1] ’ ’ O getaltemsr)
% ogetitemi)
1 }caneﬁur % zethtemtzRead()
1 #portal zervice
SomPBegistrationService
@'1 conector: SomProvider Connectar[1] Portal Service
registers the
ProviderConnector
with the Ll
TRFVICE.

Figure 4: Class Diagram for UWL Connector

e SomProviderConnector — Implants the UWL Connector API interfaces IProviderConnector and
IAttchmentConnector and dispatches the actual backend communication to the
SomlinboxProvider

e SomlinboxProvider — This class (Java Bean) does the main work and communicates with Web
Services for getting items from the backend and returning them to the connector. It also takes
care of the necessary value conversions.

e SomRegistrationService — Registers the SomInboxProvider with the UWL service.

3 Disclaimer

The primary objective of this How-To paper is to demonstrate the capabilities and the handling of the
UWL Connector API. The source code for the SAP Office Connector should be treated as an example
only. In particular it was not designed to be used in production and SAP does not provide any support
for it.

4 Prerequisites

e SAP NetWeaver 2004 SPS14 or higher
e SAP NetWeaver Developer Studio 2.0.14 or higher
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e Only basis system > 4.7 supported due to the use of Web Services

5 Coding in details

The solution is based on the latest SAP development concepts using Development Components (DC).
For simplicity reasons local DCs were chosen.

The project itself is structured in multiple DCs to separate the backend access from the connector
implementation. This implementation fro calling the SAP backend is based on Web Services and is not
meant to be the most performant solution. There might be better result for calling the SAP Office Mail
RFCs on performance issues using JCo or JCA.

5.1 External libraries

All libraries required in this connector implementation which are not referenced by a standard SAP DC
are put into an external library DC project. The External Library DC will contain all Java libraries which
are not yet defined in SAPs standard DC delivery. This mainly contains the UWL and portal libraries,
but also any 3" party library which should be used within the connector implementation.

5.2 Provider Connector and Attachment Connector for UWL

For providing item population and attachment support at least two interfaces have to be implemented.
The IProviderConnector takes care about single and multiple items retrieving from the provider (Java
Bean). The IAttachmentConnector offers methods for attachment support. Both interfaces are
implemented in the same class for this SAP Office Mail connector.

The following sequence diagram shows the call stack of the implemented IProviderConnector
(SomProviderConnector) while fetching all items of a user’'s SAP Office Mail inbox:
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UWLService

c:SomProviderConnector 5

E 1: gethtemnsl) l
. >l 1.4: cresate
1.2 getalltems)
return S0M tems
1.3 mapSomTolwitems()
return LWL itens

0.9

d:SominboxProvider 5

Figure 5: Call stack for retrieving all items

The following sequence diagram shows the call stack of the implemented IAttachmentConnector
(SomProviderConnector) while fetching an attachment from a SAP Office Mail:

return content

WL Service h:SomProviderConnector 5
seq ): :
1 getattachmentHeaders() 5 creste a:SominboxProvider 5
L ey
ethtem
a > creste . Sominboxitem
crests | SominboxAttachment
getAttachments()
>
seq populate Attachment=() > getContent() .
H Ll
getAtthchmentContent)
returh contert
Ll
T return contert :

Figure 6: Call stack for fetching an attachment

5.2.1 Setup the IDE
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The Provider Connector and Attachment Connector implementations are deployed in a Portal
Application Module DC. This Portal Application Module DC will contain the UWL connector
implementation classes and the XML configuration file for the UWL.

}ENEW Development Component projeck

Development Component

A The seqment 'uwl, som, conneckor’ aof DC Mame is boo long, The length over 8 signs is

nok recommended

Yendor: I SaPLCOMm

Mame:! I > I I uwil, som, conneckor

Caption: I SAP Office Mail UWWL Connector

=

Languange: I.ﬁ.merican Enalish

Damain: IEnterprise Paortals j
¥ Local Developmient Compoment
T Sync Used drchives
Type: =B sap.com -

*:':2 Composite Application Services
#-IE& Content

----- [ Dictionary

[—]J‘ap Enterprise Portal

e g Fortal Application Madule

& External Library
- JZEE
EEI--@ JZEE Server Zomponent

----- & Java
----- i Web Dvnoro

----- Paortal Application Standalone (Packed in SDA)

= Back I Mexk = I

Fimish Cancel

Figure 7: Create a Portal Application Module DC

A portal service implementation is used as registration service to register all UWL components at the
UWL service. Make sure that all deployment descriptor references are maintained in the portalapp.xml
file. At least a reference to SAPJ2EE::sap.com/uwl.som.provider.application, usermanagement and
com.sap.netweaver.bc.uwl must be set. SAPJ2EE::sap.com/uwl.som.provider.application is the

reference to the Java Bean implementation.

