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Preface

For implementing business process agility using Oracle SOA BPEL Process Manager,
most books cover few of the following domains:

* Designing and architecting SOA composite applications
* Developing SOA composite applications using BPEL
* Testing and debugging SOA composite applications

* Installing, configuring, deploying, securing, and administering SOA
composite applications

In this book, we have combined these domains to deliver the complete handbook.
It provides our readers an understanding of what goes outside of their direct
responsibilities. This horizontal understanding improves the collaboration among
the cross functional groups that would result in increased team productivity.

This book is a comprehensive hands-on industry-leading-practice guide to deliver
real-world SOA composite applications using the Oracle SOA Suite BPEL Process
Manager platform. The content is 90 percent hands-on instructions with 10 percent
of details. You will find an overview of technical fundamentals, step-by-step
tutorials, and industry leading practices implementing SOA composite applications.

What this book covers

This book will teach you how to design, develop, test, deploy, secure, and administer
an SOA composite application.

Chapter 1, Creating Basic BPEL Processes, provides an understanding of the concept
and evolution of Business Process Execution Language (BPEL) and also provides
step-by-step instructions for downloading, installing, and configuring Oracle SOA
Suite BPEL Processer Manager Platform and JDeveloper.

www.it-ebooks.info
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Preface

Chapter 2, Configuring BPEL Processes, teaches about the BPEL language and helps
you create basic and complex BPEL processes using JDeveloper and Oracle SOA
Suite BPEL Process Manager Platform.

Chapter 3, Invoking a BPEL Process, teaches from examples how to invoke BPEL
processes from any Java client or web services and vice versa. It also teaches
how to configure transaction timeout for BPEL services.

Chapter 4, Orchestrating BPEL Services, provides step-by-step instructions for
designing, creating, and configuring BPEL orchestration, adaptors, business rules,
and human workflow. Some of the advanced BPEL orchestration techniques are
covered as well.

Chapter 5, Test and Troubleshoot SOA Composites, teaches with examples how to create
test suites for BPEL services, how to debug and troubleshoot Oracle SOA Suite
Platform and BPEL processes. It also covers dehydration store purge strategies,
SOA composites monitoring, SOA Suite logging, and audit configurations.

Chapter 6, Architect and Design Services Using BPEL, covers Oracle SOA Suite
components and their use cases, interactions, BPEL design patterns, request- and
event- driven architecture. It provides step-by-step instructions for integrating BPEL
Process Manager with Oracle Service Bus along with instructions on achieving loose
coupling using Oracle Enterprise Service Bus.

Chapter 7, Performance Tuning — Systems Running BPEL Processes, covers performance
tuning of SOA composite applications for optimal performance and scalability. The
industry leading practices for the Oracle SOA Suite platform components, WebLogic
server platform, JVM, operating systems, and load balancers are also included.

Chapter 8, Integrating the BPEL Process Manager with Service Bus, Registry, and SOA
Deployment, introduces the design of SOA composite application, use cases of
Oracle Service Bus (OSB) and Oracle Registry (OSR) along with ways to create and
consume services from Registry and Service Bus. The chapter also takes a look at
the deployment of an SOA composite application using JDeveloper and Oracle
Enterprise Manager's console.

Chapter 9, Securing a BPEL Process, introduces various options to design and
implement a security solution for securing a BPEL process. This chapter provides
the available security options and industry leading practices to implement
authentication, authorization, data security in transit, and denial-of-service attacks
for SOA composite applications. The usage of Oracle Web Service Manager (OWSM)
for securing web services are described in detail.

[2]
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Chapter 10, Architecting High Availability for Business Services, explains the systems
architecture options for achieving high availability for SOA composite application's
design and deployment. This chapter delves deeper into deployment architecture
options — cluster architecture for achieving high scalability and availability of
composite applications.

Chapter 11, The Future of Process Modeling, explains the evolution of Process Modeling
and what to expect in the near future from various stakeholders in this domain. Also
covered are the basics of Oracle BPM Suite (Business Process Management), BPA
Suite (Business Process Analysis), along with BPMN (Business Process Model and
Notation). It also explains how to use JDeveloper to design and develop process
models using BPMN.

Chapter 12, Troubleshooting Techniques, covers possible issues during deployment
and runtime with SOA Suite BPEL Process Manager and their troubleshooting
techniques. The key takeaway is that knowing all the possible reasons for an issue
and then going through the process of elimination to identify the root cause of the
issue. The art and science lies in ranking the possible reasons and selecting which
one to eliminate first for an issue at hand.

What you need for this book

Oracle SOA Suite 11¢ Release 11¢R1 (11.1.1.7.0)
* BPEL Process Manager
* Oracle Business Rules
* Oracle Web service Manager (OWSM)
* Oracle Business Activity Monitoring (BAM)
* Oracle JDeveloper 11¢ (11.1.2.4.0)
* JDeveloper Extension - Oracle SOA Composite Editor (11.1.2.4.0)
* Oracle Database Express Edition 11g Release 2
* Oracle Service Bus Release 11gR1 (11.1.1.7.0)
* Oracle Service Registry (11.1.1.6.0)
* Oracle BPM Suite 11gR1 (11.1.1.7.0)
* Oracle BPA Suite 11g Release 1 (11.1.1.7)
* JDK6

[31]
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Preface

Who this book is for

This book is primarily written for the following:

*  SOA Developers: To develop SOA Composite applications

* Administrators: To install, configure, deploy, troubleshoot, and for
performance tuning of SOA Suite Platform

* Enterprise/Security /System/Infrastructure architects: To design composite
applications, create infrastructure and system architecture, and to design
security solutions

* Business Analysts/QA Testers, Project Managers, and Engineers:
To design SOA services and business processes, monitor and test
composite applications, and oversee &/ manage SOA projects

Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles, and an
explanation of their meaning.

Code words in text are shown as follows: "To avoid the install error message,
provide the location of JDK/JRE while running the setup. exe file from the
command line."

Any command-line input or output is written as follows:

setup.exe -jreLoc C:\Oracle\Middleware\jdkl60 24

New terms and important words are shown in bold. Words that you see on the
screen, in menus or dialog boxes for example, appear in the text like this: "You'll

see the Middleware Home Directory screen (if needed, update the install directory),
click on Next.".

Warnings or important notes appear in a box like this.
.

a1

~Q Tips and tricks appear like this.

[4]

www.it-ebooks.info


http://www.it-ebooks.info/

Preface

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or may have disliked. Reader feedback is important for
us to develop titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbacke@packtpub.com,
and mention the book title via the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide on www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes

do happen. If you find a mistake in one of our books —maybe a mistake in the text or
the code —we would be grateful if you would report this to us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
book. If you find any errata, please report them by visiting http: //www.packtpub.
com/submit-errata, selecting your book, clicking on the errata submission form link,
and entering the details of your errata. Once your errata are verified, your submission
will be accepted and the errata will be uploaded on our website, or added to any list of
existing errata, under the Errata section of that title. Any existing errata can be viewed
by selecting your title from http: //www.packtpub.com/support.

Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media.
At Packt, we take the protection of our copyright and licenses very seriously. If you
come across any illegal copies of our works, in any form, on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

[51]
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Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors, and our ability to bring you
valuable content.

Questions

You can contact us at questionse@packtpub.com if you are having a problem with
any aspect of the book, and we will do our best to address it.

[6]
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Creating Basic
BPEL Processes

Over a period of time, people are in the process of finding ways to reuse existing
applications to build new applications that are cheaper and faster and achieve
interoperability between applications. Loosely-coupled integration of existing
applications is required to achieve application agility for timely responses to the
changing business requirements. BPEL is one of the leading integration technologies
to implement agility for composite applications.

Evolution of web applications

Web applications can be created in multiple ways that depend on the business
requirements. There are four generations of web applications which are currently
used by the businesses. The first generation web applications were simply
informational and static in nature. The second generation web applications enabled
interaction with end users and dynamically presented and performed simple
transactions online. The third and fourth generation web applications are allowing
businesses to perform complex business transactions online that have increased

the need for simplifying system integration and reusability of existing enterprise
applications with agility.
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Creating Basic BPEL Processes

Evolution of integration technologies

Organizations iteratively work on improving and modifying business processes to
stay competitive in the market. This requires application implementations to be more
flexible that by design adapt to the changes in business processes. In other words,
most enterprise businesses need agility in creating and maintaining applications to
run mission-critical businesses functions, and that requires a platform to quickly
create and update business process and/or workflow services. Usually these
business process services are composite services that depend on the multiple
services within and between enterprises. The application's platform, that enables
mission-critical business processes online, is easy to maintain if they are developed
using technology components such as SOA and BPEL.

This book uses the JDeveloper IDE for designing and validating BPEL services and
Oracle BPEL Process Manager (part of SOA Suite) platform, which has a runtime
engine, for BPEL services.

An introduction to BPEL

BPEL stands for Business Process Execution Language. The standard body for
BPEL is Organization for the Advancement of Structured Information Standards
(OASIS) that produces worldwide standards incorporating industry consensus. The
syntax of BPEL is XML-based and the current specification is WSBPEL Version 2.0.

BPEL is a programming language that has a mix of structured (blocks) and
unstructured (control-links and events). BPEL is used for designing business
processes that integrate web services into end-to-end process flow, and for the
orchestration of business services. BPEL is mainly used for orchestrating services.
The following figure shows the sample structure of a BPEL process:

Perform Activities
enice (Invoke, Assign, Copy etc.) ervice

Send Output

Service n
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A brief description of BPEL is given as follows:

BPEL is one of the leading specifications to standardize orchestration logic
and process automation between web services.

The key benefit of BPEL is about leveraging more from existing application
assets. BPEL enables legacy applications to be deployed as web services and
orchestrated across platforms.

Identifying and documenting both the existing and new required high-level
business process is a time-consuming but essential job.

BPEL enables developers to develop processes quickly by defining the order
in which services will be invoked and provide an easy interface to connect
processes from external systems.

Business Process Execution Language for web services provides a means
to formally specify business processes and interaction protocols. BPEL is
acting as a glue to bind web services into a cohesive business solution and
facilitating their orchestrated interaction within and between enterprises.

Web service is an integration model created for allowing integration of
systems built using heterogeneous tools and technologies. BPEL is one of the
core components for defining composite web services to perform complex
business functions.

BPEL syntax is based on XML. Therefore, it may not be a good idea to design

and develop BPEL code by using a text/ XML editor. A visual BPEL editor under
JDeveloper IDE helps to develop and validate BPEL code easily without memorizing
the BPEL specifications line by line. The following figure shows the interaction
between a BPEL process and other services:

BPEL
(Senice X—=> < Service )

<>(senvice )
(CSenvice X=> <> Senvice )

To deploy and execute BPEL processes, one needs Oracle Business Process Manager
Engine. Currently Business Process Manager is part of Oracle SOA Suite. This book
covers Version 11.1.1.16 of Oracle SOA Suite.

[o]
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The following figure shows details of the components that interact with a sample
BPEL service:

BPEL
J2EE Containers COTS Products
(Weblogic OR K —— > <——>{ (ERR Business
Tomcat) Applications)
External Web WebSenvices,
applications ' ' ‘ ' Datg?jrzze':”e

OASIS Web Services Business Process Execution Language (WSBPEL) is a vendor-
neutral specification.

BPEL process manager is one of the components of the Oracle SOA Suite. The Oracle
SOA Suite is a combination of multiple applications created by Oracle developers
and deployed in a WebLogic container. For example, SOA Infra.ear, Adaptors, B2B,
and so on.

Four separate main components/engines are included in SOA Suite. Each of these
components has been created by Oracle developers using JSP, Servlets, EJB, JMS,
RDBMS, and other system components.

* BPEL Processes

* Mediator

* Business Rules

*  Human Task
BPMN (BPM Suite) is another component that can configure along with SOA Suite.
SOA Infra is the core application. Similar to any enterprise web application, SOA

Suite uses a database for storing the metadata information. For example, SOA Infra
application uses database schemas for storing all the application information.

Oracle SOA Suite, along with JDeveloper IDE, enables the following:

* Design and develop business services
* Manage business services
* Orchestrate services in to SOA composite applications

* Provide a runtime engine for deploying and managing SOA
composite applications

[10]
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The following figure shows different service components of an SOA Suite:

BPEL
Processes

Business
Rules

JCA Adaptors

SOA Suite
Composite
components

Spring
Framework

Human
Work Flows

BAM

(Business
Activity

Monitoring)

Mediator

B2B
&
Business
Events

JDeveloper packages various SOA components as SOA composite applications.
SOA composite applications may contain some or all of the following components:

BPEL processes for process orchestration

Human workflows for modeling human interactions such as approving a
salary increment for an HR system

Mediator for routing and transforming the messages (Oracle Service bus can
be used for the same purpose

Spring framework for integrating Java interfaces to SOA
Composite applications

Business rules for acting as a simple rules engine

Since Oracle SOA Suite runs on top of WebLogic container, you can deploy normal
J2EE components as part of SOA composite applications; however, it may not

be a good idea to use SOA Suite as a normal J2EE container. Separate the J2EE
components and deploy it in another instance of WebLogic instances. Some of the
J2EE components are listed as follows:

Oracle Application Development Framework (ADF) is a Java framework
initiated from the original Model View Controller (MVC) framework

EJB service for adding enterprise services
J2EE technologies such as JSP, Servlet, and JSF for web applications
JMS for messaging

[11]
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Following are the Oracle SOA Suite management applications and services as part of
the SOA Suite installation:

Where {hostname} is a parameter that you replace with the hostname or
Ao

Welcome Page: http://{hostname}: {port}

Admin Server: http://{hostname}: {port}/console

Enterprise Manager (EM): http://{hostname}: {port}/em

Dynamic Monitoring Service (DMS): http://{hostname}: {port}/dms
B2B: http://{hostname}: {port}/b2bconsole

Web Services Inspection Language (WSIL):

http://{hostname}: {port}/inspection.wsil

Web Services Manager (WSM): http://{hostname}: {port}/wsm-pm
Composer: http://{hostname}: {port}/soa/composer

DefaultToDo:
http://{hostname}: {port}/workflow/DefaultToDoTaskFlow

Worklist: http://{hostname}: {port}/integration/worklistapp

MessagingService endpoint:
http://{hostname}: {port}/ucs/messaging/webservice

MessagingServices preferences:
http://{hostname}: {port}/sdpmessaging/userprefs-ui

SOA-Infra: http://{hostname}: {port}/soa-infra/

Please note, that for all the service endpoints, you need to replace the
hostname and port. For example:

http:/ / {hostname}:{port}/console

IP address of your installation, {port} is the port number on which the
server is listening for requests (7001 by default).

Example of the personal installation URL is as follows:
http://localhost:7001/console/

The concept of composition is to create enterprise solutions by assembling instead

of building from scratch. Object-oriented programming allows for reusing the code
within the applications. The concept of composite applications allows for reusing the
existing applications.
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As shown in the following figure, a brand new building is created by assembling
pre-built components to cut down the construction time. Similar to creating a new
building by assembling components, BPEL allows for creating business processes
from existing services:

Installing and configuring BPEL Process

Manager

This section focuses on setting up the development environment to design and
develop business process services using BPEL. The following figure shows the
typical environment system components for designing and developing a

BPEL service:

%

.

i
e
JDeveloper

IDE for Creating
BPEL Process

]

SOA SUITE

Executes BPEL
Process

|

Database

Store Meta
Data
information

|

BPEL Process Manager is part of SOA Suite for Version 11.1.1.6. The development
environment for creating and updating BPEL Process Manager requires the
JDeveloper IDE with SOA Suite extension, a database with SOA Suite Schemas,

and an SOA Suite.
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The following are the steps to be followed:

1. Install Oracle JDeveloper

Install JDeveloper
° Install SOA Extensions

2. Install SOA Suite Database Schemas
3. Install Oracle SOA Suite

Step 1 — install Oracle JDeveloper

Setting up the development environment involves three major steps. As shown in the
following figure, the first step is to install JDeveloper and SOA Extensions:

Step 1 |::> Step 2 |::> Step 3

Install JDeveloper & |:'> Install Database & ;
SOA Extensions Execute RCU > | Install SOA Suite

As shown in the following screenshot, download JDeveloper from the
Oracle's website:

Release Downloads for Oracle JDeveloper 11g (11.1.1.6.0)

This page consolidates all download links for Cracle JDeveloper. Visit the Installation Guide for Oracle
JDeveloper for an overview of the installation process and the Cracle JDeveloper Cedification
Information for platform specific information.

The downloads below are provided for customers under the QTN JDeveloper License
Agreement. Current customers should download their software via our Qracle Software
Delivery Cloud, which offers different licenze terms.

@ Accept License Agreement Decline License Agreement

= Oracle JDeveloper 11g (11.1.1.6.0) (Build 6192)Installations

This is the release of Qracle JDeveloper 11g (11.1.1.5.0) {Build §192). See the Documentation
tab for Release Notes, Installation Guides and other release specific information. You can also
view the List of New Features and Samples provided for this release.

= Studio Edition: 11.1.1.6.0

Windows Install (Size: 1227 MB) E Download File
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Install JDeveloper 11.1.1.6.0 or a newer version. Please note that installing
M JDeveloper Version 11.1.1.6 installs the following products preconfigured
and ready to use with JDeveloper:
Q *  WebLogic Server Version 10.3.6
« JDK

1. [Install JDeveloper by executing jdevstudiollllé6install.exe. One of the
major steps for the installation process is configuring a new, or using an
existing, middleware home directory. This will install WebLogic along with
JDeveloper, as shown in the following screenshot:

— T ——
|- Oracle Installer - Cracle JDeveloper 11g (11.1.1.6.0) ggm
 o— A

Choose Middleware Home Directory
Specify the Middleware Home where you wish to install ORACLE

Cracle Products,

Middleware Home Type

I (®) Create a new Middleware Home

Middleware Home Directory

| CiOraclelMiddleware |

|Erowse...| | Reset |

2. You'll see the Middleware Home Directory screen (if needed, update the
install directory), click on Next. Then select Complete and again click
on Next.
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3. The next screen will list the Middleware Home and Product Installation
directories. Click on Next. We recommend keeping the default selection
of All Users, as shown in the following screenshot and click on Next:

& Oracle Installer - Oracle JDeveloper 11g (11.1.1.6.0) [ ]2 [X]

Choose Shortcut Location

The installer creates shorbouts to Oracle components, samples, and kools, As a ORACLE
user with administrative privileges, you can specify where these shortcuts are created,

Select the Stark Menu Folder in which you want to create shortcuts:
® "all Users™ Start Menu folder (recommended)
For some installations, this setting may limit the automatic creation

of server shartcuts Far users withaut administrative privileges.
Refer ko the documentation for more information.

O Local uset's Start Menu folder

Select this option if you need ko ensure that other profiles
registered on this machine will not have access to these shorkcuts,

4. On the next screen you will find the installation summary. Click on
Next on the Installation Summary window that will start installing the
Oracle JDeveloper. On completion of the installation, you will see the
congratulations window, as shown in the following screenshot. Please
check the Run Quickstart option and click on Done:

& Oracle Installer - Oracle JDeveloper 11g (11.1.1.6.0) [= ][]

Installation Complete
Click the Done butkon to exit the installer, ORACLE’

Message

oRACLE Congrabulations! Installation is complete.

Run Quickstart
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5. Onnext window, click on Launch Oracle JDeveloper 11g and select the
Default Role option and leave Always prompt for role selection on startup
selected, as shown in the following screenshot and click on OK. On the next
window, make sure to associate the file types of JDeveloper Application,
JDeveloper Project, Java Source File, and Java Server Page with JDeveloper:

Select Role §|

Select the role that matches your requirements. You can also change roles
using the Roles page in preferences.

Role:

(3) Default Role
Enahles all technologies.
() Customization Developer
Configures the product for customizing metadata.
() Database Edition
Includes only features for core database development.
() Java EE Edition
Includes only features for core Java EE development.

() Java Edition

Includes only features for core Java development.

Alvways prompt for role selection on startup

Ok | | Cancel

Installing SOA extensions

The SOA extension for JDeveloper contains SOA Composite Assembly, BPEL PM,
Mediator, Human Task, Business Rules, and Adapters. These components are
deployed and configured as part of SOA Suite installs. The JDeveloper extensions
are only for design.
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Perform the following steps to install SOA extensions. An alternative approach is to
download the SOA Composite Editor - JDeveloper extensions from Oracle Fusion
Middleware Products Update Center from Oracle's website.

1. Select Check for Updates from the Help tab, as shown in the following

screenshot and then click on Next on the Welcome window:

[ =5 Cracle Ioeveioper 11g Relesse 1

[y

; Ej Open Application_

b

o 90 XUR 0 O & hidm >-2 ® s
, . |.ﬂlmww . ] (DhstartPage = E ;:I:lz:lrl;wlmu
(= ]"m,murnﬂm— o reds i

~ &8 Dynamic Help

ILm- Edit View Application  Refagtor Search  Mavigate Bulld Hum  Versigning  Iools \;nmnwm

Start Page

@} IDeveloper Forum

Oracle JDevgiipes - x=m=rn e

Tig of the Day

Release Notes
1t Check for Updates...
N H

About

2. Select Oracle Fusion Middleware Products and Official Oracle Extensions
and Updates. Make sure you are connected to the Internet. Another
alternative is to download the SOA extensions in the hard disk and
manually configure it in JDeveloper:

=5 Check for Updates - Step 2 of 5

Source
Choose whether to search for updates on the internet or to install an update from a bundle
¥ Welcome you have already downloaded.
I
! Source .
’}T\ (#) Search Update Centers:
Updates
)T\ Oracle Fusion Middleware Products
l hitp:#www . oracle. com'ocem/groups/public/@etn/documentsv

Official Oracle Extensions and Updates
hitpcifhimidb.oracle. com/pls/otn/f?p=updatecenter.uc

|:| 0Open Source and Partners Extensions

..'l.'l WA . / / _.'I i .'l-\.. _.'llnl
hitp: oracle.com/ocom/groupsspublic/@otn/documents

3. Select the SOA composite editor. This will install the SOA extensions

required for creating and updating BPEL services. Click on Next:
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-
i=p Check for Updates - Step 3 of 5

Updates _
Tl .
The following updates are available. Chedk the updates you want to install.

' "
o B e S
I Updates B n
} |:| Oracle Enterprise Repository Harvester 11.1.1.6.0.111216.1223
T Download

Oracle Enterprizse Repository Harvester

Details
From center: Oracle Fusion Middleware Products
Oracle SOA Composite Editor 11.1.1.6.0.15.53

JDeveloper's extension for S0A technologies: SOA Composite Assembly, Details
BPEL PM, Mediator, Human Task, Business Rules, Adapters.
Fram center: Oracle Fusion Middleware Products

4. On the next window, it will display that it is downloading and installing the
SOA extension for the JDeveloper. On a successful install, you will see the
Installation Summary window, as shown in the following screenshot. Click
on Finish to complete the SOA extension install and restart the JDeveloper.
This completes the installation of JDeveloper with SOA Suite extensions:

& Check for Updates - Step 5 of 5

Summary
[=}-Mew Extensions
l “Oracle SO8 Composite Editor version 11.1.1.6.0,15,53
/I\
/I\

T
i
) Summary

Ta close this wizard, click Finish,
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Step 2 — download and install Oracle
Database

As shown in the following screenshot, the second step is to install a database and
execute an RCU script for creating SOA schemas:

Step 1 |::> Step 2 |::> Step 3

Install JDeveloper & |::> Install Database & |::> ;
SOA Extensions Execute RCU Install SOA Suite

This step assumes that you have got an Oracle database server installed and you
have database admin privileges to run Repository Creation Utility (RCU). In
the case of personal Oracle Express Database, start the database service if it is
not running. One can use the Start Database option from the Start menu options.

