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1 Scope and Pre-requisites

1.1 Scope

This document is focused on covering a very narrow spectrum of topics that are most confusing
to CDM developers as has been observed by the author in the field.

Ingeneral,thisgui de attempts to address the primary gque
I click this button, selectthisopt i on i n the console, WHAT goes on,

The other i mportant question AHOWO has been addr
in most cases.

1.2 Who should read this

CDM developers stand to benefit most from this document, since this document addresses a
specialized and narrow domain of topics likely to be encountered in the trenches during real
world CDM workflow implementation.

This is also a helpful reference for the inquisitive CDM POC implementer wanting to dig deep.

However most CDM POC implementations can be accomplished without the knowledge of in-
depth topics covered here.

1.3 Pre-requisites

There are certain general pre-requisites for the entire document. Additional pre-requisites are
mentioned in specific sections. Where appropriate, the pre-requisites are grouped under
categories necessary-to-know and nice-to-know.

Necessary to know:

UML 7 Good understanding of UML is needed since this document mostly uses class and
sequence diagrams.

OO i Fair understanding of Object Oriented Concepts is necessary to understand both UML
and this guide.

Nice to know:

Java i Good understanding of Java is a plus, although a little bit of familiarity will also go a long
way in making most from this guide. However a solid understanding of Java and
implementation experience is an absolute must to take concepts from this guide and translated
them into tangible deliverables.

J2EE - Good understanding of J2EE is a plus, although a little bit of familiarity will also go a long
way in making most from this guide. However a solid understanding and implementation
experience with developing J2EE apps, specifically J2EE web applications is an absolute must
to take concepts from this guide and translated them into tangible deliverables.
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1.4 What is not covered

CDM Performance and Tuning is not covered. It deserves a document of its own.

1.5 A word of caution

Al most al | i nformation in this guide |is entire
behavior, interpretation of and extrapolation of results produced by the product based on

aut horés experience with the variety of .fThsschnol
guide is NOT a substitute to be the official documentation, nor does it claim to be. Hence i

reader is forewarned.

Legal Disclaimer: THIS DOCUMENT IS PROVIDED AS IS, WITH NO OTHER WARRANTIES
WHATSOEVER, AND BMC, ITS AFFILIATES AND LICENSORS DISCLAIM ALL
WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT. BMC DOES NOT WARRANT THAT THE DOCUMENT WILL BE
UNINTERRUPTED OR ERROR FREE, OR THAT ALL DEFECTS CAN BE CORRECTED.

Limitation of Liability. In no event and under no legal theory, whether in tort (including
negligence), contract, or otherwise, shall any Contributor be liable to You for damages, including
any direct, indirect, special, incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the Work (including but not limited to
damages for loss of goodwill, work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor has been advised of the
possibility of such damages.
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2 CDM Documents and Services

i Ni-to-le n o wo-reqisite: Some amount of familiarity with Service Data Objects (SDO) 1.1
specification helps, although it is not really necessary.

2.1 What is SOA

SOA stands for Service Oriented Architecture. It is an architectural paradigm for building
systems using loosely coupled Services. However SOA is not a programming paradigm, since
SOA can be implemented using different programming models and technologies. This means
SOA can be implemented using Java, EJB, RMI, RPC, Web Services etc. For more information,
refer to http://en.wikipedia.org/wiki/Service-oriented architecture for a good description of SOA.

The basic idea of SOA is to architecturally isolate service description and interface from the
actual implementation. So for instance, a service can be implemented using DCOM, but the
service interface says nothing to that effect. Anybody else within that company can discover that

service and Aconsumeo it us iportgrchentdidewnaocation stbm t , wi

having to know anything about the middleware. (This concept can be more appreciated by
comparing with an EJB based implementation. In an EJB based Service, the transport
mechanism is fixed. It is IIOP or JRMP and the generated client side EJB stubs and
infrastructure has to be aware of the transport protocol. SOA seems to eliminate this
requirement and instead used the concept of an abstract Enterprise Service Bus as the
transport).