§<application—config>

<property name="'SharingReference"

évalue:"SAPJZEE::sap.com/uwl.som.provider.application"/>

<property name="'ServicesReference"

. value=""usermanagement,com.sap.netweaver.bc.uwl" />
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; <property name="releasable" value="true"/>
§</application—config>

During design time and runtime depend DCs must be referenced in the Portal Application Module DC.

}gEnterprise Portal - SomRegistrationService.java - SAP Net

File Edit Source Refactor Mawvigate Search Project  Rum W
BF-EEE|dohmEmE| sl

(3" Portal DC Expls 69w x
(-l Folders -
-{@] Package Names

= @)
com, sappartals, bkmlb (default)

epbc.priapi._api (defaulk)
epbc.priapi,_kest (defaul)
epbc.pripars, _hkmlb {default)
epbc.pripars, _soap (default)
jawm (defaulk)
sapxmltoolkit (default)
setvlet [default)
il som, extlib (exklib)
il som., provider (war)

Eé webservices_lib {default)
-[#] Public Parts
[+ {= dist
=2 src.api
=-E8 com

= i sap .
(e PR = PPN |
« I ;I_I

Package Explarer IF‘DrtaI DC Explarer
Figure 8: Required DCs for Provider Connector and AttachmentConnector

@ & P B

SCCER T

5.2.2 Implementation

The main method of the implementation is to retrieve all items from the provider. Therefore the
getlitems() method of the IProviderConnector interface has to be implemented.

public ConnectorResult getltems(UWLContext context,

String itemType, ConnectorFilter connectorFilter,
String system)

throws ConnectorException {

This method must return a valid list of items from the provider implementation. The data must be
mapped from the provider’s internal item representation into the UWL item representation.

ConnectorResult result = null;

List items = null;
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try {
SomlnboxProvider somProvider =

new SomlInboxProvider();
List somltems = somProvider.getAllltems(
context.getUser(), system);

items = mapSomToUwl ltems(
context, itemType,
connectorFilter, system, somltems);
} catch (SomlnboxProviderException e) {

throw new ConnectorException(e);

A valid UWL IltemCollection is created which is returned as a snapshot result by the methods.

ProviderStatus status = new ProviderStatus(true, system,
SomProviderConnector.SOM_CONNECTOR_ID);

return ConnectorResult.createSnapshotResult(new
ItemCollection(items), status);

It is also possible to return delta results, which then only should contain modified items from the
backend.

To avoid to much backend calls at the same time, the content of a single item is not meant to be pre-
fetched by the getltems() method call. Therefore the getDescription() method for a single item is
called.

~public String getDescription(ltem item, UWLContext ctx)
; throws ConnectorException {

The content always has to be provided as a String representation to the UWL. Other formats have to
be converted.

SomlnboxProvider somProvider = new SomlnboxProvider();
try {
Sominboxltem entry =

somProvider.getltem(ctx.getUser(),
item.getSystemld(), item.getExternalld());

return new String(entry.getContent());

© 2006 SAP AG 11
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} catch (SomlnboxProviderException e) {
} catch (UWLException e) {

}

return

Attachments are retrieved in 2 steps. In the first step only the attachment header information is fetched
from the provider.

é public Attachment[] getAttachmentHeaders(UWLContext ctx, Iltem item) §

throws ConnectorException {

The header information should be filled with the required meta information.

Attachment(java.lang.String attachmentConnectorliD,
int type,
jJava.lang.String title,
jJava.lang.String description,
jJava.lang.String internallD,

jJava.lang.String author,
jJava.util._Date timeCreated,
PriorityEnum priority,

jJava.lang.String fileName,
jJava.lang.String extension,
jJava.lang.String mimeType,
int fileSize) ;

Keep in mind to call the Attachment objects constructor which fits best the header data mapping of the
provider’s data type.

In the second step the content of the Attachment is retrieved through the IAttachmentConnector’'s
method populateAttachments().

“public void populateAttachments(UWLContext ctx, ltem item,
- Attachment[] attachments) throws ConnectorException {

To make the UWL service call the 1AttachmentConnector’'s method, the items should be marked as
hollow items. This could be done in the getitems() call of the IProviderConnector.

éuwlltem.setHoIIow(true);

© 2006 SAP AG 12
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The UWL service is later on triggered to call the populateHollowltem() method of the
IProviderConnector interface.

Optionally the items currently populated can be pushed in to the UWL'’s pushback channel.

éuwIService-getPushChanneI()-updateltem(this, ctx, item);

In this connector both interfaces IProviderConnector and IAttachmentConnector are implemented in
the same class.

To handle UWL actions it is required to implement also an action handler class, which takes care
about the action notifications.