Open a Windows shell command prompt and run sqlplus system/{password}@XE
as sysdba to log in to Oracle Express Database.

The default limit of processes is not sufficient for creating the SOA Suite schema.
Set the processes to 600 for all the SIDs, as given in the following lines of command:

SQL> alter system reset sessions scope=spfile sid='*';

SQL> alter system set processes=600 scope=spfile;
Make the changes effective immediately with the following command:
SQL> shutdown immediate

Using system Start menu's Start Database menu options start the Oracle
Database service.
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Validate the system settings with the following steps:

1.

Connect to the database using a Windows shell command prompt and run
sglplus system/{password}eXE as sysdba.

SQL> show parameter session

SQL> show parameter processes

CAWINDOWS\system32\cmd.exe - sqlplus system/

C:~\Documents and Settings“Userrsglplus systemswebhlogicl23BPXE as sysdba
SQL*Plus: Releasze 11.2.8.2.8 Production on Sat Jul 28 A7:@5:29 2012
Copyright {c> 1982, 2618, Oracle. All rights reserved.

Connected to:
Oracle Database 1l1g Express Edition Release 11.2.8.2.8 — Production

SQL> show parameter session

java_max_sessionspace_size integer
java_soft_sessionspace_limit integer
license_max_sessions integer
license_sessions_warning integer
cession_cached_cursors integer
session_max_open_files integer
cessions integer
shared_server_sessions integer
SQL>» show parameter processe

ag_ tm_processes integer
dh_uwriter_processes integer
JCsS_Seruver_processes integer
glohal txn_processes integer
job_gueue_processes integer
log_archive_max_processes integer
PrOCESSEes integer

SQL>

Set the RCU_JDBC_TRIM BLOCKS variable as TRUE before creating the schemas
using RCU if your database is Oracle XE.

*  RCU_JDBC_TRIM BLOCKS is an environment
% variable with the operating system. Please note, that
’ RCU JDBC TRIM BLOCKS is not a variable in Oracle XE!
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3. In Windows, you need to navigate to Control Panel | Advanced system
settings | Advanced. From under System Properties, click on Environment
Variables. An Environment Variables dialog appears. From under the
System variables section, click on New. A New System Variable dialog
appears. Set the Variable Name as RCU_JDBC_TRIM_BLOCKS and Variable
Value as TRUE, as shown in the following screenshot:

System Properties 2% Environment Variables

| System Restore || Automatic Updates || Femote
| General | ComputerMame | Hardware | Advanced

New System Variable

“Y'ou must be logged on as an Administrator to make most of these changes.

Performance Variable name: | RCU_IDEC_TRIM_BLOCKS |
Wisual effects, processor scheduling, memory usage, and virtual memory
Variable value: | TRLE |
Setti
o]
Uszer Profiles
Desktop settings related to your logon System variables
- Variable Yalue A
Settings CLASSPATH .iC:\Pragram Files\Javajres|liblextiQT...
ComSpec COWINDOWS system32iomd, exe
Startup and Recovery FP_MO_HOST_C... NO
. B . JAYA_HOME C:\Program Files)Javatjdkl.6.0_18
Sustem startup, system failure, and debugging information MUMEER OF P... 2 w
Settings [ Tew ] [ Edit ] [ Delete ] I
[ Environment V¥ ariables ] [ Errar Reporting ] [ oK ] [ Cancel ]

[ QK ][ Cancel ] Apply
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4. For creating RCU schemas, execute rcu.bat from the bin folder located at
{FullrPath}\rcuHome\BIN. Please note, that rcu.bat won't work with the
files and folders names having a space in them. It will display the repository
creation utility (RCU). Click on Next on the Welcome window that will take
you to the Create Repository step, as shown in the following screenshot:

B Repository Creation Utility - Step 1 of 7 : Create Repository

Create Reposito ORACLE’ 11 g
P i i /. FUSION MIDDLEWARE

¥ Wiglcome
(3) Create

I
Il Create Reposito
b P v Creste and load component schemas into a database.

|
T Databaze Connection Details

() rop
Remove component schemas from a database.

|
|
|
|

Messages:

= Back " Mext = J Cancel

[23]

www.it-ebooks.info


http://www.it-ebooks.info/

Creating Basic BPEL Processes

5. Click on Next and enter the database information. Look in the tnsnames.ora
or listener.ora files located in the Oracle Database install directory
for the database information. As shown in the following screenshot, ensure
that you use the exact information from the tnsnames.ora file as the
database information. For example, enter the value for Host Name as the
database server hostname. If you are running the Repository Creation Utility
on the database server itself, you may use Host Name as localhost, as
shown in the following screenshot:

Repository Creation Utility - Step 2 of 7 : Database Connection Details E]@@

] . had ORACLE’
Datahase Connection Details L )l g
L’ 4 FUSION MIDDLEWARE
Databaze Type |Oracle Database '|
Create Repository
Database Connection Details
HostMame:  ocaihost |
For RAC database, specify WIP name or one of the Mode name as Host name.

For SCAM enabled RAC database, specify SCAM host as Host name.

Port: 1521 |

+

jr Select Components
I

I

!

Service Name: |)(E |

Username: |SYS |
Uszer with DBA or SYS0BA privileges. Example:sys

Passward: [eeeesanaass |

Role: |svspBa ~|

Cne of more componerts may reguire SYS0BA role for the operation to succeed.

Messagss:

| Help | | = Back ” [zt = | Cancel ‘

6. You can ignore the database support warnings. It will initiate the installation
step of Checking Prerequisites with all the green ticks, as shown in the
following screenshot. Click on OK:
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Repository Creation Utility - Checking Prerequisites @

Checking Global Prerequisites.

o Initializing repository configuration metadata 00:00.874(ms)
| Obtain properies of the specified database 00:00.110(ms)
%" | Check requirement for specified database 0456 845(min)
o | Execute pre create operations 00:00.400(ms)

| |
Operation completed. Click OK to continue to next page.

ox |

7. The next screen allows you to add a prefix with database schemas. Usually
the prefix DEV is used for development environments, PROD for production,
and so on. Select the SOA and BPM Infrastructure components on the next
window that will allow you to select Metadata Services, as shown in the
following screenshot. Dependent schemas are selected automatically. If you
choose to select other components, these install instructions may not match
your experience. Also, you may have to increase processes in XE (you will
get a message telling you what is required):

|£| Repository Creation Utility - Step 3 of 7: Select Components - . ms a l ':; Sl x|
ORACLE’
Select Components 71187
FUSION MIDDLEWARE

A Prefix groups the compenents associated with one deployment.

¥ Database Connection Details (%) Create a new Prefix DEV |
i
i Select Components Prefix can contain only alpha-numeric characters. Prefix should not
+ ErrroT i start with a number and should not contain any special characters.
Component Schema Owner |

I =0 Oracle AS Repository Components =
I =B A5 Common Schemas

Metadata Services DEV_MDS

O Audit Services 14U

O Audit Services For OES IAUOES

O Enterprise Scheduler Senice ESS

[ Oracle Platform Security Services OPSS

[ Identity Management ]
#0WebCenter Content

®[ Oracle Data Integrator

®[ Oracle Business Intelligence
FEOWeblLogic Communication Services

[«
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The preceding step creates the following database schemas:

°  MDS: Metadata service
°  SOA Infra: SOA Infrastructure

° ORA BAM: Business Activity Monitoring Service
°  ORA SDPM: User Messaging Service

8. Click on OK on the next window and choose a password for the database
schemas, as shown in the following screenshot. It is recommended to keep
the same passwords for all schemas for a development environment:

| £| Repository Creation Utility - Step 4 of 7: Schema Passwords

=Ra=h x|

Schema Passwords

ORACLE’

FUSION MIDDLEWARE 1 1

character.

-
— —f
-

'3:2‘:1' Use zame passwords for all schemas

Please enter the passwords for the main and additional (auxiliary) schema users. Pazsword can contain alphabets,

numbers and the following special characters: 8, # | _ .Password should not start with a number or a special

Select Components Password |.ouououo

Schema Passwords
Confirm Password |Oouououo

Map Tablespaces

(—C—€—@e—

() Specify different passwords for all schemas

"::3' Use main schema passwords for auxiliary schemas

Component

Schema Owner

Schema Password Confirm Password

9. On the next window it will create tablespaces for the all the schemas

created earlier:

| £:| Repository Creation Utility - Step 5 of 7: Map Tablespaces

=] B |-

OoRACLE
Map Tablespaces @ 11g
FUSION MIDDLEWARE
Choose tablespaces for the selected components. The default and temporary tablespaces are specified in the table
below
l To create new tablespaces or modify existing tablespaces click the "Manage Tablespaces’ button.
/I\
I Component |Schema Owner Default Tablespace Temp Tablespace
Metadata Senices DEV_MDS *DEV_MDS *DEV_IAS_TEMP
I SOA Infrastructure DEV_SOAINFRA *DEV_SOAINFRA *DEV_IAS_TEMP
y SENEmd PASSHOrds Business Activity Monit... | DEV_ORABAM *DEV_ORABAM *DEV_IAS_TEMP
\;, Map Tablespaces User Messaging Service | DEV_ORASDPM *DEV_IAS_ORASDPM *DEV_IAS_TEMP
|
T Summary
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10. Click on OK to create tablespaces in the database:

Repaository Creation Utility - Creating Tablespaces

[t

alidating and Creating Tablespaces

%" | Check tablespace requirements for selected components
| Create tablespaces in the repository database

00:00.100{ms)
00:11.010(sec)

Operation completed. Click OK to continue to next page.

Lok |

11. Click on Create. This will create all schemas in the database, as shown in the
following screenshot. On the next window, click on Close. That completes
the creation of database schemas for the SOA Suite:

| £| Repository Creation Utility - Step 6 of 7: Summary

= | B |

Summary

FUSION MIDDLEWARE

Y
i’

Y
Y
1
¢

Welcome

Create Reposito

Database Connection Details

Select Components

Schema Passwords

Map Tablespaces

Database details:
Host Name: Home-HP
Port: 1521

Service Mame: XE
Connected As: sys
Operation: Create

Prefix for (prefixable) Schema Owners:DEV

il Summary Component Schema Owner T: Type Tablespace Name
1 Metadata Services DEV_MDS Default DEV_MDS
Temp DEV_IAS_TEMP
Additional None
SOA Infrastructure DEV_SOAINFRA Default DEV_SOAINFRA
Temp DEV_IAS_TEMP
Additional Mone
Business Activity Monitoring DEV_ORABAM Default DEV_ORABAM
Temp DEV_IAS_TEMP
Additional None
User Messaging Service DEV_ORASDPM Default DEV_IAS_ORASDPM
Temp DEV_IAS_TEMP
Additional None
[27]

www.it-ebooks.info


http://www.it-ebooks.info/

Creating Basic BPEL Processes

Step 3 — install Oracle SOA Suite

As shown in the following figure, the final step is to install the SOA Suite.

Step 1 |:|'> Step 2 |:|'> Step 3

Install JDeveloper & |:|'> Install Database & |:,|> _
SOA Extensions Execute RCU Install SOA Suite

The Oracle SOA Suite Version 11.1.1.6 can be downloaded from Oracle's website.

= Qracle SOA Suite 11g Installations

This is the latest release of the Oracle S0A Suite 11g. Please see the Documentation ab for
Release Motes, Installation Guides and other release specific information.
Flease also see the Samples provided for this release.

= Release 11gR1(11.1.1.6.0)

Microsoft Windows 32bit JVM E

Perform the following steps to complete the installation:

1. Extract all the disks from the ZIP archive into one folder and run setup.exe
from disk1.

2. Toavoid the install error message, provide the location of JDK/JRE
while running the setup. exe file from the command line. You will need
to pass jreLoc as a parameter to setup. exe, as shown in the following
command line:

setup.exe -jreLoc C:\Oracle\Middleware\jdkl60 24

M If you are installing JDK manually in a folder, select
Q the entire file path with no spaces. The installer won't
recognize a folder name with spaces.

[28]
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3.

4.

It will launch the install window, as shown in the following screenshot.
Click on Next. On the next window click on Skip Software Updates and
then click on Next:

© Oracle Fusion Middleware 11g SOA Suite Installation...

EIC

Welcome

% ) EERIT

Welcome
¥ Install Software Updates
+ Prerequisite Checks
+ Installation Location
+ Application Server
+ Installation Summary
\:.- Installation Progress

I
U Installation Complete

Welcome to the Oracle Fusion Middleware 11g SOA Suite Installer version (=
11.1.1.6.0.

This installer can be used to install a new Oracle SOA Suite Oracle Home, or to
patch an existing Oracle SOA Suite Oracle Home.

If you are instaling a new Oracle home:

& Wake sure you have installed a supported version of Oracle Weblogic
Server 11g or IBM WebSphere.

@ I the products you are instaling require database schemas, make sure
you have created these schemas in your database.
For more information, see the Oracle Fusion Middieware Installation Planning
Guide.

Copyright (c) 1986, 2011, Oracke andior its affiiiates. Al rights reserved

[« |

| < Back \[ HNext > H Finish |[ Cancel ]

|Etapsed Time: 0m 295

It will start the SOA Suite installation and that will perform the Prerequisite
Checks. On successful checks, we will get all the status as green, as shown in
the following screenshot. Click on Next:

© Oracle Fusion Middleware 11g 50A Suite Installation - Ste...

Prerequisite Checks

Welcome

Prerequisite Checks

T
|
¢
I
T
i
!
¢
I
T

1 ™

Inztallation Location
Application Server

Installation Summary

[ e |

EEX

ORACLE’ 1 1 g
FUSION MIDDLEWARE
Selectlun| Check ‘ Progress | Status
Checking operating system certification 100% s
Checking service pack 100% «
Checking physical memory 100% '
[# " Checking opersting system certification
" Checking service pack
+" Checking physical memory
| <Back | mext» | | cancel |

‘E|ﬁﬂ5&d Time: 2m 283 I
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5. Please make sure that you have already installed WebLogic as a standalone
install or as part of the JDeveloper install. On the next window, as shown in
the following screenshot, enter the location of Oracle Middleware Home and
click on Next:

© Oracle Fusion Middleware 11g SOA Suite Installation - S5te... E||§|E|

Specify Installation Location @ 0N MIDDLEWARE
¥ Welcome
|
b4 Skip Software Updates
|
Prerequisite Checks
\]J
1
e Installation Location
|
Y Application Server
| - . . -
¢ Installation Summa Oracle Middleware Home: |C.‘.0racle‘.l‘.1ndtllewarﬂ |V| | Browse
|
T n Oracle Home Directory: | Oracle_S041 |
|
An Application Server must already be installed.
| Help | | < Back " Next = J | Cancel |
| |Elapsed Time: 4m 31=

6. On the next window, if you get the warning message that an existing Oracle
SOA Suite 11g home has been detected, click on Yes to upgrade the existing
Oracle SOA Suite 11g and then click on Next:
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© Oracle Fusion Middleware

!
i
¢
T
T
I
!
lTJ
i
T
I

Welcome

Skip Software Upda
Prerequisite Checks
Installation Locati
Application Server

Installation Summary]
Instaliation Progress

Instaliation Complete

Specify Installation Location

11g SOA Suite Installation. .. |~ |

X

ORACLE’

FUSION MIDDLEWARE 11

An existing Oracle S0A Suite 11g Home has been
detected.

= (a1
]

Do you want to upgrade this existing Oracle SOA
Suite 11g? Select Yes to continue with the Upgrade.
Select No to return to the wizard page and select a
different Oracle Home.

An Application Server must already be installed.

[Elapsed Time: 3m 343

7. On the next window, we will get the installation summary, as shown in the
following screenshot. Click on Install to start the SOA Suite installation:

© Oracle Fusion Middleware 11g 504 Suite Installation - Ste... : : \

i
i
i
i
¢
T
T
T

|

Installation Summary

Welcome

Skip Software Updates
Prerequisite Checks
Installation Location

Application Server

Inztallation Progress

Inatallation Complete

| Installation Summary

ORACLE’

FUSION MIDDLEWARE 1 1

[=h-Install Oracle S0A Suite
[} Directory Details
Middleware Home Location: C:\Oracle\Middleware
Oracle Home Location: C:\Qracle\Middlewarg\Oracle_S0A1
Application Server Type: WebLogic Server
Application Server Location: C:\Oracle\Middiewars
[=-Disk Space
Required: 1650 MB
Available: 57541 MB
[=H-Applications =

Oracle BPEL PM, Mediator, Rules, B2B, Human Workflow
firasls A i,

[»

<]

BAMY

Save Response File:

To change this configuration before instaling, select the topic you want to change in the
pane on the left.

To install this configuration, select Install

IEIapsad Time: Tm 318 I
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8. On the next window, you will get the installation progress window that may
take a few minutes to finish the install. On completion of the install, click
on Next and that will take you to the Installation Complete window, as
shown in the following screenshot. Click on Finish to complete the Oracle
SOA Suite installation:

E1=X

Installation Complete ORACLE 11g
i FUSION MIDDLEWARE

© Oracle Fusion Middleware 11g SOA Suite Installation - Ste...

[=}Ingtall Oracle SOA Suite
[=-Directory Details

+Middleware Home Location: C:\OracleiMiddleware

Oracle Home Location: C\Oracle\Middleware\Oracle_S0A1
Application Server Type: WeblLogic Server

Application Server Location: C\Qracle\Widdlewars
[=h-Disk Space

~Oracle Home Size: 1624 M8

- Avaiable: 55268 MB

! Installation Complete [=h-Applications |

4]

frrins (EA LI

Oracle S0A Suite installation completed successfully.

| Hep | | Einisn |

|E lapsed Time: 21m S1s

Creating an SOA Suite domain

A typical development environment consists of the following;:

*  One admin server

* One managed server
However, you can perform the development with a single admin server as well.

A production environment will usually be a clustered environment consisting of
multiple managed server and single admin instances.
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To create an SOA Suite domain, perform the following steps:

1. Ensure that you choose Oracle SOA Suite for developers instead of Oracle
SOA Suite in the Domain Configuration wizard.

2. Execute config.bat from command prompt, as shown in the
following screenshot:

(ST |
= | . « Oracle » Middleware » Oracle SOAL » common » bin - |+ Search bin p|
- Y
Organize » Include in library « Share with = Burn Mew folder ==« B @
. BOOK “| Name . o
. Intel
: jdk1.6.0_33 config
- JC}ra;Ie. - || config.sh
i
ack
. Middleware a -
|| packs
|/ oraclexe = 3

Alternatively, you can select Configure Application Server from the
Windows Start menu, as shown in the following screenshot:

. Oracle Fusion Middleware 11.1.1.6.0
. Oracle 504 11g - Homel

g~ 5| Configure Application Serve

B Uninstall

. Productivity and Tools
. Security and Protection

G| Oracle Tusion rddieware Upgrade || =

| Shopping and Services
. Startup

4 Back

Computer

Control Panel
Devices and Printers

Default Programs

Help and Support

| Search programs and files

BRe =
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3. Asshown in the following screenshot, select the Create a new WebLogic
domain radio button and click on Next.

_)] Fusicn Middleware Configuration Wizard = =X
Welcome
ORACLE

® Create a new WeblLogic domain

Create a Weblogic domain in your projects directory.

O Extend an existing Webl ogic domain

Lse this option to add new components to an existing domain and modify configuration settings.
o] (]

w

4. Asshown in the following screenshot, select the Oracle products and then
click on Next. On the next window, enter the desired domain name, domain

location, and application locations, or leave the default values for them
and click on Next:

[34]
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|§| Fusicn Middleware Configuration Wizard = |

Select Domain Source

ORACLE

® Generate a domain configured automatically to support the following products:

[ racle BPM Suite Far developers - 11.1.1.0 [Oracle_S5041]
[] racle BPM Suite - 11.1.1.0 [Cracle_S04a1]
Cracle SO& Suite For developers - 11.1.1.0 [Oracle_S0a1]
[] oracle S04 Suite - 11.1.1.0 [Orace_S041]

Oracle Enterprise Manager s, e 034, Suite Extension Template
Oracle Business Activity M C\oracle\MiddlewareiOrade_S0A1 commonitemplatestapplicationsioracle, sos_template_11,1.1.jar
T

[] 504 Eridge Portlet Container - 11.1.1,0 [Oracle_S0a1]

Cracle WM Policy Manager - 11.1.1.0 [oracle_common]

Cracle JRF WebServices Asynchronous services - 11.1.1.0 [oracle_common]

©racls JRF - 11.1,1,0 [oracle_common]

[ Basic WebLogic SIF Server Domain - 10,3.4.0 [wlserver_10,3]

‘WeblLogic Adwanced Web Services For JA%-RPC Extension - 10,3.4.0 [wlserver_10,3]
‘WeblLogic Advanced Web Services For JA%-WS Extension - 10,3.4.0 [wlserver_10,3]

(> Base this domain on an existing template

5. Enter the user password and click on Next, as shown in the following
screenshot. Store the password at a safe place, you will need it later:

Fjl Fusion Middleware Configuration Wizard =

Configure Administrator User Name and Password

ORACLE

) Discard Changes

*Mame: | weblogic

Hisar password; | e

*Confirm user password: | it | |

Description: | This user is the defaulk administrator.
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6. On the next window, select Development Mode and select the Sun SDK 1.6
from under Available JDKs (in the following screenshot, the only available
JDK is Sun SDK 1.6). Click on Next:

z‘ Fusion Middleware Configuration Wizard l = ﬁw

Configure Server Start Mode and JDK
ORACLE

Before putting your domain inta production, make sure that the praduction enviranment is secure. For more infarmation, see the topic 'Securing a
Production Errironment’ in the YWebLogic Server documentation.

‘weblogic Domain Startup Mode 1Dk Selection

(%) Development Mode

n
Utilize boot. properties Far username @® Available JDKs
and password and poll for applications
to deploy. 5un SDK 1.6.0_24 @ C:\Oracle\Middlewareljdk160_24

Sun JDK recommended For better startup
performance during iterative
development.

O Production Mode

Require the entry of a username and
password and do not pall for

applications ko deploy. LOrhe i

‘webLogic JRockit JDK recommended For Location: l:l
better runtime performance and

management.
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7. As shown in the following screenshot, enter the database information. Do not
modify the schema user session. Please select and enter the data in the order
as shown in the following screenshot:

3] Fusion Middleware Configuration Wizard J - L — &J
Configure JDBC Component Schema
ORACLE
Mote: Change only the input fields below that you wish ko modify and values will be applied ko all selected rows. 1
Yendor: | Oracle | - | DEMS/Servicefl| XE |
Driver: | *Cracle's Driver {Thin) for Service connections; Yersions:9.0.1 and Ie| - | Host Marrig: | localhost |
: | Waries among co Porfy| 1521 |
: ********l V
[ Configure selecked component schemas as RAC multi data source schemas in the next panel.
-~
Compaonent Scherma DBMS/Service Host Mame Part Schema Cwaner Schemna Password
BAM Schema HE localhast 1521 || DEY_ORABAM ERRTAID
SO Infrastructure HE localhast 1521 || DEY_SOAINFRA ERRTAID
Lser Messaging Service HE localhast 1521 || DEY_ORASDPM ERRTAID
OWSM MDS Schema HE localhast 1521 | DEY_MDS ERRTAID
v| & 508 MDS Schema ¥E localhost 1521 | DEV_MD= RREEIAER
Exit Help Previous Mexk

8. If you receive a connection error do the following;:

[e]

Ensure that the database is up and running.