2.2 What is a CDM Service

A CDM Service is a just a Java interface that extends the Java Remote class. The Remote
class is the basis of the entire RMI (Remote Method Invocation) infrastructure in Java. RMI is
the mechanism using which two separate Java Virtual Machine processes can communicate.
RMI also serves as the basis of Java programming for communication between physically
separate Java clients and servers. RMI over IIOP is also the preferred communication
mechanism in EJBs.

The central idea however is to name a service and then lookup the service using the name.
CDM Services cannot be however accessed from outside world directly.

Figure 1 shows the structure of CDM Service. Every CDM Service is an interface extending the
java.rmi.Remote. There are two subclasses for every interface whose names depend on the
Service itself. For instance, if the service interface is MyCDMServicel, then the two subclasses
are named MyCDMServicelAbstract and MyCDMServicel. By default all CDM Service interface
and abstract cl ass ar e pomanz.@mdcdn.sarvicea @ac Klehgee
subcl ass is pl aced conmbmdidmedm.peevicelmalg e ocThd intesfate and
abstract classes are always generated by CDM and it is important not to mess with these
classes. The class MyCDMServicel in impl package is only generated the first time and
subsequently needs to be edited, if custom code is added.

sealol

A Service operation can be marked as ACustom Coi

code that is generated in the abstract class differs significantly in both cases.
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Figure 1. Two types of operations in CDM Service and their internals.
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Custom Operation

Lets look at Figure 1.a) i.e. the service nhamed MyCDMServicel with a operation called
myCustomOperation. In this case, the abstract class will have the following implementation:

'p'rotected boolean hasRight(String operationName) {

String contextlD = cdm.api.pub.CDM. getCDMContextID ();

cdm.api.pub.CDM cdm = new cdm.api.pub.CDM(contextID);

return  cdm.checkSDOOperationPrivilege( "MyCDMServi cel" , operationName);
}
public  void myCustomOperation(..) throws RemoteException {

if  ('hasRight(  "myCustomOperation” )){

throw new cdm.api.pub.CDMJSPEXxception( "No right to call this

operation" );

}

The abstract class only checks if the caller has rights to this operation. The hasRights()
compares the rights configured in the Roles Node for the user.
It the impl subclass that has to completely implement the operation.

Qut-of-the-Box Operation

Lets look at Figure 1b) i.e. the service named MyCDMService2 with a operation called
outOftheBoxSearchOperation. In this case the developer does not have to implement anything.
All the required code is generated. As shown in the figure, the generated code uses CDM
Resource API to get the CDM Resource (configured in the CDM console) to get the data. One
has to however provide the mapping between the input and output document attributes to the
resource attributes.

For this to work however, the Search parameters of a Resource have to be configured
appropriately as shown in Figure 2.
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NOTE: By default Service is generated in the package com.bmc.idm.cdm.service . This can be

changed. By prefixing XYz, stehrevi €er wiacnmee wiilt
package com.bmc.idm.cdm.service Xyz .Thisisconvenient for omigad

services in modular fashion.

2.3 What is SDO

SDO stands for Service Data Objects. SDO is a specification created jointly by IBM and BEA.
Since this is a specification, t hrebeseveras no

CDM 5.5 wuses an implementation of SDO 1.1 provided by Eclipse Foundation
(http://www.eclipse.org). This is called Eclipse Modeling Framework (EMF). Check out

http://www.eclipse.org/modeling/emf/ for more information on EMF.

SDO applies only to input and output to SOA. They are used to exchange messages between
the caller and the Service.

In case of EMF, the service data object is defined in XML format. (More specifically, the service
data object is specified using XMl i stands for XML Data Interchange i A standard devised by
OMG (Object managed Group i www.omg.org). The data object description in XMl file is used
to generate a SDO Interface and a SDO Implementation classes.