The performAction() method is called by the UWL service if certain actions are fired. To react on these
action events an IActionHandler implementation has to be provided.

public ProviderStatus performAction(UWLContext context, Item item,
E Action action, java.util_Map properties)

throws ConnectorException {

String actionName = action.getName();

iT(Action.DELETE.equals(actionName)) {

}

else if(Action.MARK AS READ.equals(actionName)) {

}

else iTf(Action.ACTION_FORWARD.equals(actionName)) {
}

If a certain action event was detected the corresponding action in the provider could be triggered.

5.2.2.1 Implementing a registration service (Portal Serivce)

To register the IProviderConnector and IAttachmentConnector implementation at the UWL service a
portal service, called registration service, is implemented which calls the UWL service register
methods during the Portal Runtime starts up.

The registration service is based on the IService interface of the portal runtime. Its task is to register
the IProviderConnector and IAttachmentConnector implementation at the UWL service in its afterlnit()
method. Keep in mind that the portal service key is unique.

public void afterlnit()
{

© 2006 SAP AG 13
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IUWLService uwlService =
(1UWLService)PortalRuntime.getRuntimeResources() .

getService(IUWLService.ALIAS KEY);

In this connectors case only one instance has to be created, since this class implements the
IProviderConnector and IAttachmentConnector interface.

connector = new SomProviderConnector(uwlService);

//register with UWNL service
uwlService.registerProviderConnector(connector);

uwlService.registerAttachmentConnector(connector.getld(),
connector);

The service must implement the afterinit() method, which is called by the portal runtime after the portal
application is started.

5.2.3 Configuration

To create a new instance of a connector, the connector has to be configured in the UWL configuration.
A new system entry has to be defined under Universal Worklist Systems. The system alias defined in
this configuration is taken for identifying the System Landscape system.

5.2.3.1 Modifying the standard UWL configArchive (only SAP NetWeaver 2004)

In NWO04 it is necessary to modify the standard UWL configArchive and redeploy it with your DC
deployment. This modification takes care about the registration of the configuration files for the
connector. In SAP NetWeaver 2004s and later releases this can be done by the standard UWL
configuration Ul.

The connector name will not show up in the drop down box in the UWL Systems Configuration Ul until
the following steps are done:

1. Locate the following file under your portal installation directory:
com.sap.netweaver.bc.uwl.configarchive (it is a zip file). It is located at <WAS Install
directory>\<SID>\JC<InstanceNumber>\j2ee\cluster\serverO\apps\sap.comiirj\servlet_jsp\irj\ro
ot\WEB-INF\portal\portalapps\com.sap.netweaver.bc.uwl\config.

Copy this config archive to a temp directory.

Extract the install\meta\lib\com.sap.netweaver.bc.uwl.configmeta file (it is a zip file) from the
configarchive file, and then extract the
com.sap.netweaver.bc.uwl\systems\UWLSystems.cc.xml from the configmeta file.

4. Edit the UWLSystems.cc.xml file and add your connector name in the list of connectors.
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5. Now update the configmeta file with the modified UWLSystems.cc.xml file and then update the

configarchive file with this modified configmeta file. Make sure to maintain the relative paths of
the files in the zip archives.

Copy this modified configarchive to your portal project location under the PORTAL-INF\config
directory. This ensures that when you build your portal project, the resulting par file contains
the configarchive. (When you create a portal project in the Netweaver Developer Studio, the
PORTAL-INF directory is created under the “dist” directory.

Keep in mind to zip and extract the data with a JAR compliant zip tool.

5.2.3.2 Defining item types, views and actions

To show the required information in the UWL you can provide an XML based descriptor which
influences the view of the UWL iView. In this connector implementation the SAP Office Mail items
should occur as Notifications with an individual sub view.

The XML file must be located in the Connectors DC under the path ./dist/PORTAL_INF/classes and
must be deployed with the DC.

Motifications (18 Unread § 273 Tracking
Showe |SAP Office Mals (18 Unread / 27) = | [ Fiter |
&
Status = Subject = Priority =  From = Sert &
[ | read Google zeigt Bilder vom Mars Mormal Thilo Brancdt har 14, 2006 3:42 A é’pﬂ Gy
[ | read l Goldman Sachs bewertet T-Investitionshereitschatt l Mormal Thilo Branct l ar 14, 2006 3:39 AM ﬁcl . Gy
O . Read l US-Spammer zahtt 1.1 Milionen US-Dollar Strafe l Mormal . Thilo Brancdt l ar 14, 2006 3:35 AM (;?1 . Gy
[ Hew Podiumsdiskussion: Open Source im Unternehmen Hormal Thilo Brandt Mar 14, 2006 3:36 AM ﬁz Gy
[ | read l Another one bites the dust .. l “Yery High | Thilo Brandt l har 11, 2006 2:33 AM l &?1 . G2
[ | read ' test | Normal RUETER | 11 | 2006 1:32 A ' | e
[ | read hi thilo Mormal RUETER Mar 11, 2006 12257 &bt Gy
O . Read l Eine hail mit Attachement l Mormal . Thilo Branct l har 10, 2006 9:21 P ﬁfi . Gy
[ | read l Test Dokument an Lars und mich l Mormal Thilo Brancit l har 5, 2006 3:55 &AM . Gy
[ | read l Re:Test an Lars l Mormal Thilo Branct l Iar 5, 2006 3:45 &AM . Gy

