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IBM® Content Manager is a scalable, high performing content repository, while IBM
FileNet® Business Process Manager (BPM) is a comprehensive suite of products for
managing business processes involving people, content, and systems. The
integration of IBM Content Manager with FileNet BPM enables you to convert content
objects into active content by using an event framework. In addition, the events that
are supported in Content Manager automatically start processes in FileNet BPM. By
using a callback interface (content extended operations), FileNet BPM can access
and search documents in Content Manager. Learn how to integrate IBM Content
Manager Version 8.4.1 with FileNet BPM, and follow an example auto claims
scenario demonstrating how to start a FileNet BPM process from Content Manager.

Introduction

IBM Content Manager Version 8.4.1 is enabled for events. Events on content (such
as create, update, delete, and so on) are monitored and can trigger FileNet BPM
processes. The event framework is pivotal for the direct integration of IBM Content
Manager Version 8 (hereafter referred to as CM8) as a content repository, and
FileNet P8 Business Process Manager (hereafter referred to as BPM) as a process
engine. At definition time, the framework allows events to be subscribed to a specific
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item type in CM8. At run time, the framework provides a foundation for the following:
1. Monitoring events from operations in CM8

2. Processing events to enable the launch of BPM processes based on the
events in the repository

3.  Operating on content from BPM processes

In this article, you will be brought to a deeper understanding of the IBM Content
Manager event framework and its integration with FileNet Business Process
Manager.

Architecture of an event framework

Figure 1 illustrates the architecture of an event framework supporting the integration
of IBM Content Manager and FileNet BPM. To support FileNet BPM integration and
integration of other applications in the future, it is important to provide an event
framework that does not compromise CM8 current performance, transaction
integrity, or published interface. At the same time, it accommodates the openness
required for application integration.

Figure 1. Event framework architecture
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The event subscription data is stored in the configuration tables in the CM8 library
server database. This data is configured by using the CM8 system administration
client. Administrators can set up a subscription for the events to be monitored for a
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specific item type, and also define the BPM process to be launched.

The library server logs the events when they occur according to the configuration
data. Those logged events are placed into an event queue table in the library server
database. An event contains event type, event ID, item information, and attribute
data.

As shown in the architecture diagram in Figure 1, an event monitor and an event
handler are introduced for message generation and message consumption
respectively. The event monitor fetches event data from the event queue table
based on the configuration data, converts these events into Java™ Message
Service (JMS) messages, and puts these JMS messages on a JMS event queue.

In the meantime, an event handler reads JMS messages, which carry the event
data, from the JMS event queue and provide the ability to launch BPM processes
with CM8 document attributes. Though Content Manager Version 8.4.1 provides an
event handler for BPM integration, it is possible to develop custom event handlers
for various applications.

Also, for FileNet BPM to have the ability to access and operate on CM8 documents,
a set of callback interfaces is provided, which is known as Content Extended
Operations. These APIs are called from the BPM engine to access CM8 documents
and operate on them as specified by process designer rules. These operations are
completed automatically by the BPM engine without end user interaction.

Through CM8 Java and C++ API interfaces, CM8 applications interact with the
library server which generates the events for the event monitor based on the
specified event subscription definition. The event handler retrieves JMS messages
and parses the events to launch the requested BPM processes accordingly.

A scenario

We will start with a typical customer requirement in the insurance industry. Assume
that we have a workflow process for auto claim processing. When a customer
service representative submits an auto claim, an auto insurance claim process is
started automatically. Depending on the claim amount, the claim might go through a
different route. For a regular claim amount which is not more than $2000, the claim
is reviewed by an adjuster. For a large claim amount which is more that $2000, the
claim is reviewed by a supervisor. With a decision of approval, a payment request is
submitted. Otherwise, with a desicion of rejection, a rejection letter is sent to the
customer. Regardless of the decision, the workflow reaches the last step and the
auto claim processing is completed.

Below is a scenario to illustrate the flow between CM8 and BPM in the document
creation case as an example in general. We will use this scenario to take you
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through various steps in the event framework in later sections.