2.4 What is CDM Document

A CDM Document is a SDO compliant Data Object that is implemented using EMF code
generation facility.

NOTE: By default Service is generated in the package com.bmc.idm. cdm.document . This can

be changed. By prefixi rKyz.ot,h et hsee rsre rcwei cnea mei |
package com.bmc.idm.cdm.document xyz . Thi s i s convenien-mi fhd
services in modular fashion.

Figure 3 below shows the generated class for a CDM Document defined through the CDM
Console.

=<interface=» = eerdneirmnleEQhi
Aotk emf:.:ecore::sdo:impl::EObjectimpl
+ getRssUser) : String
+ setRssUser(String user :int) : void
|
|
L ==jnterface==
impl::Accountimpl emf:.:ecore::sdo::EDataObject
I

emf:.ecore::sdo:impl::EDataObjectimpl |

P |

fifoneod


http://www.eclipse.org/
http://www.eclipse.org/modeling/emf/
http://www.omg.org/

When Account is defined as a CDM document, two classes are generated. Account and
Accountimpl i the interface and implementation. You will never have to edit any of these.

TheSDPDO ness of these generated classes <can
Accountimpl is subclassing EDataObjectimpl, the primary parent class of all SDO objects
generated by EMF framework.

NOTE:
1. Never instantiate a Document or Service. Use InitialContext lookup to get the Service
and Factory.eINSTANCE to create a Document
2. CDM Documents have a limitation i Inheritance is not supported.
3. CDM Out-of-the-box service operations have a limitation. It is not possible to generate
out of the box operations for Documents with composite properties i.e documents with

another document as a property.
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3 A CDM Application is a J2EE web
application

Pre-requisite: Some amount of familiarity with Java and J2EE web application development i
including Servlet, JSP, JSF (some EJB knowledge is desirable for understanding Open
Services)

3.1 Basics

1. A J2EE Application Server is a Java application running from the command line. When
t his AfJava applicationd 1is started, it
connection may be from a web server, end user web browser or another Java program
itself.

2. The J2EE server invokes user-configured Servlets to handle HTTP connections and
invokes user-configured EJBs to handle RMI/IIOP connections.

3. In a J2EE Web App, Servlets are everything. Even JSPs are Servlets. JSP is a simple
markup language to script pages. These pages get converted into Servlets, when first
accessed or pre-compiled.

4. J2EE Web app is bundled as a zip/jar file with a special extension i WAR i stands for
Web Archive.

5. A XML descriptor file is included in every WAR to describe the J2EE Web App. This file
is called web.xml. All Servlets, Filters, ContextListeners etc. are configured in web.xml.

6. All third party libraries (jar files) and classes are placed under WEB-INF/lib and WEB-
INF/classes respectively

7. Apart from the WAR, application server
deployment.

8. CDM uses Tomcat i an open source J2EE application server (or rather Servlet
Container 1 to be precise) as its internal development server. All CDM applications are
deployed onto this internal Tomcat during development mode.

9. CDM Jsps are located in %CDM_HOME%\55\Server\webapps\<application-name>

10.CDM Jsps are converted into Servlet classes and located in
%CDM_HOME%\55\Tomcat\work\Catalina\localhost\<application-name>.

11. CDM 5.5 web accessible forms are developed using JSF as the underlying technology.
CDM 5.5 uses MyFaces (myfaces.apache.org) as the underlying JSF implementation.
The JSF spec is 1.1 (This is important to know since WebSphere 6.0 in particular
support JSF 1.0 out of the box. In addition it bundles different version of SDO. Several
extra steps are required to handle WebSphere)

NOTE: Points 10 and 11 are crucial to know. JSF is notorious for throwing strange errors. When
this happens, there are two ways to find the error. Keep guessing until the cows come home or
look at the JSP in Step 10 and generated classes in step 11
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3.2 CDM Application anatomy

Figure 4 below shows the CDM Jsp development and runtime architecture.