140 11-20 21-27 === [ 27

Figure 9: SAP Office Mail sub view

To define a sub view for SAP Office Mails the uwl_<connector>config.xml file has to be modified.
Define the item types provides by the connector. This connector’s item type is uwl.notification.som

<ltemTypes>

<ltemType name="uwl.notification.som"
connector="SomProviderConnector"
defaultView="SomView"
defaul tAction=""showDetails">

<Actions>
<Action reference="delete" />
<Action reference="forward"/>
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</Actions>
; </ltemType>
§</ItemTypes>

Define the sub view and assigned actions of the SAP Office Mails. Refer to the online help to get
information which fields are supported.

<Views>

§<View name=""SomView" width="98%"

E supportedltemTypes=""uwl .notification.som" columnOrder="status,
subject, priority, creatorld, createdDate, attachmentCount,
detaillcon™ sortby="createdDate:descend, priority:descend"

~emphasizedltems="unread"” selectionMode=""MULTISELECT"

@tableDesign:"STANDARD" visibleRowCount="10" headerVisible="yes"

tableNavigationFooterVisible="yes" tableNavigationType="CUSTOMNAV"

actionRef=""">

<Descriptions default="SAP Office Mails"/>
<Actions>

<Action reference="delete"/>
- <Action reference="forward"/>
§</Actions>

§</View>

§</Views>

5.2.3.3 Creating a new instance of the connector

The connector has to be registered in the UWL system configuration. A new UWL system for the
connector has to be created (System Administration -> System Configuration -> Universal Work ->
Universal Work System)
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Figure 10: Create a new UWL system for the Connector implementation

Select the Connector for SAP Office Mail and specify a System Alias which is used for mapping the
Portal System landscape information and the user mapping data. Keep in mind that this alias is later
used for the user mapping determination. It must match in letter case-sensitive to the System
landscape alias.

5.3 Provider Bean Implementation

e The Web Services are wrapping the required SAP Office Mail RFC calls to the SAP system.
The Java Bean SominboxProvider offers convenient access to the Web Service layer for the
connector.

5.3.1 Setup the IDE

The Java Bean classes have to be build and deployed within in an Enterprise Application DC. The
Enterprise Application DC is the deployment unit for the Web Module DC. It simply will contain the
generated classes of the Web Module.

The Web Module DC contains the Java class of the Bean (SominboxProvider). All Web Service
exposed Public Parts have to be added as Used DC in the Web Module DC.
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Figure 11: Add Web Services Public Part to Used DCs

Add all required DCs to the Used DC part of the Web Module DC. Keep in mind also to add the
standard DCs jaxrpc, servlet and webservices_lib.

The Enterprise Application DC is the deployment unit for the Web Module DC. It simply will contain the
generated classes of the Web Module. Add the already existent Web Module DC to the Enterprise
Application DC.
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:,"_" JZEE Development - SomInboxProvider.java - SAP Het'ilfqawer [Jggdnpgrm
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Additional web descriptor attributes can be set optionally after the Web Module DC assignment.

5.3.2 Implementation

The Java Bean (Provider Bean) is offering access to convenient methods which wraps the Web
Service call. The methods are chosen in order to be equivalent with IProviderConnector and
IAttachmentConnector interfaces.

The following methods are introduced:

getAllltems(): Calls all items of the SAP Office Mail inbox for a specific user
getltem(): Calls a single item

deleteltem(): Deletes a single item in SAP Office Mail

forwardltem(): Forwards a single item to a set of receivers
setltemAsRead(): Sets the READ flag of an item in SAP Office Malil
getAttachmentContent(): Gets the content of a single attachment

Some of these method call may result in multiple Web Service calls.

5.3.2.1 General issues for Web Service calls

There are some general issues you have to keep in mind when calling a certain Web Service from
within the Java Bean:
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0.9

Looking up the required Web Service in the Name Service (JNDI lookup) . The lookup string is build in

general

wsclients/proxies/sap.com/<WebServiceDC>/<completePathToWebservice>

Determine the user mapping data to call the backend with the correct backend credentials.