°  Make changes to DBMS/Service, Host Name, and Port number.
Check for the tnsnames. ora file for correct entries. Always use the
same information used for RCU.
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Sometimes, you may get the following error:

T

Test JDBC Component Schema

ORACLE

Status Component Schema JDBC Connection URL
I(:\I BAM Schema jdbcioracle:thin: @HOME-HP: 1521 f2E
I(:\I S04 Infrastructure jdbcioracle:thin: @HOME-HP: 1521 f2E
I(:\I User Messaging Service jdbcioracle:thin: @HOME-HP: 1521 f2E
I(:\I WS MDS Schema jdbec:oracle:thin: @HOME-HP: 1521 [XE
I(:\I S04 MDS Schema jdbcioracle:thin: @HOME-HP: 1521 f2E
Select all | | Unselect Al | I Test Connections I

Connection Result Log

URL=jdbc:or acle:thin: @HOME-HP: 1521 [XE |Z|

User=systemn
Password=***********

S0L Test=select 1 From schema_version_registry where owner={select user from dual) and mr_type="MD3' and version="11.1.1.6.0'

CFGFWE-60550: Test Failed!
CFGEFWE-60853: A connection was established to the database but no rows were returned from the test SQL skatement.,

0
o

[« l o

To resolve the preceding error, please ensure that you created schemas with
the correct RCU version and are able to connect to the database with the
username and password provided in the preceding screen.

Please note that we should not modify the username to the
schemas. The username is selected by the utility. Change only

M the password. For a development environment, always prefix
the schema with DEV.

Ensure that all the steps described in the RCU install session
executed, including steps for changing the number of default
Oracle database processes.
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9. Shut down and start the database after the changes. The preceding changes
are required only in the case of the database connection error messages. Test
the JDBC connections for the SOA Suite database schemas and make sure it
is green for all the schemas, as shown in the following screenshot. Click
on Next:

Fj Fusion Middleware Configuration Wizard l = LX)
Test JDBC Component Schema
ORACLE
Status Component. Schema ADBC Connection URL

\/ BAM Schema jdbcioracle:thin: @HOME-HP: 1521 f<E

\/ S04 Infrastruckure jdbcioracle:thin: @HOME-HP: 1521 f<E

\/ User Messaging Service jdbcioracle:thin: @HOME-HP: 1521 f<E

\/ OWSM MDS Schema jdbcioracle:thin: @HOME-HP: 1521 f<E

\/ S0d MDS Schema jdbcioracle:thin: @HOME-HP: 1521 f<E

Select Al | | Unselect all | | Test Connections |

Connection Result Log

Driver=oracle. jdbc. OracleDriver [~]

URL=jdbe: oracle:thin: @HOME-HP: 1521 f4E

User=DEY_MDS

Password=***********

SQL Test=select 1 From schema_version_registry where owner=_select user from dual) and mr_type="MD5" and version="11.1.1.6.0'

CFGEFWE-20850: Test Successful! |:|

5d
| O
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10. On the next window you will see the configuration summary, as shown in
the following screenshot. Clicking on Create will start writing the WebLogic
domain setup files for Oracle SOA Suite. On the next window, you will see
the progress of writing the domain setup files. Click on Done to finish setting
up the WebLogic domain for Oracle SOA Suite:

_il Fusion Middleware Configuration Wizard [ = iz-]
Configuration Summary
ORACLE

Domain Summary

Summary Yiew:

Click on an item in the Domain Summary pane on the left to inspect its attributes in the

Details pane below, You can make limited adjustments by clicking Previous to return to &

| Deployment | - prior panel, IF everything is satisfactory, click Create,
|| S04 _DEY_domain (C:'l,OracIe'l,Middleware'l,userjrojetlz ;
=[] Server petals
5 [ Adminserver Attribuke \l'a|L.IE . .
. Marme Basic WeblLogic Server Domain -
= Service Description Create a basic Weblogic Server domain without installing sample app
= [ Shutdown Class Author Cracle Corporation
D IOiZ-Shukdawn Location CioracleiMiddlewareiwlserver_10,3commonitemplatesidomainsiwl:
[} oMsshutdawn
=1 [ Startup Class Marne CQracle S04 Suite for developers
[ IRF startup Class Description  Oracle S04 Suite Extension Template
D IS Startup Class Author Cracle Corporation
D ODL-Startup Location CioracleiMiddlewarelOracle 5041 commonitemplatestapplications)
D AWT Application Conlexd Startuy Mame Cracle BPM Suite JMS Resources
D I Framework Startup Class Descripkion Cracle BPM Suite JMS Resources Extension Template - Configures Or
[ web Services Startup Class Author Oracle Corporation
D JOC-Skartup Location CiiOrackeiMiddlewarelOracle_S04 1\ commonitemplates) applications),
[ oMs-startup
[ soastartupClass Mame Oracle S04 BPEL Shared Library
EENE S B Deslcription Orac!e S04 Bpel Extension Template lz‘
[ | I KT [

Previous Create

| — |

11. Now, to start the admin server, go to the domain's bin folder for which you
wish to start the administration server using the following command:

cd $BEA HOME/user projects/domains/<domain name>/bin

o

For Windows execute startWebLogic.cmd

For Linux, execute startWebLogic.sh
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To start WebLogic, execute the startWeblogic.cmd script from the command
prompt. Server logfiles are located as $BEA_HOME/ user_projects/ domains/
<domain name> /servers/<ServerName> /logs / <ServerNames.log.

One can confirm that the WebLogic administration server started properly by
looking at the message Service started RUNNING in the server logfile.

Creating sample BPEL business
processes

1. Start JDeveloper from the Start menu with the default role. In JDeveloper,
from the Application tab, click on New and select SOA Application and
then click on Next, as shown in the following screenshot:

- Create SOA Application - Step 1 of 3

Name your application

Application Name:

)T"\ Application Name

i |App|icat'on 1 |
Project Name
/T\ Directory:
- |C:'n,JDeveIoper'-rnyu\'ork'-,ﬂpplicaﬁc-n1 || Browse. .. |

Application Package Prefix:

Application Template:

Java Desktop Application (ADF)
Creates a databound rich dlient application. The application consists of one project
for the dient (ADF Swing), and another project for the ADF Model (ADF Business
Components).

Java EE Web Application
Creates a databound web application. The application consists of one project for
the view and controller components (15F), and another project for the data model
(EJE session beans and JPA entities).

g
i SOA Application

Creates & SOA (service-oriented architecture) application. The application consists
of one SOA project for the SOA composite, components, and adapters.

Help | Mext> || Finish || Cancel
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2. Enter the Project Name and click on Finish, as shown in the
following screenshot:

=5+ Create SOA Application - Step 2 of 3

Name your project

Project Mame:

Directory: |C:UDeveIoper‘mywork‘l,Applimﬁon1\|Project1 |[ Browse... ]

Application Name
T

I
Sed) Project Name

| X :
[ «w Project SOA Settings Project Technologies

Available: Selected:

ADF Busine:
ADF Desktop Integration

anc

3. It will load the JDeveloper's Design view for developing SOA applications,
as shown in the following screenshot:

Build  Bun Versigning Jock Window Help

@ aABAe B8 (@
o @ x |5 * |offeomponte.sml % &) | Efcompenentraene x| Ggres.. ]
dilv FramR@ BTy Composte: Wrojectt ||(294 =
ot [T B ad- 2 o )
=8 - Fxpousd Sardcos Componsis Fataeraal Refarences
[ = Comoenents ¥
-] 50W Content _-I Py f
162 clameen Process
] teststes E gm—h‘- ‘
o Hman Task
5 Appleaton Reesurtes
& Data Controe Bv z'ﬁ-h |
T Recendy Opened Fles Soring Contet
b2l corpmilexrd — Servin adenters ‘
To bugin creating o SOA composile application, | ADF 8C Service.
A Mt
rag-and-drep 3 Serdce Comparnent o an Adspter frefeis

Trom the Componsnt Paletts, of sslect frcen e
g click conbexd mem
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4. Drag-and-drop a BPEL Process from Component Pallet to the

JDeveloper canvas. The Create BPEL Process screen will appear

on the JDeveloper console.

5. Asshown in the following screenshot, you can name your BPEL process. In
this case the name is the default BPELProcess1. In the Template field, select
Synchronous BPEL Process. Executing Synchronous BPEL processes returns
a result. The Asynchronous BPEL processes may not return any value:

= Create BPEL Process I@
BPEL Process |.,]
A BPEL process is a service orchestration, based on the BPEL specification, used to describefexecute a ﬁ”ﬁ
business process (or large grained service), which is implemented as a stateful service.
(#) BPEL 1.1 Specification () BPEL 2.0 Spedfication
Mame: |BPELPrDcess 1 |
Mamespace: |http:,",‘xmlns.Drade.comf.ﬁ.pplicaﬁon 1/Project1/BPELProcess1 |
Template: |<;‘==° Synchronous BPEL Process '| )}
Service Mame: |bpelpr0cess 1_client Synch
Expose as a SOAP service Creat=g
Transaction: |required M|
Input: |{http:,|’,,’xmlns.orade.com,.’.ﬁpplicationlfProjectlfBPELProcessl}process | Q®
Output: |{http:,|’,,’xmlns.orade.corn,.’.ﬁpplication 1/Project1/BPELProcess 1}processhesponse | Q&

6. Asshown in the following screenshot, double-click on BPELProcess1 to view

the BPEL.:
Exposed Services Components External References
28 ® 2 BpELProcesst
bpelprocess1_client...
Operations:
process
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7. After double-clicking on the BPEL process, a window, as shown in the
following screenshot, will appear:

D s —
Refagtor  Search  Nawigate Bulld Bun  Versioning

e 8t Yiew

Application Took Window [Help
GeEg 90 XAR Q-0 - A P9 (-
Mavigator © Z)| (D5t Pagn ® | Elacpieaton] Overview X |ofSeompunsin sl % | gy BPRLPrccres . byed % | ) 3| B comporent Palettn ® | (glRes.. 1
o  CH vowlmBe @-o-S-@ e (@ )EEE @) (@ ) [G00) @ buu
X, 7 [ Pontrer ik = Partret Lika S )
= Oz O ¥ P Constiucts.
=) 504 Content ¥ Oradk Extensions
- danen B 20A T -
aamm - EPEL Services
oot
eessL s ’
muﬁm 1 @
&-[T) Business fiues

recevelnput
| s EPEPocess L bped
{ifh BPELProcess | componentType Ipsnknctmes | _chark +
] EPRLPrace Lt

TeplyCutu
Apyicaton Hesmrces.
I Diata Conlrola. BY
Forcrmnliy Cymere] Fles: 0
= Presect L - Stuchre X

8. The next step is to debug the basic BPEL process. Currently, the business
process has only receiveInput and replyOutput activity. Click on Run
(or Make) to compile the project, as shown in the following screenshot:

|+ Oracle JDeveloper 11g Release 1 - bpel-101- jws : Projectd,|
File Edit View Application Refactor Search Navigate Build Run Versioning
Goaag 90 XEE Q- -O- & d:idea- -4
A:ppil:atimﬂiwigatnr x 2] | &% HelloWorldProcess.bpel x
& bpel-101-HelloWorid B RO B -
abiee EVRT IR e Partner Links
Frajectd —,
rojects New... Ctrl-N
-7 BPM Edit Praject Source Paths...
BD SOM x Delete Project
[ S Version Project...
= Application Re
@8 Find Project Files
D Conneci sh 0 .
-7 Descript Show Overview
ﬂ_;bq Make Projectd.jpr CHrl-Fg
e Rebuild Projectd jpr AltFa
]
|+ Data Control Deplox
|» Recently O
Debug
o Thumbnail x| _
(sfThumbrai [ Reformat Ctrl+Al-L
Organize Imports Ctrl+AR-C
Compare With ]
Replace With ]
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9. After selecting Debug, the following dialog is displayed as no Default Run
Target was specified in Run/Debug page of the Project Properties dialog.

10. Use the dialog in the following screenshot to specify the Default Run Target.
Ignore any warning message about the non-existence of the src folder:

= Choose Default Run Target @

This project has no default run target. Please choose the file you want to run.
Default Run Target:
|C:'n,JDeveIoper'u'nyld\'c:rk'y!\pplicaﬁonI'Projectl'»,src | | Browse... |

Attempt to Run Active File Before Default

| Help | | oK | | Cancel |

. e E—

11. From the Activities toolbar on the right-hand side of your window, drag
an Assign activity and drop it between receivelnput and replyOutput.
The following screenshot will appear after the changes:

5 Oracie 1 . o P Ty mpa pllcation] Preject 1\ PELProcesLbp
e [dit View Appbcation Refagtor Search Mavigate [uild Bum Versigning Tooks Window Help
Fodd 90 1080 0 -0 - ARde b -¥- (8-
rgricaton tavasior % 0 & = |5 x [of o = [y casLbpel 5 =) | Component Pkt = [gjRes
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12. You can rename it by double-clicking on Assign1.

An Assign activity is usually used for manipulating data. For example, Assign
activity can be used for copying the contents of one variable to another.

Assign activity is mainly used for copying the XML data contained in one BPEL
variable to another BPEL variable. The data in a variable is visible and shared
among all process activities.
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Partner Link represents a link to services. JDeveloper's Source tab allows you to
make the changes to the sources if required. The following screenshot shows how
the Copy Rules tab can be used for creating a copy rule and connecting the source

and target types:
-, Edit Assign [
( General r Copy Rules r Annotations r Skip Condition
|Insert New Rule After '| e i O = ey
& BPELProcessl.bpel BPELProcessl.bpel &
D Partner Links Partner Links D
=[5 variables Yariables (£33
[} g Process Process g2
=3 variables Variables (55
---(x) inputWariable inputWariable 1’1}--
() outputyariable outputvariable (x)-=
+ X @3
From To
| Help Apply | | 0K | | Cancel

[

In the sample BPEL process being shown in the preceding screenshot, input data
from an input string is being copied to an output string using the concat function

of XPath.

XPath is language for navigating through elements and attributes in an XML
document and finding information within an XML document. The syntax of

XPath's concat function is as follows:

fn:concat (string, string, ...)

It returns the concatenation of the strings. For example,

concat ("My","first", "XPATH function!") gives the output as

My first XPATH function.

While copying the value of an input string to an output string, use the concat
function of XPath to combine the strings together to manipulate the data.

The Assign activities in BPEL build the XPath queries.

[46]

www.it-ebooks.info



http://www.it-ebooks.info/

Chapter 1

It is recommended to use the drag-and-drop feature for copying and assembling
functions. The source code example of the Assign activity is given as follows
(you can view the source code from JDeveloper' Source tab):

<assigns>
<copy>
<from expression="concat ('BPEL working ',
bpws:getVariableData ('input', 'payload',6 '/p:input))"/>
<to variable="output" part="payload" query="/p:result/
p:message" />
</copy>
</assign>

Assign activity in BPEL can do the following:

* Copy data of one XML variable from input to output

* Calculate the value of an expression and store it in a variable

The Assign syntax of the copy function is as follows:

<copy> <from...> <to...> </copy>

Deploying BPEL business processes

1. Asshown in the following screenshot, select Deploy from the JDeveloper
menu and select the project:

— Oracle JDeveloper 11g Release 1 - Application®jws : ProjectLjpr . W

Fle Edit View Application Refactor Search Navigate Build Run Versioning Tools W

FEE@ 90 XBE 00 &- ditda- b-¥-

(=l Application Navigator * () (Zstartpage x |[ElApplication 1 Overview X |of@compos

=] Application1 ~|[= - PO =2 B S8
Brniects Bl V& Partner Links

New... ctrl-n
Edit Project Source Paths...

3 Delete Project
Version Project...

| @B Find Project Files

Show Overview

é_t\.q Make Projectl.jpr Ctrl-Fg
& Repuild Projectl.jpr AltF8

-

Deploy
> Run
Application 7 4 Debug

Dats Conirol [ Reformat Cirl+Al-L
Recently Op:

Organize Imports Ctrl+Al-0

Compare With 3
Replace With 3

*=Project1.jpr

Restore from Local History...

[@] Project Properties...

Tesgn | Soures [Hetary
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2. Select Deploy to Application Server, as shown in the following screenshot:

=3 Deploy Projectl

Deployment Action

;.;{ Deployment Action | Select a deployment action from the list below.
T

| )
)-I-k Deploy Confiquration Deploy to Application Server

Deplay to SAR

Deploy this archive to SOA configured Application server(s)

3. Enter a Connection Name. For example, enter weblogic:

. N | —

(= Create Application Server Connection - Step 1 of 5 - - E
Name and Type
@1 Name and Type Specify a unigue name and type for the connection. The name must be a valid Java

i identifier.
T Authentication

Create connection in:  IDE Connections

] Connection Name:
| T

|weblcgic

Connection Type:

Weblogic 10,3 -

4. Ensure that you start Oracle SOA Suite WebLogic server and database

servers. Enter the WebLogic console user ID and password in the next screen.
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5. Asshown in the following screenshot, enter the server details that you

want to deploy the service to. In case of a development integration
environment, you may plan to deploy to a remote server. Enter the

remote server information:

=3 Create Application Server Connection - Step 3 of 5

Configuration

T Domain of the target will be verified

¥ Authentication
Weblogic Hostname (Administration Server):

WeblLogic Server connections use a host name and port to establish a connection. The

i
i@ Configuration

| [HomE-HR
T = Port: 55L Part:
. 7001 | 7002

[ Always use 55L

Weblogic Domain:

[50A_DEV_domain

| Help | | < Back || Next = || Finish || Cancel |

6. Ensure that the domain name is correct in the preceding screen. Click on
Next. As shown in the next screenshot, click on the Test Connection button

for testing the WebLogic connection.

If the application server box is empty, then do the following;:

o

server instances is up and running

services by providing the server information

Ensure that the WebLogic application server and SOA managed

Connect to an external WebLogic application server for deploying the
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7. Click on Next. In case of errors, ensure that you can connect to the WebLogic
console using an external browser. If you are using a proxy for your browser,
ensure that you use it while connecting from JDeveloper as well. Update or
remove the proxy setting to remove connection errors:

= Create Application Server Connection - Step 4 of 5

Test
Click Test Connection to determine if the information specified successfully establishes a
/l\‘ connection with the application server.
I ) Test Connection
¢ Configuration
1 Status:
".._.r.." Test -
| . Testing JIR-1£0 Runtime - . EUCCEmm=_
w Finish ) ] ;
Testing JIR-1€0 DomainBuntime ... =uccess.
Testing J3IR-B8 ... sSuccess.
Testing JIR-BB-LOCAL ... sSuccess.
Testing JHDI ... sSuccess.
Testing JIR-1E0 Edit ... =uccesas.
Testing HITP ... =uccesas.
Testing Server MBeans Model - .. success.
Testing HITP Authentication - .. success.
S of § sests successful.

[ < Back H Mext = i[ Einish H Cancel l

8. As shown in the following screenshot, the next screen will display a message
that the creation of the connection is complete. Click on Finish:
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(=5 Create Application Server Connection - Step 5 of 5 u
Finish
You have completed creating the connection.
/I\
] To open your connection, expand the connection node in the Application Server Navigator.
T Test
() Finish

9. Follow the steps and test the connections. Use default port numbers
configured while creating the WebLogic domain using the Configuration

Wizard. Once connected, JDeveloper will recognize WebLogic in the dialog
box, as shown in the following screenshot:

=3 Deploy Projectl

Select Server

AT Application Servers:

Deploy Configuration
an
Sell Select Server

|
)Tk SOA Servers
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10. The SOA BPEL process manager is required for deploying the BPEL service.
If you receive the following dialog box, ensure that the SOA servers are
running in the local server, otherwise proceed with selecting the SOA
server and finish the application connection process:

=5 Deploy Projectl ﬁ

SOA 5ervers

—

Choose the target SOA server(s) and corresponding partitions to which you want to deploy
thiz archive.

.,
#

I

SOA Server: Partition: Status: Server URL:

.
-

i Select S
,T\M

el S0A Servers
|

11. JDeveloper shows the following successful validation message:

ROV =RO EB-F-S5-Roa E (6@ ) BT ([ Monitor )| @pest |

Partner Links Partner Links

Assign] - jprocess/sequence fassign Zoom: 100|g
Design | Source | History

uildfile: C:ZwOracle'\Middleware'jdeveloper\bin\ant-sca-compile. xml

scac:
[scac] Validating composite "C:\JDevelcper'\mywork\BPELsamplel\BPELSamplel'\composite.xml™

[scac] Setting BPELC cpticn 'classpath' to C:\Oracle\Middleware\jdevelcper\jdeviextensionshocracle.sca.modeler

BUILD SUCCESSFUL

Total time: 3 seconds

-
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Testing and managing BPEL business
process instances

1. To test the BPEL process, log in to Oracle's Enterprise Manager (EM) web
interface using the following syntax:

http://{hostname}:/em

2. Log in using an admin user and password:

ORACLE 6
Enterprise Manager 11g

Fusion Middleware Control

Login to Orecle Fusson Middiewars Control

manage the health

| Mamagement
= Complete Security and Audit Management
il configure Logging snd Search Log iles

3. Asshown in the following screenshot, click on the default domain from SOA
node on the left-hand side navigation bar and select BPELSamplel. Click on

the Test tab:

- 0 BPELSamplel [1.0] @ Logzed in a5 weblogec] Host Heme H
B Parm_504_0€Y_domeln 9F3 504 Comprst P Rafreshed 3 23, 7912 giazie8 am €01
1=}

HE':‘ s | g tnsascs 0 | Yool | Acwe | Reen | | mn—.{ Tt %...i|‘g| P reld
o Rt el
| Dasbboard | Instasces | Fouks and Rejected Besasges | u-ln*W
EEg - @ Breral Tnsbances and Faulls bur the last 24 bours @
[ ) Metndata Regasbories. F Hecent Instane:
1 [ User Miessaging Service Show Ondy Rusaing Instances (1 Ruraiog 0 Total 0

Inutance $0 Namn Comenation 10 Initance Stain St Time
Ma comgaste inttances found,

K| o show aa
i Rescent Faulls and Risjected Mesage
[ —————

Lomar Meszage Recovery Fauk Time Kook Location  (rrRn e oo,
o fashs found

b Show A
= Companent Metrics
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4. Ensure that the WSDL URL is correct and has http instead of https. Click on

the Test Web Service button:

b' {88 tatge om0 e e ewav s/ wmtem D = & X || 5 Tea Web Senvice fFam 5., % ]_l
*

El [ defaux
R

& () WebsLogic Domain
[ (5] Metadats Repasteries WO | bt o . e L . _slient_spnntt
B (3 e 5 TR Dasic Auth Option for WSDA Access

G, [ paren win
Service bpelprecens]_dient_ep
Port BRELPrecesst_pt
Operstion [ pocess []
Endpoint URL | hita:/fBo

o edtendsont e [T

LT ¥ich Servics | M
Use this page to test sy WSOL. inclding WSOLs that are not in the farm. T best a Web service, enter the WSDL end chok Parse WSDL When the page refreshes with the WSDL detadls, first select the Service, then
st e B, ared Ui ssbect e Do i st s maret b st Spoecily avey ivp puararetows, e chick Tost Wb Sevvice.

==
[« [

ORACLE Manager 11g Setp . Helg. Loy Gt
i fam « $2 504 Infrastructare | 4, Topology.

2- ¢ BPELSamplel [LO0] @ Logged in i weblegic] Host Home HP'
2 i rem_son. 06/ domen 42508 Chrwoste . Page Ruasbad 3 29, 2012 0% ab 0t £
Bl [ Aphoation Deployments

HD s

BEE soa-ttra (\dniserver) Test weh Service @

U this page to test sy WD, incheding WSELS that are
and then select

WL

L me: 7001 as-infia = _chenk_egrwioL ), | Parse wSCL|
HTTP Bask Auth Option for WSDL Access
Tendtr hpripeocessl_chent_ep
Port BPELProerssd_ph
Operation |pmcens [=]

Request  Response

ray

Test Sests Hacuest successtully received.
Tiesponse Time (ms) 3065

Tere View =]
& rorws erspite tance wat genested. | Lssnch Flow Trage |
Nama Type value
O prylosd payload
First BREL program working
reslt string

ok i the farm. Ta best a Web service, enter Ehe WSEL and chek Parse WSOL. Whan the pape refreshes with the WSO decadk, it select the Sendcethen
¥ o test. Specty amy mput parameters, and dick Test Web Sendce.