* An auto insurance claim document A of item type "AutoClaim" is created
in Content Manager by a customer service representative with a claim
amount of $4000.

* Because the administrator configured thes item type "AutoClaim" to
monitor upon an "Add Item" event for document creation, the library
server inserts a row of event data including attribute values such as
“claimID" and "claimAmount" into the event queue table.

* An event monitor scans the event queue table for committed rows, and
retrieves this "Add Item" event for document A. The event monitor also
retrieves from a configuration table for configuration data such as the
BPM process name "AutolnsuranceClaim" to which a reference to
document A should be attached at the launch time. It converts the
configuration information along with the event data retrieved from the
event queue table into an self-describing event message in a common
base event format (called CBE format). The event message is then sent
to a Java Message Service queue (JMS queue).

* An event handler, which is listening to the JMS queue, retrieves the
document creation event from the queue. Next, it parses the event data
from the CBE format and then uses this information to call BPM API to
launch a BPM process. An instance of the BPM process
"AutolnsuranceClaim” is instantiated with an attachment containing a
reference to the claim document.

» At the first step in the "AutolnsuranceClaim" process, the claim is
evaluated upon the claim amount and automatically routed to a step for a
small claim or a step for a large claim. Because the document A's
attribute "ClaimAmount” is mapped to BPM process attribute
“claimAmount”, BPM can determine where the claim should be routed.
For a small claim, it is reviewed by an adjuster, while a large claim is
reviewed by a supervisor.

* A day later, a supervisor looks at his inbox for work assignments. He
reviews and approves the claim document A. At the same time, the claim
status of claim document A in CM8 is updated automatically. Since the
claim is approved by the supervisor, a payment request is submitted
accordingly and the claim process is completed.

Figure 2 shows an auto insurance claim process for the previous integration
scenario. This process is modeled with the FileNet Process Designer. A claim goes
through the process is either approved or rejected. First, an auto claim is submitted
by a customer service representative. The claim is evaluated at the Start step. If the
claim amount is greater than $2000, the claim automatically goes to the
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ReviewLargeClaim step for comprehensive review. Otherwise, the claim
automatically goes to the ReviewSmallClaim step for regular review. The result of
review from either the ReviewLargeClaim step or the ReviewSmallClaim step is
collected in the UpdateClaimStatus step. If the result is "APPROVED", a payment
requested is submitted. If the result is "REJECTED", a rejection letter is sent. Finally,
the claim reaches the end of the auto insurance claim process.

Figure 2. Auto insurance claim process
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An auto claim item type is shown in Figure 3 for this scenario. It is defined through
the system administration client of CM8. It contains the following attributes:

e ClaimID: Claim ID

* ClaimAmount: Claim amount

» ClaimStatus: Status of the claim

» SysTimestamp: System timestamp

* OpeningDate: Opening date of the claim

* losseventcausedBYy: Loss event referenced by the claim

» autopolicybasedOn: Auto Policy referenced by the claim

Figure 3. Auto insurance claim item type
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Event subscription

This section illustrates the steps for event subscription. Event subscription is
enabled at two levels: library server level and item type level for better granularity.
The "Enable Event Subscription” checkbox in the Library Server Configuration dialog
(see Figure 4) must be selected to enable the event logging for a library server
instance.

Figure 4. Enable the event subscription
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At the item type level, Figure 5 shows an example of event subscription of an item
type "AutoClaim". The "AutoClaim" item type has been described in Figure 3.
Following the scenario, the event to be subscribed for this item type is an "Add Item"
event, and the BPM process to be launched is the "AutolnsuranceClaim" process.
The "Event Subscription" page provides the support of the item level event
subscription.