 IUserMappingData umd = this.getMapping(user, system);

port._setProperty(

SO_OLD_DOCUMENT_SEND_API11PortType.USERNAME_PROPERTY,
this.getMappedUser(umd)) ;

~port._setProperty(

SO_OLD_DOCUMENT_SEND_API11PortType.PASSWORD_PROPERTY,
this.getMappedPassword(umd));

Create a new requesting object e.g. a document and set all required parameters. All structures/tables

have to be at least initialized with values not equal null.

- SO_DOCUMENT_READ_API1 document =
% new SO_DOCUMENT_READ_API1();
document.setDOCUMENT _ID(itemld);

SOATTLSTI1[] attachments = new SOATTLSTI1[O];
document.setATTACHMENT _LIST(attachments);

SOLIX[] contents = new SOLIX[O];
document.setCONTENTS HEX(contents);

Date conversion is required for all SAP dates provided as String objects.

!Date sendDate
éDateFormat df

new Date(System.currentTimeMillis(Q));

: new SimpleDateFormat('yyyy-MM-dd hh:mm:ss™);
sendDate = df.parse(dt);

5.3.2.2 Mapping metadata (item attributes)
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The SominboxItem keeps track of the mapping from SAP Office Mail attributes to UWL item attributes.
Several information units are mapped. Some of the SAP Office Mail attributes could not be mapped.
They will not be available through the UWL access.

The provider is mapping the backend data to a proxy object (SomInboxItem). The SomInboxItem class
keeps track of all UWL related information which can be mapped as attributes.

~private void fillMetadata(SomInboxltem item, Object somltem) {
E item.setDOCID(((com.sap.uwl.som.folder.types.SOFOLENTI1)
somltem).getDOC_IDQ));
item.setDocSize(((com.sap.uwl.som.folder.types.SOFOLENTI1)
somltem) .getDOC_SIZEQ));

5.3.2.3 Fetching content (item data)

The item’s data (SomInboxItem) is stored in a structure parameter called SOLISTI1, which can be
retrieved by calling the getContent () method from the SominboxItem. The data has to be transformed
into a Java byte array (byte[]) to be convenient with the UWL API. Due to the fact that there are binary
types of SAP Office Mails, these types are ignored currently. This implementation only takes care on
SAP Office Mails of type RAW and TXT.

~// this is just a work-a-round for ASCI1 content
éboolean isLinebreak = item.getObjType() -equalslignoreCase("'TXT");
éStringBuffer b = new StringBuffer((int)item.getDocSize());
for (int i=0;i<contents.length;i++) {
b.append(contents[i]-getLINEQ));

it (isLinebreak) b .append(
System.getProperty("'line.separator™));
3
i

tem.setContent(b.toString() -getBytes());

The provider is transforming the SAP SOLISTI1 structure into a byte[] object.

5.3.2.4 Fetching attachment data

The attachment (SomInboxAttachment) information is gathered in 2 steps. The first step only collects
the attachment metadata from the SO_DOCUMENT_READ_API1 Web Service. In the second step
SO_ATTACHMENT _READ_API1 is called in a separate method call. This way was chosen to avoid
too many calls to the backend and to be convenient with the UWL API. The content of the attachment
is called via a Callback mechanism in the getAttachementContent() method implementation. The
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content of an attachment is currently always called from the backend system

used so far.

. There is no caching

=SomlnboxAttachment[] somAttachments = new
§SomlnboxAttachment[attachments.Iength];

for (int i=0;i<attachments.length;i++) {
somAttachments[i] = new SomlnboxAttachment();
somAttachments[i] -setUser(
currentltem.getUser());
somAttachments[i] -setSystem(
currentltem.getSystem());
somAttachments[i]-setAttachmentld(
attachments[i].getATTACH_IDQ));
somAttachments[i] -setAttachmentTitle(
attachments[i]-getATT _DESCRQ));
somAttachments[i] -setAttachmentType(
attachments[i].getATTACH_TYP());
somAttachments[i].-setAttachementSize(

Integer.parselnt(
attachments[i]-getATT _SIZEQ -trim(Q)));

}

currentltem.setAttachments(somAttachments);

The provider is storing the backends attachment data in the proxy object of the Java bean.

5.4 AttachmentProviderService

This section describes how to implement a Portal Service to retrieve SAP Office Mail attachments.
The service connects to the backend using the J2EE Java Resource Adapter. It will also be exposed

as a portal Web Service to be called by the provider.

0.9

First you need to create a new DC and add the required library references. In the next step you create

the Portal Service and finally expose it as a web service.

5.4.1 Setup the IDE

In the NWDS create a new DC of the type Portal Application Standalone (Packed in SDA) with the

name uwl.som.provider.attachments. In this DC you can now create a Portal Service as shown in the

figure below.
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Select

Create a new Portal Application Object

i Patherns
- DK, Developrment Tools
- Other
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- Plug-in Development
- Portal Application
- Repository Framework 7.1.5
- 5AP Connectivity
- Simple
- SOUrCE versions
- Templates
[+]- Together
- Woice
- Wyeh Dvnpro
- Web Services
[+ Examples f—

It ;I I‘E} Create a Portal Application Project
o Jer 3 Create & new Portal Aipplication Object
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Figure 13: Creating a Portal Service

In addition to the portal service also create a Java Class call

ed SimpleTransaction in the same

package. Your package should look similar to the figure below.