Er-m.. 504 nfrastructure > | 4, Topology.
=k “F BPELSamplel [1L.0] @ Ligged m s weliligse | ses oo |
B Farm_504 DEV_domain offf S04 Compndie = Fage Bafashed ful 39, 7013 80636 AM 10T £
B () Appheation Bepnmests
© [ 504 :
5 EE soaiea (AdeinServer) Test web Service @
L defau

| Test wieh Senvice (Tl
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Summary

In this chapter you have developed an understanding of the concept and evolution
of BPEL, installing SOA Suite and JDeveloper, creating and deploying basic BPEL
services using JDeveloper and SOA Suite, and testing a BPEL service. The next
chapter covers major aspects of BPEL language that includes the basic activities,
structured activities, human workflow, correlation, and adapters. You will also
learn how to create complex BPEL processes using JDeveloper and their use cases.
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Web applications usually have business logic, workflow, integration with existing
enterprise applications such as SAP/JDE/EBS/SDFC, and packages such as Java/
ASP.NET. An example of workflow that can be part of a web application is order
processing. A typical order processing workflow contains references to services, or
in other words, consumes services such as create order, process payment, send order
to warehouse, check inventory, process, and send order to customers. The order
processing service illustrates a typical Business Process Execution Language (BPEL)
process scenario.

BPEL is a replacement to simplify your workflow and also, to some extent, a
replacement to the custom code that describes and implements the business
workflow. Typical web applications require more than one service to fulfill the
business requirements. The key challenges are: how to create the services and
how to orchestrate the services. We can use BPEL for describing, integrating,
and orchestrating a business workflow.

BPEL is an XML-based programming language used for describing high-level
business processes. The WS-BPEL standard facilitates the orchestration of business
processes and externalizes the processes as services. BPEL also facilitates the
interaction either among organizations or between different applications

within an organization.

Understanding the BPEL language

framework

BPEL is an XML-based language for creating end-to-end process flow. BPEL is
based on the WS-BPEL 2.0 specification and built on the Web Services Description
Language (WSDL) 1.1 specifications.
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A BPEL process always starts with a process element. A process element must have
at least one activity. Activities are the core of the BPEL language framework. Usually
a process element also has several attributes. The basic structure of the BPEL code is
as follows:

<process name="ncname">

<!-- Activities -->

</process>

Every BPEL has activities such as <receives, <reply>, and <invokes>. Activities
describe different action steps in a BPEL process that enable the interaction with
external and internal services. Note, that Oracle BPEL also allows interaction with
JCA adapters and EDN.

The most important concepts of BPEL are activities, partner links, variables,
correlation, and handlers. The BPEL processes expose WSDL interface for
consumption as web services. WSDL specifies the location of the service, the
operations the service provides, and describes how to access them.

BPEL activities

BPEL processes have a series of steps and each step is an activity. BPEL process logic
is performed by the activities. For clients, BPEL processes looks like any other web
service. In other words, a BPEL process is a web service that coordinates, integrates,
and orchestrates the basic web services to serve a business function. OASIS WS-BPEL
specifications classify activities in the following categories:

* Basic activities: Enables the process behavior such as invoking and
performing web services operations, updating variables, and partner links

* Structured activities: Enables the control flow logic such as flow
control activities
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Creating basic activities in BPEL

Launch

1.

JDeveloper and perform the following steps to create a basic BPEL process:

The first step is to set up the application. In JDeveloper, the term
"application" is used for specifying the workspace. An application can have
one or more projects. An application has a project for defining the models
and one or more projects within the same application for accessing and
processing the models. The basic deployment unit for an SOA composite is a
.sar (SOA Archive) file that could be part of an .ear (Enterprise Archive)
file. Click on the Application tab on the top menu bar of JDeveloper and then
click on New to set up the application workspace.

Once we have created an application workspace, create a new project using
the File tab on the top menu bar of JDeveloper and then click on New,
as shown in the following screenshot. Click on OK.

=3 Oracle JDeveloper 11g Release 1 - £
Edit View Application Re
E New.. Ctrl-M .
= Qpen... cH-0 “» New Gallery =
R v
Recpen Ml Technologies | Current Project Technologies
Closze Ctrl-F4 This st is filered according to the current project’s gaiaciad tachnologis.
Close All Ctrl+Shift-F4 ]
x Categories: [tems: Show Al Desarpbions
= General
(= | Save Ctrl-5 Appications -
Save A Cormections (L] s0A Project
3VE RS Daphsymant Deseriptors Opens the Create SOA Project dialog, with which you create a
Deployment Profles service-oriented architechure project usng new or existing service components
Prasects : Mk BPEL, Business Rules, Human Tasks, Medator, Adspters, and Wib
rojec
B saveall e S
Service Components To enable this option, you must select an application, a project, or a flke within
Transformations & project in the Appheation Navigator.
lmport... All Ttems
Export.. I
Compare With 4 [
Replace With 4 |
|
Page Setup...
Print Area L Help 3 Cancel
L A
E Print... Crl-P
Exit Alt-Fa
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3. Enter the Project Name, as shown in the following screenshot, and click
on Next.

(=3 Create SOA Project - Step 1 of 2

Name your project

. Project Na Project Name: |
5 Proj me
|

L Project s0A settings Directory: "‘mywork\bpel—m1-He\IoWorId\bpeI—lu1-He\IoWorId‘ProJect2‘[ Browse... ]
rProJectTedﬂncIog\es r r igted Libraries |
Available: Selected:

ADF Desktop Integration
ADF Faces
ADF Library Web Application Support

ADF Mobile Browser

Technology Description:

S0A is the Service Oriented Architecture to build compoesite applications. ‘

| Next > I[ Finish H Cancel ]

4. Select Composite Template as Composite With BPEL Process, as shown in
the following screenshot:

4 Create SOA Project - Step 2 of 2 [

Configure SOA settings

Composite Mame:
|Project2 |

A Project Name

L B -
I Project SOA Settings cqnrogte Template:

Empty Composite
Composite With BPEL Process

Composite With Business Rule

\Composite With Mediator

Composite With Human Task
Composite With Spring Context
Composite From Oracle BPA Blueprint

==
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5. Enter the Name for the BPEL process. Select Template as either Synchronous
BPEL Process or Asynchronous BPEL Process and click on OK, as shown in

the following screenshot:

T s

BPEL Process

A BPEL process is a service orchestration, based on the BPEL specification, used to describefexecute a
business process (or large grained service), which is implemented as a stateful service.

(") BPEL 1.1 Spedification () BPEL 2.0 Specification

Mame: |BPELProcessi

MNamespace: |htq::,’,’xmlns.orade .com/bpel_101_Hellowarld/Projects BPELProcess1

Template: [?S Asynchronous BPEL Process

Service Mame: |bpe|processl_dient

Expose as a SOAP service

Delivery: [async.persist

Input: |{http: ffxmins.orace.combpel_101_HelloWorld/Projects/BPELProcess 1tprocess

| %

Qutput: |h:l:,1.fxn1lns .oracle.com/bpel_101_HelloWorld/Projects/BPELProcess 1}processResponse | Ck

6. It will launch the BPEL process editor, also known as the composite editor,

within JDeveloper, as shown in the following screenshot:

il jte.xml X | o BPELProcessLbpel X |o]g itexml * | =]
SFPLBRO | B IFD Compasite: Project2
A
Exposed Services Components External References
=
bpelprocessi_client...
Operations:
process
v
< 3
Design I Source I Histaory [
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7. Double click on the BPELProcess1 icon that will launch the Design view of
the editor for defining the BPEL basic activities, as shown in the following
screenshot. JDeveloper creates the BPEL skeleton with basic activities such as
<receives> and <reply>. The source code can be viewed by clicking on the
Source tab at the bottom of JDeveloper.

M composite.xm! X | & BPELProcess1.bpel X o[ composite. xmi X |ﬁgaBPELPH)OEl51.hpe| X| =]

AP =20 L R R S '-._“' -m|@ Monitor_]l'_ T Test || » ,| @

Partner Links Partner Links

; O

@
receivelnput
&

bpelprocess1_client

&

replyQutput

Zoom: @g * G)Q.

Design | Source | History

Activities

BPEL is a programming language, and activities provide functions and
operations for creating a BPEL process web service. Understanding the
purpose and usage of the activities are very important for creating a BPEL
process to serve a business function.

In JDeveloper, activities are listed as BPEL constructs and are the building blocks for
BPEL processes. Each of the BPEL constructs has the following;:

e Name

* Associated properties — depends on the constructs

The activities available from Component Pallet located on the right-hand side of the
JDeveloper window are shown in the following screenshot:
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a
i3 Component Palette

a
Y Component Palette =

Crade Extensions

§if AQ Adapter

i BB

4 BAM Adapter

{E Database Adapter
% Direct Binding

{ﬁ EJB Service

{E File Adapter

{a FTP Adapter

(i@ HTTP Binding

{8, M5 Adapter

4% MQ Adapter

£ oracle Applications
£ Socket Adapter
2} Third Party Adapter
% Web Service

|BPEL 2.0 |ereL 2.0
& &
BPEL Constructs

BPEL Constructs

SOA Components

0 Business Rule
& Human Task
<& Mediator

ComponentPaIette x ComponentPalette x

|BPEL 2.0 [BrEL 2.0
d
BPEL Constructs
{;? Invoke
% Dehydrate & Partmer Link
5 Email i Receive
i)m & Reply
% Java Embedding — Basic Activities
ﬂ'-l] Assign

3 Phase

[ Receive Signal
@ Replay

=] signal

g sms

[ Transform

@4 User Notification
!_:l Voice

£h Compensate

&= CompensateScope
(] Empty

Exit

#, Rethrow

A Throw

o validate

) Wait

— Structured Activities |
& Flow

o, For Each

P If

EY Pick

[ Repeat Until
Scope

% Seguence

The main BPEL activities are Receive, Invoke, and Reply. The activities can be
added to BPEL by dragging-and-dropping it from the Component Pallet, as shown
in the following screenshot:

Partner Links - Fartner Links )
O BPEL Constructs
— Web Service
= o oD
3 5 Invoke
Gt Partner Link
o)
2 Reply
receivelnput — Actividies
(.B [} Assign
<£h Compensate
‘ Receive [ Empty
I Terminate
replyQutpu
[ﬂ Throw
N
& (&) wait
— Structured Activitiss  —|
& Flow
O &Y Pick
Scope
§ Sequence
<& Switch
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An example of an activity is Invoke. The Invoke activity is for synchronously,
or asynchronously, calling services defined in partner links. For synchronous
invocation, specify the input and output variables. Double-click on the Invoke
activity after dropping it on the JDeveloper canvas from the Component Pallet
to add configuration parameters, as shown in the following screenshot:

5 Edit Invoke ==
F.Armtzﬁons | Assertions | Skip Condition | Headers |
General It Correlations [ Properties |
MName: [[nvokeCreditagency |
Conversation ID: | | Ef"!
Detail Label: | |

Invoke as Detail
Interaction Type: |~,,u§ Partner Link ~
Partner Role Web Service Interface

Partner Link: |CreditAgency | &
Operation: [ -]
Variables
Input: [customerDetails | Q
e O
E Apply | | OK. | | Cancel

The activities within a BPEL process implementation can be categorized as follows:

e Basic activities
e Structured activities

* Fault and error handling

This following section provides a brief overview and usage of BPEL activities.
The activities enable you to perform specific tasks and operations for a BPEL
process implementation.

Basic activities

The main steps of a BPEL process are performed by basic activities. The basic
activities communicate with web services (receive, invoke, reply), change the content
of variables (assign), wait for a certain period (wait), or terminate the process (exit).
The following is a brief description of the basic activities:
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e Receive:

o

[e]

Reply

o

[e]

Invoke

[e]

[e]

Part of the BPEL default template

Waits for a client to make a request or processes asynchronous
callback responses from external services

Part of the BPEL default template

Sends message as Reply after completing the processes

A BPEL process uses Invoke to make service calls to partner
web services

Invokes partner web services either synchronously or asynchronously

In synchronous invocation one needs to specify the input and

output variables, while in asynchronous invocation one needs

o

o

* Assign

o

o

to specify only the input variables.

Transform

It is an XSLT Mapper and maps source elements to target elements

Transform enables us to convert the document format usually from
one XML schema to another XML schema or from an XML schema to
another format such as Text, HTML, or PDF

Helps working with complex data structures

Provide multiple copy operations such as append, insert after,
and insert before

Assists in copying and manipulating XML documents and elements

Assign is mainly used for copying variables and Transform is
used for changing the style of the document. Both Assign and
Transform activities provide mapping of source elements to
target elements; however, Transform is for complex and huge
amounts of mapping and Assign is more for straight forward
mappings. Assign activity will assign values to variables or
initialize the variable for normal transformation. Transform
provides validations as well. Transform creates a new
document and Assign modifies an existing document.
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e Wait

°  Sleep for a certain amount of time or wait until a specified time
has passed

°  Usually used for waiting for a callback on asynchronous service
response or recovering a failed service call after some time

Two of the available formats of the Wait activity are as follows:

* CCYY-MM-DDThh:mm:ss (use this format for specifying
a wait until the time is reached). For example: <wait
R until="'2014-05-10T01:02:00"'"/> means wait
% until 01:02:00 A.M., May 10, 2014.
a8

*  PnYnMnDTnHnMnS (use this format for specifying
the Time duration for wait). For example: <wait
for="'PO0Y01M0O2DT03H04M05S"' " /> means wait for
a duration of 00 years, 01 months, 02 days, 03 hours, 04
minutes, and 05 seconds.

°  Assists us to end the process

°  Usually Exit is used to kill/exit a running BPEL process, which is
usually done when an exception occurs or data validation fails for an
activity within the BPEL process. For example, an invalid order ID
will make the BPEL terminate the activity and will not proceed with
order fulfillment activities. The Exit activity replaces the Terminate
activity from BPEL 1.1

* RepeatUntil

°  Provides a mechanism to repeat the execution of a contained activity
until a given Boolean condition becomes true.

°  The minimum execution value is one.
* Compensate

°  Assists us in implementing recovery business logic when it is either
partially or fully executed

°  Compensate activity through compensation handlers allows us to
cancel or reverse a previously executed activity

° A compensation handler defines an undo sequence, for example,
cancel order

°  Compensate activity can be invoked either from another
compensation handler or only from a fault handler
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* Empty

o

[e]

No action activity

Usually used when you catch an exception and are taking no action

Structured activities

BPEL provides activities for conditional branching based on data (If-Else), parallel
execution (Flow), loop activities (While), way to group activities (Scope), executing
activities in parallel (Flow), and selective event processing (Pick). Brief descriptions
of the structured activities are listed as follows:

* Scope
e If

*  While
*  Flow

Assists in grouping activities

Collection of nested activities with its own set of variables, partner
links, exception handlers, message handlers, alarm handlers, and
compensation handlers

Assists in branch-out processes within a BPEL process.

Provides conditional branching such as between two or more
branches using if, else if, and else constructs. The concept is
the same as other programming languages' switch statement.

Replaces the switch activity of BPEL 1.1.

While is a looping construct

Usually used while working with list, retry logic, or callback

Facilitates parallel execution or multi-threaded processing.
Flow enables parallel execution of BPELs activities.

For example, in a BPEL process, you need to perform two activities:
getting the order name and location that can be processed in parallel
for a better response time. We can create two BPEL branches and
execute both in parallel using Flow.
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e DPick

°  Pick enables BPELs to implement event-based business logic that
forces the process to wait until an event occurs.

°  Pick enables BPELs to wait for message event(s) that are defined
on onMessage or time condition alarm event(s) that are defined on
onAlarm.

° Pick is very similar to onMessage in asynchronous JMS processing.
The onMessage trigger will process the message once it arrives in
either queue or topic.

* Sequence

° Single-threaded processing

° Enables executing a set of activities sequentially in a BPEL process
* forEach
°  Replaces FlowN activity of BPEL 1.1.

° Itis similar to a for loop in a programming language such as Java
that enables the execution of multiple activities sequentially or
in parallel.

Fault and error handling

Fault and error handling activity in BPEL allows us to implement the recovery from
the runtime errors or business constraints. BPEL provides different fault-handling
activities such as Catch, CatchAll, and Throw. Brief descriptions of the fault and
error handling activities are listed as follows:

* Catch
°  Catches an error condition
° Catch enables BPELs to catch an error or fault by its name. The catch
activity gets executed only on failures
* CatchAll
°  Catches unnamed error conditions

°  CatchAll enables us to catch errors even by not specifying and/or
knowing the name of the error
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° It could be used if all the errors are handled the same way or in
combination of Catch, if some errors needs special handling,
and if a subset of them are handled the same way

e Throw

[e]

Reports an internal fault

o

Generates custom fault messages inside a business process

Synchronous versus asynchronous

processes

To create BPEL, use either the Synchronous BPEL Process or Asynchronous BPEL
Process template from JDeveloper.

Another useful type of template available is the One Way BPEL process.
M One-way messaging is a type of asynchronous process. Messages are sent
Q from the calling processes; however, no response is expected. It is a
one-way call. The Subscribe to Event template can be used for
subscribing to business events.

The synchronous BPEL default template contains the initial Receive activity and
final Reply activity. We can add more activities between Receive and Reply based on
the business process and logic. A typical BPEL requires more activities to process the
business logic in addition to Receive and Reply activities.

Usually BPEL contains activities such as Assign for copying and manipulating the
XML content.

Usually synchronous BPEL processes wait for Reply until processing is complete
while the Asynchronous BPEL Process default template contains the initial Receive
and Callback activities. One can add more activities between Receive and Callback
based on the business process and logic.
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The following figure depicts the typical BPEL structure for synchronous and
asynchronous BPELs. The client receives the immediate response for a
synchronous BPEL and the delayed response for an asynchronous BPEL.

W, w_

Client Client

Receive Input

Receive Input

Immediate Response Delayed R
Reply output Reply output

Use synchronous BPEL processes if the BPEL process requires a request-response
model. However, creating asynchronous processes is a more flexible and fault-
tolerant practice that usually avoids blocking the WebLogic threads.

Asynchronous services are a call-and-forget service. The response may
not return for an asynchronous service. The client can immediately
perform other processing work after making an asynchronous service call
and doesn't need to anticipate a response immediately.

. Anupdate on a database is an example of a synchronous process. BPEL
% waits until it completes the database update activity and then replies and
S completes the process.

An example of an asynchronous process can be, getting a credit

score from a credit agency system. The asynchronous BPEL provides
information about a person to the credit agency and drops the operation.
The asynchronous process continues to do processing and it determines
when to accept the data from the credit agency.

For asynchronous processes, there is no need to wait for a response before
proceeding to the next step. The response can be received as part of a separate
process. While creating a BPEL process in JDeveloper, we select either the
Synchronous BPEL Process or Asynchronous BPEL Process template based on the
design of business process and logic. The following screenshot shows the Design
view of JDeveloper for synchronous and asynchronous BPEL processes:
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Synchronous BPEL Services

Fartnar Link:

_,ﬁ.s_y_nchrﬂnﬂus BPEL Services

After completing the process, the synchronous BPEL process sends a response back
to the client using replyOutput. On the other hand, the asynchronous BPEL process
calls back the client with the response message using callBackClient. Synchronous
process provides a reply and the asynchronous process needs to implement a
callback using the Invoke activity.

Oracle BPEL Process Manager uses the WS-Addressing technique for message
correlation between the sender and receiver. In order to correlate the response
messages, Oracle BPEL Process Manager simply adds Unique Identifier (UID) in
the WS-Addressing headers on the initial request that floats with the simple object
access protocol (SOAP) packets. You're not required to take any action as Oracle
BPEL Process Manager automatically adds the UID and callback address to correlate
the response messages.

The following table explains the major differences between synchronous and
asynchronous BPEL processes:

Synchronous BPEL Asynchronous BPEL

Immediate response Delayed or optional response

Returns the response with a Reply activity =~ Returns the optional response with Callback
implemented with an Invoke activity

Client always waits for a response Client does not always wait for a response
Client blocks the WebLogic thread until In most cases, client releases the thread
it completes the operation and returns after sending the request
a response
Processes are short-lived. Sends a response ~ Long-running process. Sends responses to
to invoker immediately invoker when the process is complete
Default timeout is 60 seconds No timeout
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Selecting the timeout value for
synchronous processes

Synchronous processes have a default timeout of 60 seconds. If the synchronous
flow takes more than 60 seconds, we must increase the timeout by configuring the
Timeout property for the Receive activity.

As shown in the following screenshot, edit the Receive activity and add a Timeout
value. Chapter 3, Invoking a BPEL Process, covers more details of Timeout:

o : - Edit Receive et . (et |
Annotations rAssertons |/Sk'pCondt'on |/T|meout |/Headers |
2 General |/ Correlations |/ Properties |
T 3 (@ For () Untl
Lo
: & Delete (2 Time: IE‘Yrs EMons EDays EHrs EMins ESE\:&{}I
{ receivelr) RS
———— = — =)
| | B
Inzert Before »
q =l Insert After 4
replyul “ Cut
Copy
Paste »
View ]
O Run »
Display 4
Search ]
5] Bookmark ]
b:ﬁ Manage Bookmarks... L
> Brint.. r Help Apply || oK || Cancel
& Create JPEG Image... —

The timeout property can be added in the Partner Link as well. The following
screenshot shows how to add a timeout value for synchronous processes in
JDeveloper. Right-click and edit the process that requires the timeout value.
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r

= Edit Partner Link

)

bpelpro
rGeneral rhag: rl’rq:uty |
[Mame: |b|:|e||:|roce551_dier1t |
Process: |BPELP|'ocessl |
WSOL Settings
& Qamn @
[ & WSDL URL: BPELProcess Lwsdl |
Paste ' Partner Link Type: [3“ BPELProcess1 v]
View ’ Partner Role: ’% —— Not Specified —— ']
Run 4 : -
Display , My Role: ’% BPELProcess 1Provider ']
Search »
W Bookmark
fprocessfp
¥ Manage Bookmarks...
Design IS
Tn | > i T | ] o ]
&5 Create JPEG Image...
% BPELPr L ’

Click on the Property tab on the Edit Partner Link window. As shown in the
following screenshot, click on the green + sign to add the timeout property.
Please note that the timeout value set here is a client timeout:

= Edit Partner Link % | =5 Edit Partner Link (e
General || Image | Property General | Image | Property
Property Names: EF ® Property Names: % *
-
= Create Property
Property Value: [ Help ] [ oK ][ Cancel ] Property Value:
120]
ooy J[ok_][ cone [oeoy [0 ][ oo
’
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BPEL correlation

Correlation is a process that matches incoming messages to a particular BPEL
process instance. Synchronous BPEL does not require correlation. Correlation
is only required for asynchronous BPEL processes.

Oracle BPEL Process Manager automatically establishes correlation using
WS-Addressing. However, manual content-based correlation is required if the
asynchronous service doesn't support WS-Addressing or the BPEL message is
coming from an external system.

Oracle BPEL Processor Manager has the following two methods for correlating
asynchronous callback messages to the calling instance.
*  WS-Addressing

* Correlation sets
One needs to write a manual correlation for the following scenarios:

* Calling service does not support WS-Addressing.

*  When the asynchronous call has multiple layers. For example, Service A calls
B, B calls C, and C Calls D. Response comes from D to A (instead of D to C to
B to A). Another option in this scenario is to manipulate the replyTo header
without implementing custom correlation.