Figure 5. Event subscription of an item type
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When the "Add" button in the "Event Subscription” page is clicked, a "Define Event
Subscription” dialog is displayed (see Figure 6). The administrator can select the
event type of his interest. There are two kinds of integration:

* Process integration for FileNet BPM integration only

» General integration for general purpose application integration

Because the scenario is related to the launch of a BPM process, the "Process
integration” button is selected. The "Process ID" field contains the name of the BPM
process "AutolnsuranceClaim", while the mapping between attributes of the
"AutoClaim" item type and process attributes is also specified. The mapping
behaves like parameter passing in a procedure call. It helps the process to be
content aware and reduces the user interaction at the time of process launch. For
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this particular example, the mapping is defined as follows:
« "ClaimID" attribute is mapped to process attribute "claimID"
» "ClaimStatus" attribute is mapped to process attribute "claimStatus”

e "ClaimAmount" attribute is mapped to process attribute "claimAmount"

Figure 6. Event subscription of an AddIltem event
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Event monitoring

After event subscription is complete for the item type "AutoClaim”, the administrator
starts the event monitor from a command line interface. When an auto insurance
claim document of item type "AutoClaim" is created in a DB2 Content Manager by a
customer service representative, the library server logs the document creation event.
For this new auto claim document, suppose that the claim amount is $4000, and the
claim ID is CL1240533879046. Next, the event monitor will generate a JMS event
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message carrying the event data in a CBE format. An example of the event data is
listed, which illustrates how a document creation event is represented as an event
message. This event message corresponds to the event subscription in the previous
section.

Essentially, the common base event (CBE) format is used to package the actual
event data from a library server. A CBE event contains additional information such
as execution environment, hostname, product name, and so on as shown in the
example. The actual event data is enclosed within the <contextValue> and
</contextValue> tags.

Listing 1. Example of event data

<ConmpnBaseEvent creationTi ne="2009-04-07T18: 56: 15. 281Z7" ext ensi onNane="CMEvent "
gl obal | nst ancel d="A1001001A09D07B15545J333440000000000000000285001" priority="100"
version="1.0.1">
<cont ext Dat aEl ement s name="cnevent" type="string">
<cont ext Val ue>
| CVEMSTART;
ETYPE=I TEM
EACTI ON=CREATE;
ECODE=301;
| TEM D=A1001001A09D07B15545J33344;
| TEMTYPE=Aut oCl ai m
PID=88 3 |1 CMB | CMNLSDB9 Aut oCl ai b9 26 A1001001A09D07B1554533334418
A09D07B155453333441 14 1007;
NCOVPTYPE=1; COMPTYPE=Aut oCl ai mp COVPNUVMBER=1; NATTRS=3;
ATTRNAME=C ai nSt at us; ATTRLEN=0; ATTRTYPE=452; ATTRVAL=;
ATTRNAME=C ai mAnount ; ATTRLEN=8; ATTRTYPE=484; ATTRVAL=4000. 0;
ATTRNAME=C ai ml D; ATTRLEN=15; ATTRTYPE=448; ATTRVAL=CL1240533879046;
ETI ME=2009- 04- 07- 18. 55. 45. 937000;
NPROCESS=1;
PROCESS=Aut ol nsur anceCl ai n1 PVERSI ON=; PTYPE=1; NMVAPATTRNAVE=3;
MAPATTRNAME=c| ai m D; CMATTRNAME=C ai m D;
MAPATTRNAME=c| ai nt at us; CMATTRNAVE=C ai nfSt at us;
MAPATTRNAME=cI| ai mAnount ; CMATTRNAVE=Cl ai mAnpunt ;
| CVEMEND
</ cont ext Val ue>
</ cont ext Dat aEl ement s>
<sour ceConponent | d applicati on="Content Manager Event Monitor"
conponent =" Cont ent Manager 8. 4.01. 000" conponent | dType="Product Nange"
execut i onEnvi r onnent =" W ndows Server 2003[ x86]" i nstancel d="1"
| ocati on="cm 141/9. 30. 152. 151" | ocati onType="Host nane"
subConponent =" Event Mnitor" conponent Type="Cont ent Manager"/ >
<situation categoryNane="Q her Si tuati on">
<situationType xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schena- i nst ance"
xsi:type="Qt her Situati on" reasoni ngScope="EXTERNAL" >
Appl i cati on Event
</situationType>
</ situation>
</ CormpnBaseEvent >

The event data consists of three kinds of information:

« Event information - Describes event type, event action, event code, and
event time
For example, ETYPE=ITEM indicates the event type,
EACTION=CREATE describes the event action, ECODE=301 specifies
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the event code, and ETIME=2009-04-07-18.55.45.9370000 represents
the event time.