B2 Enterprise Portal - SAP NetWeaver Developer Studio

File Edit Nwlgabe Search Project Run Classf]ar Locator ‘Window |

18|00 hEE@P|[RE

|

(3" Portal DC Explore & v

X

J
=
EED ® LocalDevelopment~uwl.som.connector~sap.com
= Eﬁ' LocalDevelopment~uwl.som.provider, attachments~sap.com
@ #-5» DCMetaData
I@ +-{= dist
# - src.api
B4 src.core
W S 8 com
< =48 sap
— = uwl
=4 som
= provider
=i attachments

,‘1] SimpleTransaction. java

Figure 14: Package contents of the attachment portal service
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To use the J2EE Java Resource Adapter from your portal service you have to reference a number of
libraries. Locate the following libraries by doing a search under \usr\sap\<SID>\<INSTANCE ID>\j2ee

e com.sap.portal.ivs.connectorservice_api.jar
e connector.jar

e exception.jar

e portal_services_api_lib.jar

These libraries need to be copied to the libraries directory in your external library DC. The figure below
shows how to add the libraries to the public part of the library DC. This needs to be done for each
library that you have added.

}: Resource - SAP NetWeaver Developer Studio

File Edit Mavigate Search Project Classflar Locator Run window Help
|IH-Has|hdm|x|%-]|<8]we--

- | E Sy =

ﬁ" +- = def
-z gen
E!B libraries
be.uwl . service, api_api. jar

cam.sap. portal ivs.connectorservice_api.jar
connectar, jar

excepkion, jar

Open
Open With 3

g e
-1 LocalDevelopment-uwl.som.prov E Soete
EJ'-‘E‘J LacalDevelopmenteuwl, som.prov
2
B

]1"‘." LocalDevelopmenteuwl, som.prov # Delete

1757 LocalDevelopmentouwl somaws~ Move. .
Rename

£2g Import...
Eﬂ Repositary Managers Genetation

[ Service, Filter and Scheduler Task Generation

£ Export...
5= Cutline B yuick P Upload

An outling is nok available,

Add Bookmark., .

L§? Refresh

Zompare Meba Hata
Deploy

[BTR

Compare With
Replace Wwith

L4
3
i ks (8 items)
»

ety

Properties | The constructor Con

Figure 15: Add libraries to the DC public part

Development Component

Now that you have added the libraries to the public part of the library DC you can add a reference to
the library DC. You also have to add a reference to the SAP_JTECHS tc/conn/connectorframework.
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;'I'_-: Enterprise Portal - SomaAttachmentProviderService.java - 51
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Figure 16: Define used DCs for the attachment DC
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+1...[51-..[F1

Make sure that you add the following ServicesReferences to your portalapp.xml.

<application-config>
<property name="releasable" value="true'></property>

<property name="'ServicesReference"
value=""com.sap.portal .runtime.system. ingmy,

com.sap.portal . ivs.connectorservice,
com.sap.portal . ivs.systemlandscapeservice,
urlgenerator,
com.sap.portal .usermapping,
usermanagement,
com.sap.portal .runtime.application.rfcengine,
com.sap.portal .runtime.config">

. </property>
§</application—config>

Now you can start implementing the attachment service. Details of the implementation are discussed
in the next section. To make your service available as a web service only a few additional steps are
required in NWDS.
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You can create a web service form a portal service using a wizard in NWDS. Just go to New -> Portal
Application -> Create Portal Application Object on the next screen you select your attachment DC.
When you select next you should see the dialog box shown in the figure below.

BgNew X
Portal Application Object
Create a Portal Application Object

Flease select a template Description:

\'E\ RF Component Wizard 7.1.5 Portal Service to Portal Web Service,
F-@~ Portal Component
~@% Partal Service
Bl Portal Web Service
@ Portal Web Service from Paortal Service
@ Portal Service Fram \Wsdl file - Client side
DN Portal Service from Wsdl file - Server side

< Back. I Mext = I Firisky Cancel

Figure 17: Create a Web Service from a Portal Service

Select Portal Web Service form Portal Service and continue to select your interface method
getAttachemt and finish.