Creating a Correlation set

A correlation set is a set of properties shared by all messages in the correlated group.
These properties must be defined in a WSDL file imported into the BPEL process.
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The first step is to create a correlation set. In order to create a correlation set, first
click on the Correlation icon (up and down green arrow icon) on the JDeveloper,
as shown in the following screenshot. Second, click on the green plus sign on the
Correlation Sets window, as shown in the following screenshot that will open the
Create Correlation Set window. Third, enter the Name and click on OK. Another
option to create a correlation set is to create it from Invoke and Receive activities.

www.it-ebooks.info
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Associating the Correlation set

In JDeveloper, double-click on the Receive activity on BPEL on the Design view as
shown in step 1 of the preceding screenshot. It will launch the Edit Receive window,
as shown in the following screenshot. Click on the Correlations tab and populate
the Correlation Set and Initiate values, as shown in steps 2 and 3 of the following
screenshot. Click on OK.

LUAOA=2ZOQIE-¥-S-Q 2 (- D (@] et |5 @R L2

Partner Links Partner Links o 52)

O - Edit Receive o |
- Annotations rAsserﬁons rshp Condition r'l'lmeout rHeaders |
1 General r Correlations r Properties |

Correlations: '* / ®

Correlobionss

“gCorrelation Set1
a |7 3

InvokeCreditAgency

&

CreditAgency Assignl

<1I>

Receivel

receivelnput - fprocessfsequence freceive[1]

Help apply || ok || cancel

Design | Source | History

=

Creating property aliases

Property alias is for telling the BPEL process how to extract the value of the property

from the specified message. The property aliases assist us in mapping a property to

a field in a specific message part and that can be used in XPath expressions. Multiple

property aliases may be required for correlation, such as the one for instantiation and
another one for validation.

To create a property alias in JDeveloper, double-click on the Property Aliases icon,

as shown in the following screenshot. Select the correlation set to associate with a
property alias. If the message part is an element or a complex type, you can define an
XPath query to identify the location of the property within the element or type. In the
Query field, add appropriate XPath expressions. An XPath expression is for navigating
within an XML document and helps to directly define a part of the XML document.
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As a final verification, you may review the WSDL file content to ensure that the
properties of the correlation set are defined.

Adapters

Adapters facilitate a configurable integration among disparate business systems
without worrying about underlying frameworks, tools, and technologies used in
implementation of an individual business system. Use of adapters enable reusability
of existing applications and systems, therefore, it increases ROI and provides agility
for any organization.

The Oracle SOA Suite's adapters are designed and developed using the J2EE
Connector Architecture (JCA). Oracle provides adapters to integrate various
packaged applications, legacy applications, databases, middleware messaging
systems, and web services.
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BPEL processes may require working with multiple external resources. The
following are some of the common use cases for BPEL processes to connect to
as part of your application(s):

* An external filesystem for retrieving data or writing data either over
FTP or locally-mounted NFS

* A database for Create, Read, Update, and Delete (CRUD) data

* Message Oriented Middleware (MOM) for asynchronous or synchronous
communication with point-to-point and/or publish-subscribe model

* An external application such as PeopleSoft

Adapters are used for connecting your BPEL process to other resources. The major
advantage is decoupling. The resource may be local or may be residing remotely.
Usually partner links depend on adapters for connecting to resources.

Several adaptors are included as part of SOA Suite container for connecting with
resources or external systems. Please note that some of the adapters may require
their own separate license. The Oracle SOA Suite's BPEL JDeveloper IDE Component
Palette provides out of the box adapters: AQ Adapter, BAM Adapter, Database
Adapter, File Adapter, FTP Adapter, J]MS Adapter, MQ Adapter, Socket Adapter,
and Third Party Adapter. These adapters' services are usually defined within a BPEL
process partner link.

Adapters provide an interface for connecting to external resources from BPEL
services, as shown in the following figure:

External Application
BPEL ‘
JMS Database —
AN Adapter Adapter- Database
(JCA) (JCA)
Message Oriented Middleware System (MOM) FTP
Example: IBM MQ Series, WebLogic JMS Adapter
(JCA)
v
(= fiﬂ
FTP Server
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Database Adapter

The Oracle Database Adapter enables a BPEL process to communicate with Oracle
databases or any third-party databases such as MS SQL and MySQL through JDBC
drivers. One can use a vendor's database for design time and another for runtime
because BPEL processes are database-platform neutral.

In order to leverage Database Adapter to create composite web services, one needs
to establish database connections. One can establish all the database connections by
navigating to File | New | Connections, or alternatively one can create database
connections on step 3 of the Adapter Configuration Wizard. In order to create a
database connection, you need to provide the database details such as Connection
Type, Username, Password, Host Name, JDBC port, and Service Name, as shown
in the following screenshot:

- Create Database EDn nection_ - = E — @
Choose Application Resources to create a database connection owned by and deployed with the Eéa]
current application (bpel-101-HelloWorld). Choose IDE Connections to create a connection that
can be added to any application.

Create Connection In: () Application Resources () IDE Connections
Connection Mame: |C0nnecti0n1 |
Connection Type: |Orade (IDBEC) = | 1
Username: C Rale: | I\ :
Password: Save Password I
- Oracle (JDBC) SettifmysqL |
["] Enter Custom JDH :
Driver: v| [
Host Mame: ||0ca|host | JDBC Fort: |
(3) SID: e | |
() Service Name: :
1
Test Connection :
I
I
|
| Help | | OK | | Cancel |

When the Database Adapter is used to poll for database events (usually an INSERT
operation into an input table) and to initiate a process; in Oracle BPEL process, it is
a partner link tied to a Receive activity. The expression inbound (from database into
SOA) is commonly used.
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When the Database Adapter is used to invoke a onetime DML statement such as an
INSERT or SELECT, in an Oracle BPEL process, it is a partner link tied to an Invoke
activity. The expression outbound (from SOA out to the database) is used.

The following screenshot lists the entire operation types one can leverage as services
using Database Adapter to create composite web services within Oracle BPEL
Business Process Manager:

& Adapter Configuration Wizard - Step 4 of 5

Operation Type

Select the Operation Type and click Mext ko continue defining the operation.

Operation Type: () Call a Stared Pracedure or Function
(%) Perform an Operation on a Table
Insert or Update (Merge)
Insert Cnly
[ Update Orly
[ Delete
Select
[ 5elect By Primary key
[ Guery By Exampls
() Pall for Mew or Changed Records in a Table
() Execute Pure S0L

Cache Usage: |none (default) '|

Help | < Back. " Mext = Cancel

File Adapter

The purpose of the File Adapter is to enable the BPEL service to exchange files
between BPEL services deployed in SOA Suite and an external filesystem that is a
locally mounted NFS. The File Adaptor also can transform an XML file to text file.
The File Adapter has a triggering mechanism that enables or activates transfer of
the file once the file arrives in a location specified in the configuration. The polling
frequency can be defined using the Adapter Configuration Wizard.

The following screenshot lists the File Adaptor operation types: Read File, Write
File, Synchronous Read File, and List Files on a local filesystem:
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e |
5 FILE Adapter Configuration Wizard - Step 4 of 4 e

Operation

The File Adapter supports four operations. There iz a Read File operation that polls for incoming files in your local file
gystem, a Write File operation that creates outgoing files, a Synchronous Read File operation that reads the current
contents of a file, and a List Files operation that lists file names in specified locations. Specify the Operation type
and Operation Mame. Only one operation per Adapter Service may be defined using this wizard.

Operation Type: () Read File
() Write File
() ynchronous Read File
(") List Files

Operation Name:

Llw

JMS Adapter

The main purpose of JMS Adapter is to exchange messages between a Message
Oriented Middleware (MOM) such as IBM MQ series, Progress SonicMQ or
Apache ActiveMQ), and BPEL services deployed in an SOA Suite platform.

Oracle has certified that the JMS Adapter works with AQ JMS (JMS provides OJMS
8.1.7,9.0.1.4, and 9.2), WebLogic JMS, and third-party services such as TIBCO JMS,
IBM WebSphere MQSeries (IBM MQSeries JMS 6.0), and Apache Active MQ.

The JMS Adapter supports three types of operations: Consume Message, Produce
Message, and Request/Reply. The Consume Message operation polls for incoming
messages from a JMS destination while the Produce Message operation puts
outgoing messages to a JMS destination. The Request/Response operation
performs both Consume and Produce operations to JMS destinations either
synchronously or asynchronously.

Web Service Adapter

Web Service Adapter assists us in creating a SOAP web service binding

component for message delivery. Binding components such as web services make
service-oriented architecture (SOA) applications accessible to the outside world. The
Web Service Adapter provides two types of service bindings: Reference and Service.
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Service binding creates an inbound SOAP service in the Exposed Services (left)
swim lane that provides the outside world with an entry point to the SOA
composite application, as shown in the following screenshot:

@ Create Web Service X
Web Service
Create aweb service for services external to the SOA composite. %

Mame: |ServiceTest1 |

Type: [serviee =

WSDL URL: | | &

Port Type: | v|

Callback Part Type: | - |

[] copy wsdl and its dependent artifacts into the project.

Mote: Keeping a copy of a WSDL may result in synchronization issues if the remaote WSDL is updated. It is
recommended not make local copies - this should be reserved For sibuations such as offline designing.

Transaction Participation: ||\|E\-'ER bt |
MEVER.
SUPPORTS
MANDATORY
Help Cancel

Reference binding creates an outbound SOAP web service in the External
References (right) swim lane that enables messages to be sent from the SOA
composite application to external partners in the outside world, as shown in the
following screenshot:
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& Create Web Service

/
%‘

Web Service

Create a web service for services external to the S04 composite,

Mame: [ReferenceTestt |
Tvpe: [Reference ¥

WSDL URL: |

Port Type: | -

Callback Port Type: |

[ copy wsdl and its dependent artifacts inko the project.

Mote: keeping a copy of a WSDL may result in synchronization issues if the remaoke WSDL is updated, It is
recommended nok make local copies - this should be reserved For situations such as offline designing.

Transackion Participation: |WSDLDriven '|

WSDLDriven

Help

Cancel

It is recommended that you do not create a local copy of a WSDL and do
not update the WSDL location in your file in Source view manually. This
action is not supported. WSDL location updates made in the Design view

are supported.

WSDL describes the capabilities of the service that provides an entry point into an
SOA composite application or a reference point from an SOA composite application.
A service or reference is defined by a port type and, optionally, a callback port type.
The WSDL file can define more capabilities (port types) of the target web service, but

a service only uses the one defined by the port type.

Transaction Participation configures the level of support for WS-Coordination and
WS-AT transactions. WS-AT provides transaction interoperability between WebLogic
Server and other external transaction processing systems, such as WebSphere, JBoss,
Microsoft .NET, and so on. This enables external transaction managers to coordinate

resources hosted on WebLogic Server over WS-AT or vice versa.
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Implementing human workflow with Human
Task components

There are business use cases that require decision-making by a human as part of the
workflow. BPEL provides Human Task to achieve this. The BPEL composite service
with Human Task(s) will always be an asynchronous service.

Drag Human Task from Component Palette to a flow activity of a BPEL process.
It will open up a Human Task wizard, as shown in the following screenshot:

Human Task b4
| General rndvanced rnnnotations
Task Definition: |Humantask2 '| “F
Task Title: |MyTestHumanTask | Ef‘l
Iniitiakar: | | Ef‘l
Priarity: |3 v|
Task Parameters BPEL Yariable
Help Apply | | OF | | Cancel
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It will pop up a window to let you configure the Human Task's high-level properties,

as shown in the following screenshot:

@ Create Human Task

Human Task

A human task describes the tasks For users or groups to perform as part of an end-to-end business
process Flow,

(2

]

g

X

Marme: |Hurnantask2

Priarity: | 3 { Mormal )

Mamespace: |http:,l',l'xmlns.oracle.u:orn,l'SOP.Application,l'Project1,|'Humantask2

Title: |MyTestHumanTasH

Oukcomes: |APPROVE,REJECT

Parameters:

* 7K

Source Pavlioad In Task

Help [0]4

J | Cancel

It will open up a component editor to configure the Human Task in detail. One can
also open the component editor by right-clicking on the Human Task icon on the
partner links on the right-hand side of the Design panel. On this tab, you can
create input data, assignment, notification and events, access, and deadlines to

the Human Task.
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The following screenshot shows the Design view of the Human Task where you
could create the next steps for a REJECT, ACCEPT, or Otherwise outcome for a
Human Task:

Humantask21

X

Task outcome is REJECT  Task outcome is APPROVE

Summary

In this chapter, we learned the details of Business Process Execution Language
(BPEL) structure, language framework, adapters, and how to create a BPEL process
using Oracle JDeveloper IDE. We also learned the use cases and implementation
steps for synchronous BPEL processes, asynchronous BPEL processes, manual
correlations, and human tasks. In the next chapter, you will learn how to invoke
BPEL processes from Java and vice versa. You will also learn about BPEL processes
transaction timeout.
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BPEL provides an enterprise and cross-enterprise approach for SOA with simple
descriptions of how to orchestrate processes and invoke external programs,
applications, and/ or services. In practice, BPEL is actually extending the existing
WSDL standards. WSDL is an XML-based language for describing web services that
includes the details of how to consume them.

BPEL does not replace Java, .NET, or any other programming language, rather it
complements them. In this chapter, we will talk about interoperability between
BPEL and Java. BPEL provides excellent workflow process capabilities; however,

one may find competing arguments from associates that it may not be worth it

due to investments required in learning and using BPEL, additional infrastructure
requirements, and an additional layer for troubleshooting. BPEL won't solve all the
enterprise applications' problems, rather it is a tool to simplify reusability of discrete
systems and facilitate seamless process agility to design and deploy enterprise class
composite applications. The key to success is to realize when and how to use BPEL in
implementing composite applications.

Communicating between BPEL to/from
Java

To reuse and integrate applications, one can create web services using XML and
HTTP. Web Service Description Language (WSDL) is an XML-based language for
describing web services. The web services can be located and invoked over the Web
using WSDL from the service providers.

A WSDL contains an element named <binding> which describes how the message
is transmitted on the wire and a <service> element that contains the location of the
web service.
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The <portType> element in WSDL provides a set of operations for the calling clients.
Port type is very similar to the concept of interfaces in Java. Java interface specifies
methods that a calling client can consume but only by specifying a method of its
own. Similarly, Port type in WSDL specifies the operations available that a calling
client can consume but only by specifying an operation of its own.

Usually BPEL process consists of multiple steps that provide an overall process.
Each step is called an activity. BPEL interacts with external services either by
invoking operations on external web services or by receiving invocations from
external entities. In simple words, it is either the consumer that invokes operations
to others or the provider that receives invocations from others.

Invoking a BPEL process from Java

BPEL is a workflow system that manages coordination and communication for
multiple concurrent conversations at the same time. Administrators can view the
status of each request in the Enterprise Manager (EM) console.

BPEL provides client interfaces via SOAP, JCA, or native Java. BPEL itself is a
service that can be invoked from Java programs. BPEL processes can be invoked
using Oracle-provided Java APIs. Usually the BPEL processes are invoked from a
Java program using Partner Link.

A BPEL process is available for invocation from standalone Java using one of the
following interfaces:

*  WSDL Interface

* BPEL Process Manager Java API

* JDeveloper Web Services Proxy

* Business delegate Java interface
Invoking BPEL is similar to calling any other web service from a Java program. BPEL
implements a service that is defined in the WSDL. In case you are using Eclipse or

NetBeans for writing the Java code, right-click on your project and select New Web
Service Client. Select the WSDL for a BPEL process in the dialog box.
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BPEL can be initiated from Java using business delegate Java interface from a locally
or remotely used RMI. Partner Link allows BPEL to have conversations with
WSDL-defined web services.

In JDeveloper, we can invoke a BPEL process from Java programs using the SOAP
interface or native Java interfaces. The following figure shows the structure of
invoking a BPEL process:

BPEL
w3
Client
Partner Partner N .
J ™ Link Link » WebService
=j
Java
Programs

In Java, the invocation of web services is performed using the JAX-RPC library.
JAX-RPC Java API enables Remote Procedure Calls (RPC) and XML-to-Java and
Java-to-XML mapping. Use generic Java API to invoke a BPEL process.

Invoking a service from a BPEL process

BPEL uses Partner Link for invoking synchronous and asynchronous services. BPEL
processes may alternatively use the Invoke activity that opens a port in the BPEL
service component to send and receive data.
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Partner Link

Partner Link provides references to external services. Partner Link is the door for
outside services. While editing a BPEL process, one can create a Partner Link to
invoke external services. As shown in the following screenshot, drag-and-drop the
Partner Link to the JDeveloper console and select the SOA Resource Browser for
selecting the WSDL for interacting with another web service using the standard

WSDL interface:

AW O=R0 B-W-S5-@

2 W './_ﬁ'

ml Mnnitnr\H’ %Test || ™

|:2:StoreFrontService.jpx % & APELArocess Lapel * | offd composite.xml X | [&|sampleWebserviceApplication Overview * |_§]Wehservice.java B0 CnmpunentPaIethe x

| @ | |gpEL .1

=» Create Partner Link

===

General | Image | Property

Mame: |ParmerLink1

Process: |

WSDL Settings

WUSDL URL: [

@i

@

S
| S0A Resource Browser...

&

Partner Lin

Partner Link Type: | 8°

Partner Role: |C‘B

My Role: |(B

Help

Apply

|| ok

| | Cancel

BPEL Constructs

— Web Service
& tnuoke

%} Receive
) Reply
— Activities
ﬁ{l Assign
4h Compensate
[ empty
Terminate
A Throw
) wait
— Structured Activities —]
<-l> Flow
&Y Pick
Scope
§ Sequence

@ Switch

] While

As shown in the following screenshot, select the WSDL file from your filesystem

for interacting with another web service. Other options are to locate the WSDL file
from Resource Palette and Application or retrieve WSDL using the WSDL endpoint
URL. It is recommended to test and confirm the WSDL URL using an external web
browser prior to using in a Partner Link:
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e -
=% S0A Resource Browser ﬁ

Z3 .designer

O dasses

3 mdssys

3 SCA-INF

(3 testsuites

(03 x=sd

23 xsl

[£] BPELProcessi.wsd

o5 =
File Mame g BPEL Process 1wsdl |
o Eal

File Type: | WSDL Files (=.wsd) >

Help | OK || Cancel J

The XML source of Partner links is given as follows for reference. The Partner Link
Type uses at least one role and describes the details of the external services for
exchanging messages:

<partnerLinks>

<!-- The 'client' role represents the requester of this service. It is
used for callback. The location and correlation information associated
with the client role are automatically set using WS-Addressing.-->
<partnerLink name="bpelprocessl client" partnerLinkType="client:BPELPr
ocessl" myRole="BPELProcesslProvider"/>

</partnerLinks>
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Writing Java code within BPEL activities

To call Java code from BPEL, use the Java Embedding activity.

Data Controls W7

-

bpelprocess1_client

ol

Recently Opened Files
— Edit Java Embedding

Frojects &% 7 = =
R
Dl BPEL Constructs
(1 Business Rules Oracle Extensions
i 585 BPELProcess Lipel 4 b Fip Assert
4} BPELProcess1.componentType
: -- BPELProcess Lued] Tnvoket & Bind Entity
Application Resources [ Create Entity
@-{1] Cannections @ pehyarate
{7 Desariptors 5 Email
¥, Flowhl

" Java Embedding

o
[ Receive Signal
[ Remove Entity

“=BPELProcess.bpel -... X
- | Gerersl | Skip Condition | Annotations. Q) replay
(=] signal

T @ Name: [72va_Embedding1 ] 9 sms
[ Partner Links D 1R - [=) B Transform
o Variables 5
= Code Snppet: | ojjvi e your Java cods below .. @ User Notification
[ correlation Sets o Vaidate

system. cut.println("Hello, World"): s
~[ Imports wj v

B
[ Properties i %) voice
£ Deonarty i

Invoking Java from BPEL

Another option to call Java from BPEL is using SOAP to wrap the Java code as a web
service and invoke the web service from BPEL

In order to use a Java method from an already created Java project, you could
perform the following steps:

1. Create a .jar file of your Java project.

2. To use aJava class from the . jar file inside the BPEL process, copy the JAR
in the same project's SCA-INF/11ib folder and include the JAR by going to

Libraries and Classpath.

3. Use the Java Embedding activity for writing Java programs to invoke the
method from the .jar file.

4. Use import statements inside the source code of BPEL to import the Java
class. Use the import attribute of bpelx:exec for importing Java classes
and libraries. Examples are listed as follows:

<bpelx:exec import="java.util.*"/>
<bpelx:exec import="myjavaprogram.*"/>
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Configuring BPEL timeouts

Receiving connection timeout-related errors is a common scenario for processing
large payload or a large number of message files.

Some of the scenarios that require value changes in the Timeout parameter are listed
as follows:

*  One needs more than 30 seconds for running the composite application with
a large payload
* Application logfiles or EM console has timeout errors
There are multiple solutions available to resolve timeout-related errors.
The following timeout controls are available in BPEL Process Manager:
e JTA Transaction Timeout aka Global Transaction Timeout
¢ BPEL E]B's Transaction Timeout
® syncMaxWaitTime
* Transaction setting in composite.xml
Global Transaction Timeout parameter setting is at the WebLogic container level.
Please note that the BPEL Process Manager programs run within the WebLogic

platform. The Global Transaction Timeout parameter should be higher than any
BPEL program's timeout settings.

It is required to set the timeout values as follows:

Global Transaction Timeout = BPEL EJB's Transaction Timeout =
syncMaxWaitTime

Setting the JTA Transaction Timeout aka
Global Transaction Timeout parameters

The Global Transaction Timeout value is set at the WebLogic domain level. This
property controls the transaction timeout seconds for active transactions. If the
transaction is still in the "active" state after this time, it is automatically rolled back.
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Log in to the WebLogic console (http://{hostname}: {port}/console). Asshown
in the following screenshot, click on the JTA tab and update the default timeout
value (30 seconds). Restart the WebLogic server after making the changes:

ORACLE WeblLogic Server® Administration Console

Change Center @ Home Log Out Preferences Record Help | Q

View changes and restarts Homs =50A_DEV_domain

Configuration editing is enabled. Future Settings for SOA_DEV_domain

changes will automatically be activated as you

modify, add or delete items in this domain. Configuration | Monitoring | Control | Security | Web Service Security | Motes
re GenerA EJBs | Web Applications | Logaing | Log Filters
SOA_DEV_domain -
. Save
:“"Servers
i“"C|U5tEI'5 Use this page to define the Java Transaction API {JTA) configuration of this WebLogic Server domain.
riual Hosts
i~Migratable Targets -
r--Coherence Servers 7 Timeout Seconds: e
r—~Coherence Clusters
achines

fork Managers

! Aband " + q
“--Startup and Shutdown Classes T s 86400
--Deployments
BF-Services
ety Realms Before Completion Iteration Limit: 10
How do I.. =
+ Configure domain JTA options
Max Transactions: 10000
» Configure advanced domain JTA options
System Status = Max Unigue Hame Statistics: 1000

Please note that changing Max Transactions has an impact on the
" available resources.

Changing the SyncMaxWaitTime parameter

Usually the Oracle BPEL Process Manager generates the following error if the
synchronous transactions take more than 45 seconds to complete:

nested exception is: javax.transaction.RollbackException: Timed out
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The solution is to set syncMaxWaitTime to 600 or more in the Process Manager
console (the default is 45).

* Log in to Enterprise Manager (EM) (http://{hostname}: {port}/em)

* Right-click on SOA and select BPEL Properties from under SOA
Administration, as shown in the following screenshot:

- 1F soa-infra®
EE Farm_soa_DEV_damain 22 504 Infrastructure -
+ [ Application Deployments

shboard Deployed Composites  Instances  Faults and Rejected Messages

Esoa-irlfra o B e R T -

= 3 we Logic Do :
L:);E S0A DEV pmposite Instances
= g A_LEV |
._EJ Adming Maonitoring 3 Bnning Instances Running 0
._EJ bam_se Logs »| Composite

+ [ Metadata Rep hstances found.