» Item information - Describes item type, item ID, persistent ID and attribute
data
For example, ITEMTYPE=AutoClaim specifies the item type,
ATTRNAME=ClaimAmount indicates an attribute name, and
ATTRVAL=4000.0 describes the attribute value of the ClaimAmount
attribute. Similarly, ATTRNAME=ClaimID specifies another attribute
name, and ATTRVAL=CL1240533879046 describes the attribute value of
the ClaimID attribute.

* Process information - Describes process ID and the mapping between
process attributes and item attributes
For example, PROCESS=AutolnsuranceClaim specifies the process
name, MAPATTRNAME=claimAmount indicates the mapping attribute,
and CMATTRNAME=ClaimAmount represents the process attribute to be
mapped.

Event processing

The administrator starts the event handler from a command line interface after the
event monitor was started. The event handler listens to the JMS event queue for any
incoming event messages which are sent by the event monitor. The event messages
are retrieved from the JMS event queue. The event data is then extracted from the
event message. The event handler will use the process information, such as process
ID and attribute mapping, to launch a FileNet BPM process.

According to the scenario, Figure 7 illustrates the process status after the process
was launched from the event handler. Because the customer service representative
entered $4000 for the claim amount, this claim is considered as a large claim.
Therefore, the AutolnsuranceClaim process moves automatically from the Start step
to the ReviewLargeClaim step. A check icon on the upper-left corner of the Start
step indicates that this step is complete. A sand clock on top of the
ReviewLargeClaim step shows that this step is in progress. By looking at the
process parameters in the ReviewLargeClaim step in Figure 8, the claimAmount
field holds 4000.0 and the claimlID field holds CL1240533879046. This is consistent
with the data in the event message.

Figure 7. Process status during execution
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Figure 8. Process parameters during execution
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Callback interface

developerWorks®

A callback interface is available to allow a BPM process to interact with Content
Manager. The Component Integrator in BPM supports an implementation of this
callback interface, called Content Extended Operations. An implementation of this
Content Extended Operations interface is provided with Content Manager, which
calls CM8 API to support document operations on the content in the repository.

Figure 9. Update the claim status
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Continuing the scenario, now the auto claim is waiting for the review at the
ReviewLargeStep step as shown in Figure 7. A supervisor conducts a claim review
with an assessment. A completion of the review moves the process to the
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UpdateClaimStatus step. Figure 9 illustrates the detail of callback operations in the
UpdateClaimStatus step. Based on the review result of the supervisor, the value of
the claimStatus parameter is given. The ClaimStatus attribute of the document in
CM8 repository will be updated accordingly.

The launch of a FileNet BPM process "AutolnsuranceClaim" was triggered by a
document creation operation in the CM8 repository. The update operation modified
the "ClaimStatus" attribute of the document in the CM8 repository throuhg a callback
interface. This scenario demonstrates a two-way interaction between CM8 and
FileNet BPM based on the event framework.

Conclusion

This article provides an overview of an event framework which enables the
integration of Content Manager with FileNet Business Process Manager. We
illustrated the architecture of the event framework and provided a scenario to guide
you through various aspects of the integration, including event subscription, event
monitoring, event processing and callback interface. In conclusion, this integration
combines a scalable content repository with comprehensive business process
management technology in support of the development of better business solutions
in the enterprise content management area.
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Resources

Learn
» FileNet Business Process Manager: Learn more about FileNet BPM at ibm.com.

» IBM Content Manager: Learn more about IBM Content Manager products at
ibm.com.

* In the ECM Zone on developerWorks: Find developer resources, tutorials, and
articles for Enterprise Content Management software.

» Browse the technology bookstore for books on these and other technical topics.
Get products and technologies

» Download IBM product evaluation versions or explore the online trials in the
IBM SOA Sandbox and get your hands on application development tools and
middleware products from DB2®, Lotus®, Rational®, Tivoli®, and
WebSphere®.

Discuss
» Participate in the discussion forum for this content.

* Check out developerWorks blogs and get involved in the developerWorks
community.
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