To test your Web Service you can use the Portal Web Services Checker that is part of the NWDS.

w Enterprise Portal Web Services Checker ﬁ »n | WU | | {? géy | ﬁ * X
1-Mowsd X ]
WSDL LRL: I Enter anurl... j
—WSDL Descriptor ————— S0AP Request SOAP Response
----- na WDL Request |><ML | HTTP Headers Response |><ML | HTTP Headers |
----- no Message --no Message
change

Enterprise Portal Web Services Checker |DTR Console | General User Gutput | Tasks |Deploy Qukput Yiew

Figure 18: Portal Web Services Checker
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5.4.2 Implementation

The implementation has three parts. First you define the interface of your Portal Service. You will need
a getAttachment method as shown in the code below.

public interface ISomAttachmentProviderService extends IService

{
public static final String KEY = "attachment_provider';
public byte[] getAttachment( String user,
String system,
String attachmentld );
}

In the Portal Service itself you can leave the generated code untouched and just implement the
getAttachement method. In five steps you can get the attachment content from the backend. To do
this there is a helper class called SimpleTransaction that handles the details of the connection.

public byte[] getAttachment(String usr, String system,
String attachmentld) {

L---1

IUser user = UMFactory.getUserFactory() .getUser(usr);

SimpleTransaction t = new SimpleTransaction(system,
new ConnectionProperties(Locale.getDefault(), user));

MappedRecord ipList = t.createlnput();
ipList_put(INPUT_ATTACHMENT ID, attachmentld);

MappedRecord opList =
t.executeFunction(FM_SO_ATTACHMENT READ) ;

IRecord header = (IRecord) opList.get(OUT_ATTACHMENT_DATA);

int docSize =
Integer.parselnt(header.getString(OUT_ATT _SIZE).trimQ));

String docType = header.getString(OUT_ATTACH_TYP).trim();
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IRecordSet content = null;

if (docType.equals(ATTACH XML) ||
docType.equals(ATTACH_TXT)) {

content = (IRecordSet) opList.get(OUT_ATTACHMENT CONTENT);

} else {
content = (IRecordSet) opList.get(OUT_CONTENTS_HEX) ;

L---1

As you can see in the code above it is not sufficient to only get the content, but you also need to get
some information from the attachment header as well. From the document type you can usually tell in
which output field the content will be transmitted. For text documents the content is stored in the field
ATTACHMENT_CONTENT while for binary data it will be in CONTENTS_HEX.

To convert the attachment content into a byte array you can use the following source code that reads
the output record set, writes it to an output stream which is then converted into a byte array.

ByteArrayOutputStream contentByte =
new ByteArrayOutputStream(docSize);
content._beforeFirst();

while (content_.next()) {
contentByte . .write(content.getBytes(OUT_LINE));

3
contentByte.flush();

byte[] result = contentByte.toByteArray();

contentByte.close();

Below you find six basic steps to connect to the backend taken from the SimpleTransaction class. The
class contains additional code that deals with error handling and is slightly more complex then the
code below.

IConnectorGatewayService cgService =(l1ConnectorGatewayService)
PortalRuntime.getRuntimeResources() -

getService(lConnectorService.KEY);

IConnection connection =
cgService.getConnection(system, connectionProperties);
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Ilnteraction ix = connection.createlnteractionEx();
IlInteractionSpec ixspec = ix.getlnteractionSpec();

RecordFactory rf = ix.getRecordFactory();

MappedRecord input = rf.createMappedRecord(*"input'™);

ixspec.setPropertyValue(**"Name', "SO ATTACHMENT READ API1™);
MappedRecord output = (MappedRecord) ix.execute(ixspec, input);

ix.close();
connection.close();

In step 2 above the system and connectionProperties are passed as parameters. The
connectionProperties contain the IUser object for the user that is logged in to the portal and wants to
retrieve his SAP Office inbox. The IUser and the system are required to get the user mapping
information for the backend system.

Once you have implemented the attachment service is might be helpful to test it by calling it from a
PortalComponent. The portal component below calls the service directly, but does not return the
attachment. It could be used for debugging the service. Alternatively you may wish to use the NWDS
Portal Web Service tester to call the service.

public void doContent(lPortalComponentRequest request,
IPortalComponentResponse response)

String system = request.getParameter(*'SYS"™);
String attachmentld = request.getParameter("'AID™);

ISomAttachmentProviderService myService =
(1SomAttachmentProviderService) PortalRuntime.
getRuntimeResources() -getService(service_name);

StringBuffer s = new StringBuffer();
s.append(*'<html><body>"");

s.append(*'Getting attachment ..."");

IUser user = (lUser)request.getUser();

ConnectionProperties cp =
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new ConnectionProperties(request.getlLocale(),user);

myService.getAttachment(user.getUniquelD(),
system, attachmentlid);

s.append(. .. successful.');
s.append(*'</body></html>");
response.write(s.toString());

}
}

5.4.3 Configuration

You need to create a SAP system in the portal landscape and provide a user mapping to run this
service. Both of these tasks are a prerequisite to run the SAP Office Connector and are described in
this How-to guide in section 5.6.2.