+ [ User Messagin SOA Deployment >

Manage Partitions
Service Engines ¥
Bindings »

Services and References

Business Events
ults and Rejected Messages

ll: SOA Administration > ¥ , (:':lgmmg-n Properties

£ *
Administration ¥
ediatal Froperties

General Information

Workflow Config

B 2B Server Properties

Cross References
S Shew Al

* At the bottom of the BPEL Service Engine Properties page, click on More
BPEL Configuration Properties, as shown in the next screenshot.
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* Click on SyncMaxWaitTime and in the Value field specify the new value
in seconds:

[5 B Farm_50A_DEV_foman BB SO Infatncee - g B a0 . THEE LG B

Appilication Defined MBeans: BPELConfig:bpel Aegly || B
 Show MBean Information
Attributes | Cperafiors | Kofificators

Harre T riten hevess Vol
= £ - o The sme of the block of instance ids to slocste from the dehydration
& .:lneudalalcwa?uu - I Instnceeytiodsie ey each feich mw 20000
08 e . ' 4 LargeDvoumentTiveshod Th By 8 AR VA ox rw (100000
a separate kocation from the rest of the nstance scope data
specify the number of invoke messages that can be keptin the in-
v eache, - th it de push the
3 MamumbiaberOfinvheessags. message b dapocther in-memory cache, instead it would save the R 200000
mrainge 1 the o and hese Shed MESSAGAS £ e FRraered g
you
" 2% MafeooverAttemot w2
3 MeepEwe w2
1 W chjecsienn e B crminmesnink . config et byym =S5H
3 OneWayDebveryPolcy Changes whether the ane-way Ivocation messages are debvered RW | asme.persst
£ A e r o h i for Dt e
X QualtyOfservce e it r ankin rw  [Drecrwite
3 ResdOrly 1 true, it indicates that this Mean i a read onfy Miean, R fobe
32 RecoveryCondg Recovery Configuration RW  jevax management. ogenmbesn. Composielatay
1 estertieeded Indicatis whether B restart s needed B fale
3 fpecComplance Sets how the implementabion is complant o the spec RW | supgest
3

3 SlatslasTy The woe of the “most recently processed” reguest kst RW &
" The R before it
- P times out. The defat vslue = 45 seconds. Lo

37 Systembiiesn IFin fhis Milesn i & System Milesn B

Transaction settings

The default transaction setting for SOA Suite is requiresNew. Add bpel.config.
transaction in composite.xml for changing the default behavior.

The transaction setting provides a mechanism to handle data when a fault occurs.
The implications for setting Requires is when the fault occurs and is not handled
appropriately, the calling and invoked BPEL operations will roll back together. If the
calling BPEL has a catch block to commit transactions, you may have a record in the
database for calling BPEL.

Change the transaction setting to Required for joining with callers transaction
instead of creating a new transaction. requiresNew will always create a new
transaction and commit the data when the operation completes.

BPEL EJB's transaction timeout

1. Log in to Oracle WebLogic Administration console
(http://{hostname}: {port}/console).

2. Click on Deployments, as shown in the following screenshot:
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ORACLE weblogic Servar® Adminiatration Cansola

Change Center @) Home Log Out Préfacances B Racoed Hal aQ
e and 4 Horme > Summary of Beployments

Configuration ediing & enabled. Future Sumnary of Deoloyments

changes wil autematcaly be activated as yor

modiy, 3dd or delete Bems in the domain, Control ~ Monkomng

Domain Structure
S0A_DEV_domain

This page displers 2 kst of Java EE
stopped, updated (redepleyed), or delated from the domain by first selecting the appication name and usng the contrals on this page.

To instal a new applcation or module for deployment: to targets in this domain, cick the Instal button.

applcations and stand-glone applcation modules that have been instaled to this domain, Instaled sppications and modules can be started,

Wakconss, wablogic |<mnmad te: SOA_DEV_domal|

~Securty Reakrs
B Intaroparabity | Customize this table
BH-Diggrostics
Deployments
Install| [Update| [Dalete] |[Stat~] |Siop - Showing 1 to 25 of 25 Previous | Mext
_In..u&\ State | Health | Type Deployment Drder
| @ pgbibul Installed Enterprse Applcation 313

3. Asshown in the following screenshot, select E]Bs from soa-infra from the

deployed modules:
0| = f.,lsoa-infra Active & 0K Enterprise Application 350
[= Modules
.;.”ﬂb veb Application

= /bpmysenvices

fa) Web Application

I;I,fintegratinn,fser\fices Web Application

A Jintegration/services/ AGAdmInService

Web Application

4. Update the following E]JB's deployment descriptors. Change the Timeout
setting using the Configuration tab. Restart the SOA managed server after

making changes to the EJB's transaction timeout.

°  BPELActivityManagerBean

°  BPELDeliveryBean

° BPELDispatcherBean

°  BPELEngineBean

° BPELFinderBean
BPELInstanceManagerBean
BPELProcessManagerBean
° BPELSensorValuesBean
BPELServerManagerBean

[97]

www.it-ebooks.info


http://www.it-ebooks.info/

Invoking a BPEL Process

5. Repeat the step shown in the following screenshot for all the BPEL E]Bs.
The following screenshot shows the steps for BPELActivityManagerBean:

(Wiew changes and restarks
|Configuration edting iz enabled. Fuure changes

il automatically be aclivaied &= you modily,
jndd or delete R=ms in thiz domain.

Drternstins Struschune

Lz thiz page to view and edil ==x=ion and transaction information for the selecied EI5.

EJB Comifiguration Owverview

Hame;
Types
Transaction Type;

EJB Class Mami:
Enterprise: Bean Configuration

Retwork Access Point:

Rur &% Principal Mame:

Create As Principal Mame;

Remove As Principal Name;

Pazsivate As Principal Mame:

JINDT Name;

Lol JNDT Mame:

(£) Dispatch Policy:

Transaction Timeout:

Testing | Manitarning

PELActivilyManagerSean

w

slalebesx
Container

com colaxa cube s impl boel BEPEL ATy ManagerEean

O

Timeout for Asynchronous BPELs

For asynchronous BPELSs, the timeout period for receiving the response can be
defined in terms of seconds, minutes, hours, days, months, or years. The default is
indefinite timeout. The timeout response can call other services or return a message

to the initial caller.

In BPEL, the asynchronous timeout is implemented with one Invoke and one Pick
at the client end and one Receive and one Invoke at the provider end. In the Pick

activity, the timeout period can be specified.

Since some of the asynchronous services take a long time to return a response, you
can use the Pick activity to perform other duties instead of waiting for a response.
The expiration time can be set by using the Wait activity.
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As shown in the following screenshot, drag-and-drop the Pick activity from the
JDeveloper Component Palette:

Test

¥sStoreFrontService.jpx X ﬁgaﬂﬂﬂﬂ'messl.bpef x _u]SampIeWebservlceApphcahon Overview X ||§\";’ebserwce.Java x E] ﬁ(umpnnentpdettc x l[_é;-]Resource Palette *
AN =RD B F- S0 3 (@ D e (BTt (50 @ |[eee:
TECRIVEpO &
o
&% = BPEL Constructs
B - B — \Web Service
oEl® @ 1oke
Iwokel &8 Partner Link
~ 3} Receive
X 2= Reply
v
‘ W, | — Activities
3] Assign
Java_Embed “h Compensate
" [ empty
R
v Terminate
@) .:?:- A Throw
(XD wait
Replyl — Structured Activities
Zoom: | 100 |g & Flow
Design | Source | History | E? i
Scope
[E]BrPEL -Log * E]| 2 sequence
% BPELProcess1.bpel @ qbd’]
Swil
BPEL  s5thema Validator Warnings: ) While
Monitor Message Object

Severity ‘

Then double-click on the OnMessage branch and add Partner Link, Operation,

and Variable:

—F
Invokel

&4 Partner Link
E-S} Receive

(= Edit OnMessage

General

[

Conversation ID: |

Interaction Type: |s,,é Partner Link'l

Partmer Link: |bpe|processl_dient |
7

Operation: | 0 process '|

=% Partner Link Chooser

Variable:

|OnMessageyooess_Input\c'ariable

a8 &

|5 Partner Links
Bﬁ?‘a Process
223 Partner Links
[-4} bpelprocess1_client

Help

oo ][ ox

_” Canc
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Click on Add OnAlarm for adding the OnAlarm branch for the Pick
activity. The timeout values are specified in OnAlarm branch, as shown
in the following screenshot:

O[O

Invokel

= Add On&larm

OnMessage Cnalarm

Double-click on the OnAlarm branch to configure the timeout. In this example,
the BPEL process will wait for 8 hours and 30 minutes.

Use the For radio button for selecting the amount of time for wait. Use the Until
radio button for selecting the deadline for which to wait:
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TP
— Activities
______________ 5 Edit OnAlarm @
¢ 1
i - rGeneraI rﬂrnnlalinns rSIq:)Cmcilmn |
OnMessage ! !
i ] Mame: | |
I
: | (3)For () Until
I
i i (2) Time: “EI rs EIMons EIDays Hrs Mins EISecs|ﬂ
I
R ‘ o | B
=
Zoom:
L3
J | Hebp | [ apply |[ ok ][ cancel |

Summary

In this chapter, we discussed how to invoke BPEL processes from Java and how to
invoke Java from BPEL processes. The details are also provided for invoking a BPEL
from JSP and Servlet. We also learned the importance of setting timeouts and the
steps for setting BPEL processes' transaction timeout for synchronous services and
configuring timeout using the Pick activity for asynchronous services. In the next
chapter, we will learn the basic structure for orchestrating multiple BPEL processes
and its key constructs such as flow, scope, and switch.
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Orchestrating BPEL Services

Interoperability between discrete systems and disparate systems is one of the

major challenges for the IT industry and is mission critical for most organizations.
Disparate systems provide distinct complementary business functions. Disparate
systems are usually designed and deployed using distinct technology stacks. The IT
industry has created web services to facilitate the interoperability among discrete
and disparate systems.

The underlying foundations of modern web services are XML and HTTP(S). One
may find some legacy implementations using simple text messages, or special
characters such as comma- or pipe-delimited text messages. In general, web services
are XML-based programs that interact over HTTP(S) with interfaces that adhere to
the industry standards set forth in the Web Services Description Language (WSDL)
from the World Wide Web Consortium (W3C).

The W3C's WSDL standard provides the guidelines to define message types, port
types, ports, and operations in a standard way that facilitates different systems to
communicate effectively with each other. WSDL specifies the location of the service,
the operations the service exposes, and describes how to access them. Web services
assist us to convert a legacy application into a web application that can publish its
function or message to the rest of the world.
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A WSDL XML document consists of six major elements: definitions, types, message,
portType, binding, and service, as shown in the following figure:

<definitions>: Root WSDL Element

<types>: What data types will be transmitted?

<message>: What messages will be transmitted?

<portType>: What operations will be supported?

<binding>: How will the messages be transmited
on the wire?

<service>: Where is the service located?

The interaction between the client and web services can be one of the following;:

*  One way
* Request-Response
* Solicit-Response

¢ Notification

The One-way and Request-Response are synchronous communications and
invocation, that is, Solicit-Response and Notification (or reply) are part of
asynchronous communication.

Web services provide interoperability and an ability to conduct simple interactions
by using standard protocols. However, systems integration achieved by using web
services doesn't provide process agility; it requires a standard way to create a process
and an ability to create an integration model. BPEL defines a model and syntax for
describing the behavior of a business process and interactions between the process
and its partners.

For many years, many software vendors tried to develop and standardize web
services and non-standard proprietary-based workflow for creating and managing
business processes. Some of the existing workflow tools and runtime engines are
complicated and fragmented.

For example, IBM and BEA (BEA is acquired by Oracle) tried to promote Web
Services Flow Language (WSFL) and XLANG workflow standards (by Microsoft)
that enabled you to create business services.
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Currently, most of the software vendors accept Business Process Execution Language
(BPEL) as the standard for creating and managing business processes based on the
workflow. Some of the software vendors believe Business Process Modeling Notation
(BPMN) is the future of business process modeling instead of BPEL.

BPEL provides a standard way that facilitates combining multiple existing functions
into a new application and services from a number of distributed and autonomous
software components. BPEL addresses the problem of designing, defining,
implementing, and deploying composite services.

BPEL helps portability of business processes operating on different software to
interact with each other using a set of standard services. The basic underlying
standard for BPEL is web services standards such as Web service Description
Language (WSDL) and Simple Object Access Protocol (SOAP). SOAP is an
XML-based protocol for allowing applications to exchange data over HTTP(S).

The whole concept of SOA is to reuse existing applications of an enterprise.
Object-oriented programs allow you to reuse the Java code and Java objects
within an application. SOA enables you to reuse application components from
within and/or cross enterprise. The location of the application is irrelevant. Using
WSDL, the location is independent of the invocation mechanism. Web services can
also accept and process messages using the standard XML:

w2

User
Via Browser

f'\\\\\\‘
XML - SOAP

Services

SOA Policies SOA Policies
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Orchestration

Organizations are moving away from using monolithic, static applications to agile
and flexible services-based applications to stay economically competitive in the
market. Orchestration allows standards-based interoperable services to be combined
and reused quickly, to deliver in changing business requirements. Orchestration of
the services is essential for enabling Service Oriented Architecture (SOA).

Process orchestration is a mechanism of combining services and directing and
managing their process flows. Business Process Execution Language (BPEL) is
one of the leading standards for implementing services orchestration.

As a simple example, to provide an alarm service for clients, we would need the
following services:

* Date service: This provides a real-time date.
* Time service: This provides a real-time time.

* Alarm service: This allows users to set an alarm for the pre-defined data
and time. It also provides an asynchronous notification to the user when
the pre-defined date and time matches with the real-time.

In the following figure, a user is setting an alarm using a consumer application. The
alarm service provides the necessary data to the consumer application for notifying
a user. The orchestration of multiple services such as Date, Time, Match Date, and
Time creates the Alarm Service. The alarm service can be consumed by multiple
consumer applications without consuming the Time and Date services directly

and by coordinating them:

o2

Users
Via Browser

Alarm Service

Consumer Applications
Date and Time() Alarm output()

Date Match Time
Service and Date

‘ Orchestration - Combining Services in to business processes ‘

Get Date() Get time()

[106]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 4

Each of the services has a WSDL interface. Client applications use the WSDL
interface to invoke web services.

Coordinating the communication across multiple services is a challenging task. BPEL
enables the following based on the input data:

* Invoke one or more services

* Receive responses from one or more services

* Manage the flow of response data

* Provide results to the calling service
While designing the process orchestration, you should ensure to provide dynamic,
flexible, and adaptable mechanisms to meet the changing needs of the business.
Orchestration allows you to define, change, or redefine business functions as
needed. Service orchestration creates dynamic relationships between services

that are determined at runtime based on the runtime data rather than at the
construction phase.

The approach for orchestration is simple.

* Define the services including purpose, input, and output
* Define the requirement and problem domain
* Identify the available services for use

* Define and identify the flow of information between clients and services

Orchestrations of the services are primarily categorized as either Sequential activities
(sequence) or Parallel activities (flow). In some business cases, we may use both in
creating a single orchestrated service.

Designing orchestration

Orchestration is the process of combining BPEL services. Defining the style of
interaction with the client is the first step of designing a BPEL service. Always
consider using the Scope activity to group a set of activities and manage the BPEL
variables' scope. Define the XML schemas (XSD) for the message structure after
deciding the client interaction style.

As shown in the following figure, the Partner Link on the left-hand size contains
the service interface (WSDL) to communicate with client applications or other
components. The client applications can use the WSDL to invoke the BPEL service.
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The Partner Link contains the service interface (WSDL) for BPEL services to invoke
other external services:

BPEL Service ® =

BPEL Activities External Services

Client Applications External Service @ =
PartnerLink PartnerLink =

External Services

WSDL Service Interface WSDL Service Interface

®=
==

External Services

The Oracle JDeveloper's design page has three different swim lanes, as shown in the
next screenshot. These swim lanes are as follows:

* The left-hand side swim lane is used to define partner links for
communication with clients

* The right-hand side swim lane is used to define partner links for
communication with external services

* The center swim lane is used to define the process

Partner Links Fartner Links

I 0
i H
] I
i < )
i
bpelprocess1 _client N ] . - |
! § PartnarLinkl
I i
’

®
0

Partner Link for client
application use to
interact with BPEL
Service

Partner Link for
interacting with
external Services

A complete screenshot of JDeveloper's BPEL Designer is given as follows. The
designer has Partner Links on the left-hand side for clients and Partner Links
on the right-hand side for external service invocations or configuring adaptors:

[108]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 4

[5 Oracle Jcveloper 11g Relcase 1 - bpel- 101 HelloWorld jws  ProjectLipr : € e 101 pel- 101 roject1\BPEL Process1 bpel =Rl
file pSL View Application  Relagtor Search  Movigate ol Bun  Versgning  Tooh  Window Help
Bodd @ XBR O-0- & ABde- b-&- (o8-
e Procema Lbpel .., % | o Thumbnad % (2] s o % [ e ted = | o mi % | Fjsam x & .y (0] | @ componenst Paente: % | (gjnesouree 7ol
»o VOLRER0 @95 @ 6 8 @] Ym0
TR + /% o e Bl
§ T — -] - PEL Constructs
O 3 Porlrer Links @ et Caruics
B Froess PartresiLink] | @ i
B2 artrme Links A ?
B4 bl _clent F ||@ Parer Lk
- Partrerlickt b T
-] Vorlabies P Reriy
-5 Cormmision Sets b
3 trgorts :
(3 Proertes ﬂﬂl.mu-
3] Property Alases r(:me,mu
8-[3]) Message Types ] ety
-5 Actrvitaes B Termnate
A T
&) wat

BPEL primarily facilitates orchestrations using Flow, Switch, and Scope constructs.

Flow

The purpose of the Flow activity is to manage the processes which are performed
concurrently. It can combine the results from two or more activities. As shown
in the following screenshot, drag-and-drop the Flow activity from JDeveloper's
Component Palette:

o
" BPEL Constructs
o
p — web Service
= ¢ Tnvoke
_| & Partner Link
Java_Embeddingl “3} Receive
0 & Reply
— Activities
) ? .f‘\. (4] Assign
= = 4P Compensate
Replyl D Empty
C_e Terminate
<'_> A\ Throw
— 5 i
'CQJ' Flow D wat
- — Structured Activities
Receivel & Flow
I Ey Pick
X E@
Scope
‘ § Sequence
<& Switch
replyCutput 8 Whie
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The Flow activity usually contains one or more sequence activities. The Sequence
activity defines a set of activities to be executed in an ordered sequence. As shown
in the following screenshot, an additional sequence can be added by clicking on the
Add Sequence icon:

The activities in <Sequence> are executed sequentially as expected by the literal
meaning of sequence.

The source code of BPEL Flow is given as follows for reference:

<flow name="Flowl">
<sequence name="Sequence"/>
<sequence name="Sequencel"/>
</flow>

The <flow> can contain one or more branches and activities in each branch are
executed at the same time.

The interaction with web services can use both synchronous and asynchronous
messaging styles. The orchestration should be able to support both messaging styles.
Using the Flow activity, a synchronous and asynchronous BPEL can be invoked
concurrently; however, both may not execute at the same time.

The Flow activity shown in the following screenshot has two Invoke activities.
One could be synchronous and the other could be asynchronous:
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By default, the activities within Flow won't get executed in parallel. The BPEL
process manager executes all the activities within Flow sequentially. This will add
latency to the application. To avoid this, as shown in the following screenshot, edit
the partner link properties and create a property named nonBlockingInvoke:

=5 Edit Partner Link

rﬁmud rhag: rProperty |

Property Names:

= Create Property

V=l =lnonBlockingInvoke =

Property Value:

Jprocess jpartnerLinks fpar tnerLink

Ok

I [ Cancel
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Due to the nonBlockingInvoke property, a new thread will be created for the
invocation of each partner link.

This thread will call back the main flow thread once the work is complete. As shown
in the following screenshot, ensure that this property is set to true to create multiple
threads for parallel activities. By default, a BPEL process is executed in a single
thread. Setting values for this property results in the creation of a dehydration

point at each execution of the Invoke activity.

The dehydration point will provide the current state of execution of the BPEL
instance to be stored in the database. Storing the process in a database maintains
that status of the process and prevents any loss of state if a system shuts down
due to unforeseen issues.

Always set the nonBlockingInvoke as True for partner link that is configured with
an Invoke activity as shown in the following screenshot:

-5 Edit Partner Link =%

rGeneraI rI.rnage rProperty |

Property Names: ‘* x

nonBlockingInvoke

By ty Yalue:
true|

" [ Help apply || ok || cancel

Switch

Switch and While activities are some of the examples of BPEL activities that
create dynamic relationships based on the runtime data. They provide conditional
branching with decision points based on the data.
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Switch activity is very similar to the Java programming language's switch APL It
provides conditional branching. The following example depicts the typical structure
of a switch activity.

<Switch>
<case>
Evaluation condition - Do something and exit.
<case>
Evaluate condition - Do something and exit
<otherwise>
Execute if all the above conditions are false and exit. Usually
exceptions handling are coded here.

The Switch activity provides multiple branches; however, only one branch is
executed always. If the first <case> branch's condition is true, switch won't
execute any other <case> branches.

The <otherwises> branch is optional. This gets executed only if all the <case>
conditions are false. Usually exceptions are coded here.

As shown in the following screenshot, drag the Switch activity from the JDeveloper's
Component Palette:
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Additional case blocks can be added by clicking on Add Switch Case. Click on
Add Switch Otherwise for adding <otherwise> branches, as shown in the
following screenshot:

,@ e

receivelnput receivelnput
f"";""_"_.h-\ ____________ p el e H
i =2 98 OO i i = § 8 OO i
i 7 i
i Add Switch Case i i - 11
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1
i i i i
' ' i '
' ' ' '
' ' ' '
i ' ' '
' ' i '
' ' i '
' ' i '
i ' i '
! ' i '
e : : :

*@o oElle

Double-click on <condition> and enter values for Label and Description. Click on
the XPath Expressions Builder button for additional expressions, as shown in the
following screenshot:

3

Description: |

| Condition: @

XPath Expression Builder...

oK | | Cancel
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Use JDeveloper's Xpath Expression Builder for creating the expressions. In XPath,
there are several kinds of nodes such as element, attribute, text, namespace,
processing-instruction, comment, and document nodes. It is easy to use the XPath
Expression Builder GUI from JDeveloper instead of coding it manually or using a
third-party XPath expression builder. Oracle JDeveloper's XPath Expression Builder
supports standard XPath language:

=5 Expression Builder a [é]

Build an expression by typing directly into the Expression field, using Ctrl+5pace for XPath assistance, andfor insert fragments from the fragment
editors below the Expression field.

Expression: '@ |j

ora:readFile()]

| M Insert Into Expression |

W

BPEL Variables
B Vatiables | |EFEL %Path Extension Functions '|
- & Process eRLsSsASLT
=N PEkiabl —
= B ) |f(}| readBinaryFromFile
=3 Y ariable 22
= payload readFile

-4 dient:process
) oukpubyariable
payload
x) OnMessage_process_InputYariable

|E| search
[fu1] rocoaTA
[f11] tryTocastToBoolean

|E| writeBinaryToFile

Content Preview:
|ora :readFile() |

Description:

| This function returns content of the file. The signature of this fundion is ora:readFileffilelame] |

The following example shows how you can communicate with Active Directory

using LDAP from your BPEL process and get data from LDAP using JDeveloper's
Expression Builder.

XPath expression ids:getManager (userName, realmName) will fetch the manager
of a given user. If the user does not exist or there is no manager for this user,
it returns null.