Ul Development Ul Runtime Architecture

Ll
Develop WAF
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In the development environment, The CDM Studio is used to generate pages with .waf
extension. A WAF is a proprietary format, but is really XML. The WAF is used to generate JSP
as the target format. This also means that the JSP should never be manually edited. (All wafs
are located in %CDM_HOME%\Server\devi<application name>\waforms.

In the runtime environment, CDM uses MyFaces JSF for html page generation. Strictly
speaking, CDM generates XHTML. This XHTML is not completely in a renderable state. In
addition, to the XHTML, a XSL (XML Style Sheet) and CSS (Cascading Style Sheet) are
dispatched to the client browser. The XSL contains the XSLT (XML Style Sheet Transformation)
script to convert raw XHTML into renderable XHTML. In addition it sends the CSS to display
HTML widgets appropriately.

The Studio never allows presentation style to be specified in the WAF. In fact it is so strict that
you cannot add any html presentation tags. This can be sometimes very limiting. The only
advantage is that it generates strict XHTML that is easy to customize across the board.

I n addition it puts an ext e nOseadthe eRtensicapipte apgly o n

additional layouts. Three layouts named 1, 2 and 3 are supported. (More explanation below).

a. You might have noticed that the CDM JSP urls are something like /jsf/3/XYZ.jsp. The
reason becomes explicit if one looks at the web.xml. The FacesServlet is mapped to a
url pattern of A/jsfo. The BMC Layouti/ 3¢
A/ 30. I n order t o t aokseoneandedsansupplygthe udsfas /jsfi8.t h

b. When changing the style, change cui.css, go to IE and clear out old content. There is no
need to restart CDM. And restarting CDM will NOT help.

c. You will also notice a Filter called XSLFilter. This filter dispatches the raw XHTML and
XSL to the client. During look and feel customization, there is a need to look at what
CSS classes are applied to what GUI components. This can be achieved in two ways:

1. Using Firefox and an addon to display the DOM tree one can look at the HTML

DOM tree to figure the style class
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2. Alternatively one can comment out the XSL Filter in the web.xml to render the
fstlydesd HTML onto I nternet Explorer

NOTE: The CSS and XSL are located in %CDM_HOME%\55\Server\webapps\<application
name>\stdportal. Names of files are cui.css and cui.xsl

3.3 Further dissecting a CDM Application

<<Under construction>>
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4 CDM 55 Workflow Basics

The figure below shows the basic workflow architecture.

1. The workflow is created by defining it in the Studio and publishing it

2. Al | Java code in Studio is included in dyn
located in folder with the same name in %CDM_HOME%\55\Server\devi<app
name>\processExpressions. [NOTE: You should open up the processExpressions folder
and see the generated Java code. It is self explanatory. It is the missing link between the
studio and the facades.The generated code will also answer your questions about the
implicit variables accessible from the Studio and Facade]

3. All process definition is stored in the %CDM_HOME%\55\Server\webapps\<app
name>\WEB-INF\confi\dsmI\ProcessDefinition.xml. This is the process metadata file.

4. Al workflow singletons (aka  Workflow  Facades) are located in
%CDM_HOME%\55\Server\devi<application name>\libraries

5. Traditionally only Workflow Facades used to handle the workflow events.

6. All Jsps for approving and rejecting of tasks were handled by directly calling the
Workflow core API (based on Wf* classes). In the new scheme of things, the Jsps for
approving and rejecting call workflow services instead (by binding their page to cdm
documents for workflow)

7. This is simplified picture. In real world there are more layers and hence more complexity
to deal with.
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1. Workflow engine calls the fagade to
execute any logic on termination of a task

2. Workflow engine calls the fagade to
determine the recipient of the next task.

3. Workflow engine calls the fagade to decide
on conditions of task assignment

4. Workflow Engine calls the facade on
timeout to decide the course of action.

5. Workflow Engine calls the fagade to run the

automated task
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Below is a class diagram for CDM documents for Workflow.
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