5.5 Web Services for SAP Office Mail RFCs

The Web Services are encapsulating the SAP Office Mail RFCs from the SAP system. They are
offering all functions which are used in this connector implementation. All Web Services will be
bundled in a Web Services DC project. This Web Service DC will contain the generated Java Web
Services stubs of the used SAP Office Mail RFC modules. The function group used in this example is
SOI1 containing the following RFCs:

SO_USER_READ_API1: Reading user’s inbox information
SO_FOLDER_READ_API1: Reading the user’s folder data (items)
SO_DOCUMENT_READ_API1: Reading an single item
SO_DOCUMENT_DELETE_API1: Deleting a single item

SO_OLD _DOCUMENT_SEND_API1: Forwarding an item
SO_ATTACHMENT_READ_API1: Reading an attachment of an item
SO_DOCUMENT_SET_STATUS_API1: Sets the documents status, e.g. to read

5.5.1 Setup the IDE

To make these Web Services available later in the connector implementation they have to be put into
a deployable proxy project.
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Figure 19: Create a deployable proxy project

Each SAP Office Mail RFC module has to be wrapped with a Web Service stub. To get the
corresponding WSDL description for each RFC, simply call the Web Services Browser in the SAP
System.

http://<hostname>:<port>/sap/bc/bsp/sap/WebServiceBrowser/search.ht
ml?sap-client=<relevant_client>

The WSDL files have to be imported by the Web Service Wizard for creating the proxy classes. A
bunch of classes get created for each RFC module. These classes should not be changed by the
developer.

After the Web Service stubs are generated in the Web Service DC, each Web Service has to be
published as Public Part of the DC.
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Figure 20: Add Web Service to Public Part of DC

Define a name for each Public Part. The Public Part name can later also be used for looking up the
Web Service in the Java Naming Service (JNDI).

5.6 Configurating the UWL and Systemlandscape

5.6.1 Adding a system definition to System Landscape service

A new system has to be created in the Portal System landscape service. The system is used to
resolve the user mapping for the Web Service calls in the Java Bean implementation. Create a new
SAP system in the system landscape of the portal and set Logon Method to UIDPW (or any other
method if supported by your backend system). A System alias for the SAP Office Mail has to be
defined which is used for the user mapping. This alias must match the System alias of the UWL
system.
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overisw TN
Save | Preview | [ Edit Mode | Display | System Aliazes ;!

Sy=tem aAlias Editor

Creste nesw aliases for this system or delete existing ones. A system alias can be any name you choose, The
default alias represents the system in other interfaces, such as User Mapping.

Aliaz | | add |
Defined Aliazes

Detault Aligs
5 [o | SAPOfficehsi

=)= | Page 1 11
| Set |'.{3fs_:=:_)!i_..
IUser Mapping Status % (Ready for user mapping configuration)
Alias name: SAPOfficehail

Figure 21: Create a system alias for SAP Office Malil

Keep in mind that only one system alias is defined for one connector instance in the UWL system
configuration.

5.6.2 User mapping

A user mapping has to be setup by every user which wants to access the backend system. The
mapped user and password are taken by the Java Bean implementation to connect to the backend
system. If you have SSO enabled the user mapping is not required. Therefore chose the
corresponding logon method in the system landscape system’s definition.

6 FAQs

The FAQ section offers answers to open issues already known by the authors.

6.1 Why do | have to pre-fill structure elements/tables to call the
Web Services stubs?

The structures and tabled passed to the SAP system are filled with the data of the backend system. If

you don't pass them or even do not initialize them, you will get an NullPointerException from the Web
Services call.
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6.2 Do | have to parse the date field from the SAP Office Mail
system?

It is recommend to parse the dates and convert them into java.util. Date objects. Date objects are
normally used by the UWL to sort. This is only possible if the Dates are in the Java Date object format.
A simple transforming code could be look like this:

DateFormat df = new SimpleDateFormat(*'yyyy-MM-dd hh:mm:ss');
Date myDate = df.parse(dt);

6.3 Why do | need a separate Attachment Provider Service?

Attachment’s conent is retrieved as an array of bytes (byte[]). Unfortunately the

SO _ATTACHMENT_READ_API1 RFC is not able to deliver Web Service convenient return values for
byte[]. For this reason a separate provider was introduced which calls the data via JCA from the
Backend. Of course this is only an work-a-round.

6.4 Deployment of the Portal Application DCs failed. Error
message: Config archives could not be updated?

Keep in mind to pack and extract the configArchives within your Portal Application DCs, e.g.
com.sap.netweaver.bc.uwl.configArchive, with a JAR tool instead with WinRAR or WinZip. Tools other
then JAR packer are known to produce a different archive Checksum than the JAR packer.
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