As shown in the following screenshot, select and double-click on the XPath

function getManager() from Identity Service Functions from under the Identity
Service category:
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Select the BPEL variable that requires the manager and click on Insert Into
Expression. Ensure that you are adding the variable in between the brackets
to adhere with the XPath syntax:

Build an expression by typing directly into the Expression field, using Ctrl+Space for XPath assistance, and/or insert fragments from the fragment
editors below the Expression field.

¢

Expression:

ids:getManager{bpws:getWariableDatalinput Yariable', ‘payload', ' cient:processiclient [input’) )

| é Insert Into Expression >

BPEL Variables

Functions

|5 Mariables

Identity Service Functions

Bﬁgi Process
-5 Variables
E}--({t) inputyarisble
- =-[F] pavioad

=-4¥ dient:process

E} x) output\-'a

#-[F] pavioad
[ {x) OnMessage_process_Inputtariable

|E| getSupportedRealmNames

|E| getUserProperty
|E| netllserRoles

Content Preview:

|ids:geh‘~"|anager{)

Description:

Gets the manager of a given user, If the user doesnt exist or if there is no manager for this user, it returns null, The signature of this
function is idsigetManagerjusertame, realmMame)

| Help | oK || Cancel

Custom XPath functions

The JDeveloper's XPath Expression Builder provides standard BPEL and Oracle
BPEL extension functions.

Even though, the functions of JDeveloper's Expression Builder cover most of the
requirements, sometimes, you may have unique business requirements which can
be achieved by custom XPath functions. Such custom XPath functions can be called
from any XPath expression that is designed in JDeveloper.

For example, you may want to use a custom XPath function to filter or mask
sensitive data such as an employee's salary, before sending it to another system
or a web service.
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If the event carries the employee's ID, you can use a custom XPath function to

remove the salary information from the web service response. It is recommended
to use the Oracle-provided (oracle. fabric.common.xml.xpath) public interface
IXPathFunction for implementing a custom XPath function in SOA components.

Creating custom XPath functions

To define custom functions, you need to perform the following steps:

1.

Create a new Java project in JDeveloper and add the SOA runtime and
parser libraries.

Write a custom XPath function class.

Configure the custom XPath expression function class with JDeveloper and
SOA Suite.

Deploy user-defined functions to runtime.
Start using the custom function from JDeveloper.

As shown in the following screenshot, add SOA Runtime and Oracle XML
Parser v2 to the libraries of your Java project by choosing Project Properties.
Right-click on the Java project to view Project Properties:
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Custom XPath function class

Any method in a custom class can be used as an XPath function with the
following limitations:

* The method must be a static class method.
* All parameters for the method must be of a simple type.

* The return type can be void or any other simple type. The class must
implement the IXPathFunction interface.

Create a new Java class in a JDeveloper project. Also select the main () method which
we would use to test the class.

In the Java class, implement the call method of the 1xPathFunction interface. Also
add the code in the main () method for testing. The following is the example code:

public static Object employeesalaryfilter(
IXPathContext iXPathContext,
List list
) throws XPathFunctionException {
return String.valueOf (System.currentTimeMillis()) ;

}
Write a class that implements the IXPathFunction interface as follows:

package oracle.fabric.common.xml.xpath;
public interface IXPathFunction

{

/** Call this function.

* @param context The context at the point in the

* expression when the function is called.
* @param args List of arguments provided during
* the call of the function.

*/

public Object call (IXPathContext context, List args) throws
XPathFunctionException;

}

Registering with SOA Suite

The custom XPath function JAR must be added explicitly as it is not part of the SOA
composite application.
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Define the functions that should be shared by all of the components in ext - soa-
xpath-functions-config.xml. Define the functions that are specific to BPEL and
should not be used by other components in ext-bpel-xpath-functions-config.
xml. These configuration files must be located in the META- INF directory of the JAR
file that contains the compiled classes.

<soa-xpath-functions
<function name="get">
<className> employeesalaryfilter </className>
<return type="string"/>
<desc>returns the salary filter</desc>
</function>
</soa-xpath-functions>

Registering with JDeveloper

Add the JAR file to the JDeveloper classpath. As shown in the following screenshot,
add the JAR file:
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Scope

A Scope activity is to group activities and to define scope-specific variables and
handlers. A Scope activity can be nested within another Scope activity. This will
reduce the complexity of BPEL service diagrams and will determine the life cycle
of BPEL variables.
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A Scope activity is also used to handle exceptions. Exceptions occurred at any
point in a Scope activity can be handled by the scope's exception handler. If it
is not handled, it will propagate to the parent Scope activity, and so on.

As shown in the following screenshot, drag-and-drop the Scope activity from
JDeveloper's Component Palette:
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After setting up the Scope activity, other activities can be added by dragging

the activities from JDeveloper's Component Palette and dropping on the Scope
activity, as shown in the following screenshot. The Scope activity encapsulates the
recoverable unit of work and allows for separating business processes in to logically

separate organized units:
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The scope variables can be edited by right-clicking on them and selecting the Edit
button, as shown in the following screenshot:
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The common scope components such as Add OnMessage, Add OnAlarm, Add
Catch, and Add CatchAll can be added by right-clicking on the Scope activity,
as shown in the following screenshot:
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The Scope activity provides processing contexts for BPEL variables, exception
handlers, organization units' compensation, and event handlers.

BPEL variables

Similar to Java, BPEL Variables are used to contain temporary data. A variable can
either contain an XSD value or a WSDL message.

Oracle BPEL Process Manager has the following types of variables:

* XML schema type (Type)
*  WSDL message type (Message Type)

* XML schema element (Element)

Message Type variables are used to hold data in interactions between the process
and its partner services.

The BPEL variable holds the message data between a BPEL client, external services,
and local data used by the BPEL process. The sample code for declaring a variable in
BPEL is given as follows:

<variables>
<variable name="hello world"
messageType="Type" />
</variables>

Each variable can be declared as a messageType or an element. As shown in the
following screenshot, select an activity and click on (x) to edit the output and
input variables.

Double-click on the input, output, or OnMessage variable to enter the details of
the variable:
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One kind of variable type can be XML schema.

XML schema type (Type): This is the default variable type. These variables can be
simple or complex XML schema datatypes. The XML schema types are defined in
XML schema files (.xsd) or in WSDL files that are imported into the process. The

Type attribute is used for defining this variable type.
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As shown in the following screenshot, select Type and edit it for selecting
appropriate XML schema types. The XML schema datatypes can be string,

Boolean, float, and so on:
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[] Show

| Help

| Help

Lience freceive[1]

----- El nonPositiveInteger

E A 5
- . . . BPEL Constructy
x) ~» Edit Variable - inputVariable P onstruc
@" — Web Service —|
= r | Partnerlinkl Invoke
General g
W —— =3 Type Chooser
. \ariahl MName: |inputVarizble
= -4 e & .5 %ML Schema Simple Types >
Variablesy | % W || El normalizedString
hE 4 [] token
x) () Message Type q( | = [*] byte
{x) ou . d1 | [*] unsignedByte
(x) on @EnE & - [*] base64Binary
----- [*] hexBinary
[] Entity Variable ——4 | | - [*] integer
----- El positiveInteger
----- El negativelnteger
----- El nonMegativelnteger

r \Warnings:
ngs: 0

Type: |{hth::,.’ftr\'ww.w3.orngDDjﬁ(MLSﬁema}sh’ing

[] show Cetailed Mode Information

| beb |

OK

|| Cancel |

WSDL message type (Message Type): A WSDL message type is used to hold
data for interaction between partner links and services. It can be a response or

request message.

It is associated with input or output variables for Invoke, Receive, and Reply
activities. These variables correspond to the web service message types that are

defined in the WSDL files.

As shown in the following screenshot, select type as Message Type for entering
information about the WSDL message type:

[124]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 4

EETATER A
El -
=% Type Chooser
x) = Edit Variable - inputVariable g =
=]
2 General Q Type Explorer
- - =53 Message Types
=5 Variab] MName: |\nput\u'ar|able 5[5 Partner Links
Type : E}a@ bpelprocess1_client
Variables . = [8] BRELProcess.msdl
" () Type % 5 Message Types
"
e — . BPELProcess1RequestMessage
X, H @ {hittp: ffxmins. oracle.com/bpel_101_HelloWoi|
:: j (&) Message Type | | Ck i BPELProcess1ResponseMessage
i () Element 'y 23 tmported waDL
(x) on o =-[53 Project WSDL Files
[ Entity Variable EPELProcess1.wsdl
| A
[] show [ sD0 capable
| Hep
| Help | Apply | | OK | ‘ Cancel |
Type: ‘:le.oompreI_lO1_HeIIoWorId,|’ProjectL’BPE_Prooessl}BPELProoesise
nce freceive[1] e Iﬂz] [] sShow Detailed Node Information
| Hep | [ ox

XML schema element (Element): These variables correspond to the project schema
file or a project WSDL file of the current BPEL process or of partner links. The XML
schema elements themselves are defined in XML schema files (.xsd) or in WSDL
files that are imported into the process.

The following screenshot shows the steps for selecting the schema for Partner Links
as an XML schema element for this variable:

B ’ FETTIET TS L [aa =
x ( ) =% Type Chooser @
=5 Edit Variable - inputVariable -
z—l q Type Explorer
T =+[23 Project Schema Files
el Name: |inputVariabIe = ﬁ% BPELProcess].xsd
; 4% process
Vg Type @
‘ = B Project WSOL Files
[l -[@] BPELPracesst wsdl
q ‘ =23 Partnier Links
q a@ bpelprocess1_client
[[] Entity Variable
O
|_ [] 5D0 Capable
—
| Hep [ -
— 4 —| Type: |1:melns.crade‘oom.’bpelflolfHeI\oWorIdProJecthBPELPrcoessl}-prooessResponse|
Ence/rece ; -
["] Show Detailed Node Information
| Help | | OK | | Cancel |
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Human Task

If you have a human interaction as part of the business process, the Human
Task component is required. An example of human interaction is an approval or
rejection by a manager for a purchase order. E-mail notifications can be added as
part of the process.

Worklist application

SOA Suite provides a built-in application called worklist for examining and acting on
the tasks. Worklist is a web-based application for processing tasks. Another option is
to use/create a separate application/portal GUI and integrate with human tasks.

The URL for the work list application is

http://{adminserver-host}: {adminserver-port}/integration/worklistapp.

The screenshot of the worklist application is given as follows. You can assign
different roles for the worklist application GUI based on the user profile. The
standard user roles are administrator, process owner, supervisor, and task assignee.
You can integrate this with LDAP and get the roles from LDAP. You can filter and
search tasks using the worklist's GUI:

LC)IQACLE' BPM Worklist ® weblogic
- workis views F/% e
Inbox Actions = Gﬂ Assignee |Me & My Group El State | Assigned E2:

7 @3 My Work Queues

'V Standard Views |E| |Title ‘ ;
[E] pue soon E] Approve order H
[E wigh Priority D Approve software purchase M
(= past Day ] Approve job execution H

[E] Past week
.j Past Month
.j Past Quarter
.j Mew Tasks
My Views
7 @ Proxy Work Queues
Shared Views

~| Task Status /

Assigned [N = -
Suspended
Completed

Please select a task to see the details

m

Expired
Withdrawn
Alerted
Errored ﬂ
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As shown in the following screenshot, click on Preferences for configuring e-mail
addresses for notification and rules:

ORACLE BPM Worklist Home Administration  Reports Help  Logou

My Rules Other Rules Certificates Notification
I

thg Channels

Messaging Filters
My Messaging Channels

Configure chg =jve your notifications and alerts.
View - Create V Edit @ Delete | & Detach
Name ‘Type |Address Default

Jaswant Singh EMAIL bagheljas@gmail.com
(1 Ravi Saraswathi EMAIL ravisar@gmail.com

Creating Human Tasks

Human Task can be added to the composite application in the following two ways:

* Creating a standalone Human Task

* Creating a Human Task and associating it with a BPEL process

Standalone Human Task — expose as a service

Standalone human tasks are useful for exposing a human service as a service for
using with other consumer services and there are no orchestrated activities as part
of a human service.
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As shown in the following screenshot, drag-and-drop a Human Task service
component from the Component Palette into the SOA composite editor. The
outcomes of the tasks, parameters, assignments, and workflow patterns can be
configured in the . task metadata file generated as part of creating the Human

Task in JDeveloper:
) - -]
Exposed Services Components External References
— Service Components
ﬁga BPEL Process
< Business Rule
—
< Mediator
@ 81 Spring Context
-5 5 ® <
bodl 1 cli — Service Adaoters |
pelprocessi_client... &, ADF-BC Service
Operations: =
procass G AQ Adapter
(21 B2B
4§ BAM Adapter
g
293 Database Adapter
- ® o OFF a) |JE—
. BPELProcess1 o5 Direct Binding
FileAdapter o Service1l £ .
F— - 1.% EJB Service
Operations: Operations: o
Read procass -v,? File Adapter
i FTP Adapter
(i@ HTTP Binding
€:§> ® £, M5 Adapter
= 1 Fri
2fin MQ Adapter
Service2 ;‘? 2 P o
Cperations: 45 Oradle Applications

Human Task — part of a BPEL process

Human Task can be part of BPEL's orchestrated business process services. For
example, expense approval is required by the manager before completing the

expense approval business process.

[128]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 4

As shown in the following screenshot, drag-and-drop Human Task from the

Component Palette into a BPEL process:

ﬁggﬂDEPmas'ssi.E:pef x ﬂ{lﬂcompnsite.xml X |d}nBPELProcessl.bpel x

s (@8- ) W (BB vonitor | [ Rpest |5

) @

P
\+/

v

@

receivelnput

Hurnan Task

HurnanTaslk1

Fan
\+J

®

& Component Palette * ||
|BPEL 1.1

da

[ BPEL Constructs

[» Orade Extensions
= S50A Components
ﬁ?‘a BPEL Process
G Business Rule

<F Mediator
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Right-click on Human Task and select Outcomes and Source. Configure task
headers by clicking on the Search button corresponding to Outcomes, as shown
in the following screenshot:

rd "

Human Task b4

| General rﬂdmu:ed rﬂrnulaln'ls |

Task Definition: [{none} H *

Select a task definition to be used by this activity.

' Y
= Create Human Ta - ﬁ

Human Task -
A human task describes the tasks for users or groups to perform as part of an end-to-end business ﬂ
process flow,

Neme:  [ETREREEE] |

Priority: |3 (Normal ) =
MNamespace: |http:,|",|'xmlns.orade.com;‘bpel—l[l1-HEIIoWand,."ProjectlﬂﬂumaniaskB |
Title: | |
Only static strings entered here will be incuded in the task definition
Qutcomes: |APPROVE,REJECT Q,
Parameters: I EF x
e Source Payload In Task \—l
His fdient:process/dient:input Parameter1

0K i [ Cancel
eI
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As shown in the following screenshot, usually a Human Task is followed by the case
statement which has different conditions such as Approve, Reject, and Otherwise:

HumanTaskl

+

X

Approve Reject

Process_data  Copydata_and_process  Process_data

Business Rules engine

SOA Suite has a lightweight Business Rules engine. If you have simple rules, you
may use the Business Rules engine that comes with the SOA Suite. If you want

to manage complex rules, it is recommended to use an external Business Rule
Management Systems (BRMS) such as Oracle Business Rules and IBM iLog.
External third-party rule engines can connect with the SOA Suite. Configure custom
JCA Adaptors or use WSDL for connecting the SOA Suite with an external Business
Rules engine.

One of the basic requirements of business is the ability to change the rules without a
code change or deployment. SOA Suite Rule engine can be used for editing Business
Rule dynamically; however, one of the disadvantages of using SOA Suite Rule

engine is that, it does not have a web interface for business analysts to edit the rules.

[131]

www.it-ebooks.info


http://www.it-ebooks.info/

Orchestrating BPEL Services

Adding business rules as part of a BPEL

process

As shown in the following screenshot, drag-and-drop the Business Rule activity
from the Component Palette to add business rule as part the BPEL. If you want to
create Business Rule as a standalone service, drag Business Rule and connect it as

part of the composite application:

S-@ > o

(@8-

| x |J-":jc0mposibe.xml x| & BoF Process 1.hpel % | o[ composite.xml % | & BPELProcess1.bpel X

ml@ monitor || B Test |[ DA | @

@

receivelnput

b

Business Rule

HumanTaskl

Approve

Y Y
& 3

Partrer Links

Gnmpnnent Palette =
|BrEL 1.1

BPEL Constructs

Orade Extensions

50A Components
&% BPEL Process
{5 Human Task
<Z Mediator
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Right-click on the Business Rule activity and select Edit. Select a Rule dictionary
from the drop-down box if already available. If not, please create a new dictionary by
clicking on the plus icon. Please ensure that you add appropriate input and output
variables from an XSD for the Rule dictionary:

= Edit Rule L= |

Dictionary | General [ Correlation Sets |

Dictionary: [{none} 4 '% EI

i

Qr T

thenlll Business Rule
A business rule defines or constrains one aspect of your business that is intended to assert business
structure or influence the behavior of your business.

General | Advanced

Specify the name and package for the dictionary that will be created.
Mame: |DradeRuIe51 |

Package: |project:l |

Project: |C:UDeveIoper‘r|'|ywork\bpeI—10 1-HelloWorld\bpel-101-HelloWarld\Project1\Project.

Input and Output Variables: - & B
Direction MName Type
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As shown in the following screenshot, after creating the Rule dictionary, JDeveloper
opens the Business Rule Designer. You can also open it by right-clicking on the
Business Rule activity and selecting the component editor or by clicking on the
Rule from Application Navigator:

File Edit View Application Refactor Search Navigate Build Run Versioning Tools Window Help
ToEa 9% XER Q-0 & e > - ¥
Appicaﬁnnllavigatnr x E] dloWorldProcess.bpel * M[jcomo&"{e.m x Mmcnmposite.xml x ‘ 5 BPELProcess1.bpel x OOradeRuleslrules x| [0

bpel-101-HelloWorld - -l & A @& @ | 8 &
Projects B i - 3= e
g FumantasiZ.t@sk = # Ruleseti ¥ [ Eiteron View: (P -8 T EE& A w
-4 Humantask3.component f( Functions
&g Humantaskltask. ) (%) Globals The ruleset contains no IF/THEN rules, You can create IR/ THEN rules or dedsion tables by
OradeRules1_DedsionSe dicking the corresponding buttons below or dlicking the plus sign above in the ruleset editor's
--4ff OradeRules1.companen 7 Bucketsets toolbar.
E OradeRules1.decs D tirks
OracleRules2_DedisionSe IF/THEN Rule Decision Table
Sl il AmEAnEn <f\, Decision Functions
‘fou create business rules to process A Decision Table displays multiple
] Rulesets + X facts and to obtain intermediate related rules in a single
&3] pro conclusions that Oracle Business Rules spreadsheet-style view, In Rules
=7 S0A Content @ Ruleset1 can process. To create a rule you first Designer a Decision Table presents a
-] dasses add the rule to a ruleset, and then you wollection of related business rules with
-0 testsuites insert tests and actions. The actions condition rows, rules, and actions
are assocdated with pattern matches. presented in a tabular form thatis
[ wsd At runtime when 2 test in the IF area easy to understand. Business users
{23 xsl of a rule matches, the Rules Engine can compare cells and their values at a
-] Business Rules activates the THEM action and glance and can use Decision Table rule
% BPELProcess1.bpel prepares to run the actions assodated analysis features by dicking icons and
£ BPELProcess 1.componer with the rule. selecting values in Rules Designer to
' help identify and correct conflicting or
BPELProcess1.wsdl missing cases.
u{t& composite. xml
A 0
=8 Prnj;EiJEHE"D\ VorldProcess. comp ‘ O Create Rule | Create Decision Table
= L

Creating business rules

Most of the rules are IF-THEN constructs which evaluate a condition and perform
certain actions. Creating a rule using Business Rule Designer creates a . rules file.

Select the Rule set and click on the plus icon to create a rule. As shown in the
following screenshot, replace <insert test> with Rule condition and <insert
action> with rule actions:
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One of the sample rules is given as follows:

If creaditscore <= Creditscoreapproval value

THEN

Creditcardapproval (<propertys>) approval (<results>), Creditcardlimit (
creditcard.limit) )

HelloWorldProcess.bpel * |2 composite.xm’ * | composite.xml x | 2 BPELProcess1.bpel |Qara¢kﬂnﬁ52..mﬁ5 XL
VE Y De]  [F @

£J) Facts
ch Functions

+ Rulesetz ¥ [ |filterOn  View: | IF/THEN Rules

= Rulel
X) Global e
(x) Globals <enker descripkion>
7 Bucketsets
IF
< Links I zoperand == <operand: I
<;\r Decision Functions Zinsert test
Rulesets a8 | tHen
&E ﬁiﬁ“ <insert ackion>
8} Ruleset2

Facts and Bucketsets

It is recommended to create the facts and bucketsets before creating the rules.
Fact types are used for defining the structure of data objects and their methods.
A bucketset limits the values for a fact or property of a fact.

Facts can be created from XML schemas, Java classes, and ADF. All of the Facts types
are imported except for the RL Facts.
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As shown in the following screenshot, from JDeveloper's Business Rule Designer
(right-click on the Rule activity and select component editor) click on Facts to create

XML Facts. The Java Facts, RL-Facts, and ADF-BC Facts can be created by clicking
on the appropriate tabs:

ME S @ E@ %

£3 Facts
.. Functions XML Facts: Wy =+
(%) Globals Alias Name XML Name Generated Fron—mme
pr—— RuleVariable 1 com.orade. xmins.bpel_101_helloworld. ... |/fxs:element[@name. .. |xsd/BPELProcess1...| |
s Bu = com_orade_xmins_bpel_101_helloworld_projectl_b... com.orade.xminz.bpel_101_heloworld.... xsd/BPELProcess 1.,
<D Links -
= Create XML Fact ‘ ‘
ft Dedsion Functions
Rulesets e 32 Select Source Schemas
@ Rulesetl Select the schemas you would like to use as XML facte, The schemas will be converted to J)
dasses which you can create XML facts from.
& Ruleset2
Source Schemas: + X Target Classes:
" file:/C:/IDeveloper jmywork/bpel-101-HelloWorld bpe IR ViR
&[] [ oracle
BD m sming

@[] (I bpel_101_

. 1
XML Facts llJavaFacts | ALFacts | ADF8C Facts ’
HHHHH I

A bucketset can be defined as a value range or a value that is acceptable for a fact. As
shown in the following screenshot, from the JDeveloper's Business Rule Designer,
click on the bucketset for creating the value limits for facts:

YEIHOE DD 4

44 Facts o
(ﬁ/’. Bucketsets
_f( Functions
- Bucketsets: 08 B | P
e
Name Datatype Farm Description
7 Bucketset2 int Range
47 Dedsion Functions Lo -
8 {7 Bucketset3 int Range

Rulesets + %

- 3
@ ruksets . Edit Bucketset - Bucketsetl ‘ [

&P Ruleset2
Name: [pucketset1 |
Form: |LDV ‘
Data Type: |5h'iﬂg "

["] Indude Disallowed Buckets in Tests

Bucket Values: m‘ » @
SMI‘I

Walue Alias Character Code Allowed in Sekinge De:
B otherwise otherwise Mot Applicable
B “string_1" "string_1" Mot Applicable
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Summary

In this chapter, we have covered fundamentals of BPEL orchestration and steps

for how to design a BPEL orchestration, details of using Flow and Scope activities,
branching operations by using the Switch activity, how to create and configure
custom XPath functions, and XPath expressions, and how to manipulate XML data
in BPEL-configured variables. We also learned the use cases of Human Task and
Business Rules Engine with BPEL processes. In the next chapter, we will learn how
to test and debug an SOA composite application.
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Test and Troubleshoot
SOA Composites

Testing the strategy, plan, and tactics is mission critical for any IT system
implementation for serving business functions. Testing automation has
demonstrated its importance and value by reducing the cost and time of testing
the lifecycle for agile and iterative implementation of a system. The IT system
implementations that are using BPEL Process Manager are usually developed
using agile and iterative implementation methodologies to quickly adjust to the
business process improvements and changes. In the case of an SOA composite
with BPEL Process Manager implementations, to perform an end-to-end functional
testing we often emulate external web services as most of the time these services
are not available for testing purposes. These external web services are either
invoking the SOA composite services or are invoked by the SOA composite service
implementation. BPEL Test Suite is used for creating the test cases and emulating
services required for testing. In this chapter, we will learn how to test BPEL services
and automate such tests using BPEL Test Suite.
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Testing SOA composites from the EM

In the Oracle Enterprise Manager console, we can select an individual BPEL service
and test it. Click on the Test button to test the BPEL process service behind this
WSDL, as shown in the following screenshot:

;ﬁ Farm % SOA Infrastructure »
3 -
BE Farm_SOA_DEV_domain
+l |7} application Deployments
) S0A
= %E soa-infra (AdminServer)
4o
o3 BPELSamplel [1.0]}
[ ) webLogic Diomain
+1 |7 Metadata Repositories

+ [ User Messaging Service

ORACLE Enterprise Manager 11g Fusion Middieware Control
l% Topology

{¢ BPELSamplel [1.0] @
#fl§ S0A Composite

Running Instances 0 | Total 0 | Active | Retire ... Shut Down... Test Settings... ¥

st Service

Dashboard = Instances Faults and Rejected Messages  Unit Tests  Policies

@

@

=IRecent Instances

Show Only Running Instances Running 0 Total 0

Instance ID  Name Conversation ID Instance State

To test a web service, enter the WSDL and then click on Parse WSDL, as shown in
the following screenshot. Enter the values for Port, Operation, and Input Arguments
and then click on the Test Web Service button:

==

= 3; Farm_SOA_DEV_domain

¢ BPELSamplel [1.0]@

S0A Composite w»

*[0 Application Degee 'the URL of a WSDL and click Parse

") soA SOL
= %E soa-infra (AdminServery
@ default

off3 [BPELSample1 [1.0]
+ [ ) webLogic Domain
# [ Metadata Repositories
+ [ User Messaging Service

W5DL http://Home-HP:7001/s0a-infra/services/default/BPELSamplel/bpelprocessl_client_ep?WSDL ‘Lk
HTTP Basic Auth Option for WSDL Access

Service bpelprocessl_client_ep
Port BPELProcess1_pt

Operation process El

Endpoint URL Edit Endpoint URL

Request Response
+lSecurity

+1Quality of Service
#IHTTP Transport Options
+|Additional Test Options
-l Input Arguments

Tree View El
Name Type Value

* payload payload
* input string | I

The test results will be as shown in the following screenshot. Selecting the XML
View option from the drop-down box provides the output data in XML format:
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{; BPELSamplel [1.0]®
offd S0A Composite w

HTTP Basic Auth Option for WSDL Access

Service bpelprocessi_client_ep
Port BPELProcessl_pt

Operation process El

Request Response

es 1 quest successfully received.

Response Time (ms) 202
XML view [~ |

\A new composite instance was generated. | Launch Flow Trace

<env:Envelope xmlns:env="http://schemas.xmlsoap.org/soap/envelope/™
xmlns:wsa="http://www.w3.0rg/2005/08/addressing" >
<env:Header=

<wsa:MessageID=>urn:CC89DB60B2A911E2BFBE45C397FB2ABC< /wsa:MessagelD =
<wsa:ReplyTo=

WSDL | http://192.168.2.21:7001/s0a-infra/services/default/ BPELSample1/bpelprocessi_client_ep?WSDL 'lg Parse WSDL

Endpoint URL Edit Endpoint URL

Logged in
Page Refreshed

m

You can also get the audit data, faults, and flow of the response data by clicking on
the Launch Flow Trace button. (You can get the same information by clicking on the
instances). As shown in the following screenshot, select the Show Instance IDs check

box and click on the BPEL to get the flow details:

Flow Trace @ -
This page shows the flow of the message through various composite and component instances.'@)

Faults (0)

Faults

Select a fault to locate it in the trace view.
Error Message Recovery
Mo faults found

+ Sensors (0)

Trace

ee its detailed audit trail.

- Type Usage
= % bpelprocessl_client_ep of service:20008 Web Service “ﬁ Service
I a“a BPELProcess1 of bpel:20008 I BPEL Component

ECID 5f9c¢6d236487b476)
Started May 1, 2013 5:55:1

Fault Time|

State

&  Completed
&«  Completed
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Testing a composite from JDeveloper

From JDeveloper, select Resource Palette. Select SOA from Application Server.
Identify the composite application and then right-click on Test Web Service,
as shown in the following screenshot:

2% BPELProcess 1.bpel % = [ component Palette IL;; Palette * I
1

(et (500 ) @ || 8- (@8- - -

Partner Links My Catslogs
IDE Connections
= gﬂ Application Server

=
=
s K
=
i
0.
fig
L]
F |"“
'n
S
=
&

Open

essl_client_ep (ws)
Advanced Search...

X

Copy Path Ctrl=Shift-C

Validate WSDL
View WSDL

Publish W5DL Te UDDL

E Creste Data Control

Enter the request data and click on Send Request, as shown in the
following screenshot:

% | 2 BPELProcess1.bpel x |d-|tjc0mposite.xm| % | 2 BPELProcess1.bpel x |JH‘I‘I‘P Analyzer : 6 X H'ITPMaIvzer:l.’i x| (A=)
HEfovEEH@®

|8 .2.21:7001/s0a-nfra services/default/BPELSample 11 1.0*s0a_88020 2ce-0d60-4873-b09d-a65fdb 3857658 bpelprocess 1_dient_ep |

WSDL URL:  http://192, 168, 2, 21: 7001 /s0a-infrafservi,. L Sample 11,0 bpelprocess1 dient ep?WSDL | Open WSDL ... |
F . 4
[+ Request HTTP Headers 3 - X : [+l Response HTTP Headers
=]
SOAP Headers
load [ fault
=
P2y faultcede  enviServer
faultstring “essage Router for default/BPELSample1!1.0%s0a,
= detail
[54 Send Request | Copy Reguest | El DetailElements : Array
<exception =Message Router for default/BPELS:
administrative consoles. < fexception >
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Viewing instances and messages on
JDeveloper

The screenshot shows the input and output HTTP header data and instances status
on JDeveloper. Click on the Raw Message tab to view the SOAP content in the
XML format:

HEavxEE®

|htt|:|: /192,168, 2. 21: 700 1/s0a-infra/services default/BPELSample 11 1.0/bpelprocess 1_dient_ep?WSDL |

W
=] Request HTTP Headers :I [=| Response HTTP Headersi o 200¢
Header Value R Value
User-Agent Mozila/5.0 (Java 1.6.0_24; Windows 76.1x85 | on=ntTvpe text sl
Host 182.163.2.21: 7001 X-Powered-By Servlet/2,5 J5P/2.1
) - ) x _ 5w Content-Length 0
Accept text/himl, image/gif, image fipeg, *; g=.2, */%;
Proxy-Comnection  keep-alive Date Wed, 01 May 2013 23:03:54 GMT

X-ORACLE-DMS-ECID 00003tYLbfgDwWWFLZQLOA IHWPWPOOOM
¥-HTTPAnalyzer-RuleMame Fass through :

Mo content to display

X-HTTPAnalyzer-Rules 1@localhost:8093
Mo content to display

| (54 Send Request | | Copy Request

SOAP Structure | HTTP Content | Hex Content j Raw Message

E &)

BPEL—Log X HTTP Analyzer * HTTP Analyzer Instances

RIGErR EcEHE 5% X

I Date Call... Met... Url Query Cookie [ Key Status  Set-Cookie Type Size

-m-- e I3 S N
2\Wed.. http:/f192,168.2.21:7001/5... W 200 OK
3Wed... zm; GEI' http:/f192. 168.2.21: 7001/s... WSDL 200 OK OTHER 2541
4\Wed... 16msHEAD htip:/f192,168.2.21:7001s... WSDL 200 0K 1]
5Wed... 15msHEAD htip:/f192.168.2.21:7001/s... WSDL 200 0K 1]
6\Wed... 289msPOST htip:/f192. 168.2.21: 7001/s... 500 1In... SOAP 715
TWed... 20msGET  htip:/f192.168.2.21:7001s... WSDL 200 0K OTHER. 2541
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Creating a test suite

For creating a test suite we make use of the following steps:

1. Open the composite.xml file of an SOA project implementing BPEL services
in the JDeveloper composite editor.

2. Select the testsuite folder under the project folder. Right-click on
the testsuite folder and select Create Test Suite, as shown in the
following screenshot:

(=l Application X| i|Application Server X [0] 4¥StoreFrontService jox X |of2composite.xml X | off3composite.xml X | 2 BAE Process 1.hpel X

_BPELsarnplel v. | @ F B X | gExa#s
Projects Bl & V&=~
=-{5] BPELSample 1 Exposed Services Components
=~ S0A Content

(-] classes
(] testsuitr=—
-0 xd New... Ctrl-N
-] xsl Exclude Project Content

----- [ Busines
------ 1 T —
----- ith BPELP
...... E BPELPr: Make Ctrl+Shift-F2 1 @ D
..... offf compos Rebuild Alt+Shift-Fe BPELProcess1

= _51_clier|t...

Refactor P
E Reformat Cirl+Alt-L

Organize Imports Ctrl+AILD

Compare With ]

Restore from Local History...

=

3. Enter the test suite Name and then composite test Name. It is recommended
to keep the self explanatory names for a test suite and test case, as shown in
the following screenshot:
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4. An additional test can be created by selecting the Create Test option,

(= Create Test Suite . u
i

Name: (BTN |

| Help | | CK _J | Cancel |
| = = = 4
r._-—). Create Composite Test M

Mame: estl] |

Description:
Help | | QK _J | Cancel
=

as shown in the following screenshot:

ﬁppﬁmﬁm XI -i/Application Server X E] reFrontService, jpx * Mtﬂc
& BPELsample1 Bl renn R

~ Projects

=[] BPELSample 1

=7 50A Content

-] dasses

[ testsvites

B[] test_suited

=] test_suite2

l_:l componenttests
[ indudes

B&® V- E-

Exposed Se|

i New..,
Exclude Project Content

x Delete

*‘: 3 Create Test...

-] xsd

Crl-M

Make Chrl+Shift-F2
Rebuild Alt+Shift-Fo
Refactor »
55 Reformat Crl+AltL
Organize Imports Ctrl+AlHD

Compare With

Restore from Local History..,

Usually, a test suite contains many test cases but it must have at least one test case.
The purpose of the test case is to execute the test, gather test results, and analyze
them for validating the business function service works as per the design to meet the
business requirements. JDeveloper will generate a test case XML file in the project
folder after creating the test case.
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Initiating the Test

In a typical BPEL process service, there are inbound messages initiated by the calling
client and there are outbound messages invoked by BPEL services via partner link.
Since there are no calling clients or invoked services available for testing purposes,
you would need to emulate the inbound and outbound messages. BPEL process
services for testing needs the following emulations:

* Inbound messages for calling client via partner link

*  Outbound messages for invoked services via partner link

Emulating inbound messages

Select the entry point of the BPEL process and right-click on the inbound partner link
to initiate the inbound message and then click on Create Initial Messages to create
an inbound message for the operation, as shown in the following screenshot:

Please note that by creating an initial message, we are simulating the client message.

CEY U XEE Q-0 & asaa - e
- B . Initiate Messages ‘ ‘ -
|{ElApplication... * | ~|Application Server x O] ejox * |offic | — - —_ — e
BPELsample1 MISMICAE - JOL L Operations | Inifiate Message For Operation <process>
Projects E®R 7=
Sl i process Message Parts
N — e —— eroces |
-7 SOA Content Parti |payioad -
i cosses Value: - . )
2 testsuites (3) Enter Manually () Load From File

[ test_suite1
-0 test_suite2 Enter Value: | cenerstesample | saveas |
[ componenttests

-0 indudes <process xulns="htrp://xmlns.oracle.cou/BPELsanplel /BPELSanplel /BPELProcessl”

[Cmessages || e <input>inputl</input>
-0 tests o < /process>
i[e] fieList.xml =R 1
gl st bpelprocess1_client... | |
£ test_suite3 SEz=iliT H
-] fieList.oml N Frocess ]
2 xsd B S ——
8 Create

Initiate Messages

+{7] Business Rules

& BPELProcessI.hpel

4fih BPELProcess 1. componentType
(@] ePELProcess1wsd

off composite xml

Design [SRREIERE ql Dtayi [0_J s [0 JMons © |Days [0 Jrws [0 Jmins [0 Jses|Z]
Eken oo L
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Emulating outbound messages
Select the outbound wire and right-click on Create Wire Actions, as shown in the
following screenshot:

=& @ —

bpelprocess1_client...

Operations:
process

(s = @ . S ceteWie Ao |
{% o Create Wire Actions

FileAdapter

Operations:
Read

=& @

Service2

Operations:
process

Select Emulates and click on Add Emulate (+ sign) to simulate outbound messages,
as shown in the following screenshot:

= Wire Actions

Operations Wire Actions For Operation <process>
D
XS
Add Emulate|

Emulate Type  Emulate Target
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Then, select Emulate Output and click on Generate Sample to create an outbound
message, as shown in the following screenshot:

CQutput Message: |{hth:| :ffxmins. oradle. com/BPELsample 1/BPELSample 1/BPELProcess 13BPELProcess IR.esponseMessage |

e R =

() Emulate Output

Message Parts
Part: [payload v]
Value:

| aue () Enter Manually () Load From File

I Enter Value: ’ Generate Sample ] D Save As ]

. _J

<processResponse Xulns="http://xmlns.oracle.con/EPELsanplel /BPELSanplel /BEFELProcess]
<result>result3< /results
< /processResponse’-

i Duration: “EI rs EIMons EIDays EIHrs EIMins EISECSH
| = (o ][ cad

Select Emulate Callback to simulate a callback message returned from an
asynchronous web service partner, as shown in the following screenshot.
Internally JDeveloper creates the Callback Operation and Callback Message
fields by emulating the callback message.
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=% Wire Actions - . (G-

[aResuurce Palette *
Operations Wire Actions For Operation <process:
= |3
process. ———————

@ — My,Catrinas
+ 7 R IDE Connections
=+ @ Application Server
AssertType  AssertTarget @ IntegratedwebLogicServer
5 Weblogic
—
- Create Assert - - )

(3) Assert Input ) Assert Output

Assert Target: |BPELPrDcess 1RequestMessage || Browse |

Compare By: | XML Similar >

Assert Value: Message Parts

Part: |pay\uad v‘

Value: - -
(%) Enter Manually () Load From File

Enter Value: || Generate Sample |I Save As |
-

<process xulns="http://xnlns.oracle.con/BPELsanplel /BPFELSanplel /EPELPro
Linput>inpute< /input>
< /process>

The Dehydration Store

The BPEL Process Manager is a web application created by Oracle. Oracle BPEL
Process Manager is deployed on top of J2EE containers such as WebLogic,
WebSphere, and JBoss. Oracle BPEL Process Manager uses a database to store
metadata, runtime instance information, and the state of each conversation. The
database is also used as a Dehydration Store to store the state of the BPEL process
services. The process of updating the state of the BPEL process services in the
database is called Dehydration. The asynchronous and synchronous processes
mainly use the Dehydration Store to save the state of the process while waiting
for asynchronous callbacks. The asynchronous messages also persist in the
Dehydration Store.

Over a period of time the Dehydration Store database fills with data unless you
purge the data at regular intervals. It is an industry-leading practice to develop data
purging frequency based on the data retention policies for audit and troubleshooting
needs. It is also a leading practice to trigger the purge of the Dehydration data based
on the database disk utilization. Oracle provides the PL/SQL packages to purge data
from the Dehydration Store. Due to performance reasons, the database schemas do
not have the foreign keys and this complicates the purge of the Dehydration data.
There are multiple tables used for the Dehydration Store.

The database schemas are created during the install process using the RCU
utility. The database schema DDL for Dehydration Store can be found at
$SOA ORACLE_HOMES%\rcu\integration\soainfra\sgl\bpel.
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Options for purging the Dehydration Store
Different options available to purge large amounts of data instances from the

Dehydration Store database are listed as follows:

* Drop the SOA schemas created by the RCU utility to remove all the SOA
instances and its state information. You can recreate the schemas using the
RCU utility with the same credentials and reconnect with the SOA Suite
middleware instances.

* Use BPEL APIs provided by Oracle to remove the data from the
Dehydration Store.

* Increase the database storage. This may not be a long term option but
eventually you will run out of storage if your application has a large
number of BPELs.

* Execute the PL/SQL procedures provided by Oracle. Ensure that all the
following listed Dehydration tables are included in the data purging process:
° CUBE_INSTANCE
° CUBE_SCOPE
° INVOKE MESSAGE
° DLV _MESSAGE
°  WORK_ITEM
®  SCOPE_ACTIVATION
° DLV_SUBSCRIPTION
° AUDIT TRAIL
° AUDIT DETAILS
°  WFCOMMENTS
°  WFATTACHMENT
°  WFMESSAGEATTRIBUTE
° WFASSIGNEE
°  WFTASKMETADATA
°  WFTASK
° DLV _MESSAGE BIN
° INVOKE MESSAGE BIN
° PROCESS_DESCRIPTOR

° WI_EXCEPTION
° XML _DOCUMENT
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Please note the default purge script provided by Oracle is not sufficient to delete
all the data from the dehydration store. Please ensure that you delete the data from
all of the preceding tables to clean up the database. The other option is to delete the
database schemas and recreate it using RCU without changing the schema name

or password.

Troubleshooting

The Oracle BPEL Process Manager has the following two web applications for
troubleshooting issues with a BPEL implementation:

* Oracle Enterprise Manager console

*  WebLogic admin console
The Oracle Enterprise Manager console application is available at the URL
http://{adminserver-host}:{adminserver-port}/em. Log in to the Oracle

Enterprise Manager console to check the status of SOA_INRA application,
as shown in the following screenshot.

Ensure that both WebLogic container server and the associated database server is
already running; if not first start them by logging in.

ORACLE Enterprise Manager 11g Fusion Middleware Control

;ﬁ Farm - & Topology

= - Farm_SOA_DEV_domain @
d§ Farm_SOA_DEV_domain
+/ | ) Application Deployments

_:|_ V\_.’_ebLogic Domain - Deployments @
= [l SOA_DEV_domain
,§| AdminServer
,§| bam_serverl Eoown (2)
# [ Metadata Repositories muUp @

+ ) User Messaging Service

Name Target

= [ Application Deployments
B # [ Internal Applications
+ [) Resource Adapters

DefaultToDoTaskFlow g AdminServer

_
soa-infra AdminServer I
warklistapp i AdminServer
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The WebLogic Admin console is available at the URL http://{adminserver-
host}: {adminserver-port}/console. Login to WebLogic admin console. Select
Data Sources from the left navigation menu and double-click on SOADataSource,
as shown in the following screenshot:

Domaln Structure
Clugters .
Virtial biosts A JDRC data 6ource Is an obje<t baund to the INDI tres that provides database connactivity through a pocl of JDBC connections. Applications can look up a data
Migeatabile Targets source on the INDI tree and then borrow a database connection from a data saurce.
Cah % This page summanzes the J0BC data source objects that have been created in this damain
Coh
Mac 3
Work Managers b Customize this table
Startup and Shutdown Classes
Deployments Data Sources (Filtersd - More Columns Exist)
= -Services
- papeean New Shawing 1 to 6 of 8 Previous
Name &= Type INDI Name Targels
Fareign JNDI Providers | [ | |
- BAMDatasource Genenc dbe/oracle/bam adc bam_serverl
How do L. EDNDataSource Generic JAbe/EDNDataSource. AdminServes
+ Creats JOBC generic data sources | EDNLocaTxDataSource 1 Generic | jdbe/EDNLocalTxDataSource | AdminServes
+ Create J0BC GridLink data saurces mds-gwsm Genaric Jdbe/mds/owsm AdminSarver, bam_serverl
mids-s03 Genenc jdbe/ mesMDS_LocalTaDataSaurce AdminServer
OraSDPMDaaSource Generic Jdbe/ OraSDPMDataSource AdminServer, bam_server]
« Delete J08C mults data sources o T IR B -
o - G SOADataSource Generic jdbe/SOADMtaSaurce AdminServer

Now, click on Monitoring and then Testing, as shown in the following screenshot.
The console will show the available server instances. Select the server instance and
then click on Test Data Source, as shown in the following screenshot:

ORACLE Weblogic Server® Administration Conscle

Changa Cantar | @ Hame Log Dut Preferences [E] Recard Hap Q Walcoma, wablogic | Connectad to: SOA_DEV_domal
View changes and restarts Home > Simimary of Servors > Sammary of IDBC Gata Sowrtes > SOADILSMINC »Summary of IDEC Data Sourte: >SOADMTSoITC:
Configuration editing s enabled. Future | Settings for SOADataSource

changes will autamatically be activated 38 you

medify, add or delete items in this domain, |  Configuration = Targets Izomg antred | Security  Notes
Domaln Structure | .~,=.r.|-.mv.

S0a_DEV_damain |

= Environment

Sarvert Use this page to test database connactions in this JDEC data source.

Clusters

¥ Customice this table

Test Data Source (Filtered - More Columns Exist)

Test Dala Source Showing 1to 1 of I Previous | Next

Wark Mamagers
Startup and Shistdown Clatses Server State

Deplayments bl |
=By | 0 AdminServer Running
- Maossaning -1 e -
E- L [- sk I Showing 1ta 16F 1 Previous | Next

The most common error with the personal development environment is ORA-12518,
TNS:listener could not hand off client connection.
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For Windows servers, use 1snrctl status command to identify the TNS listener
status, and locations of 1istener.ora and logfiles, as shown in the following
screenshot. You may now need to start the database server.

BN C\Windows'\system32\cmd.exe

Microzsoft Windows [Uersion 6.1.76811
Copyright <(c? 2007 Microsoft Corporation. All rights reserved.

C:~Users\Home>1lsnrctl status
LSNRCTIL for 32-bit Windows: Uersion 11.2.8.2_.8 — Production on 29-S5EP-2012 @8:42:44
Copyright <{c)> 1991, 2018, Oracle. All rights reserved.

Connecting to (DESCRIPTION=CADDRESS=(PROTOCOL=IPC>(KEY=EXTPROC1>>>
THS-12541: TNS:no listener
THS-1256HA: THS:protocol adapter error
TNS-BA511: No listener
32-hit Windows Error : Mo such file or directory
Connecting to (DESGRIPTION=CADDRESS=(PROTOCOL=TCP>»(HOST=Home—HP>(PORT=15212>>
STATUS of the LISTENER

LISTENER
Uersion TNSLSMNR for 64-bit Windows: Uersion 11.2.8.1.8 - Production
Start Date 22-SEP-2012 @7:38:37
Upt ime ? days 1 hr. 4 min. 7 sec
Trace Level of f
Security ON: Local 08 Authentication
SNMP OFF
Listener Parameter File C:napp~Home~productsil.2 . B5\dbhome_1i“networksadmin~listener.ora
Listener Log File _ c happrhomesdiaghtns lsnrsHome-HPslistenersalertslog.xml

Another common error is Stuck Messages that can be caused by many reasons.

It is a best practice to configure an alert for stuck messages for asynchronous BPEL
processes for Oracle SOA Suite 11¢ Release 1 (11.1.1.6.0) onwards. The global time
threshold is used for identifying the stuck messages.

BPEL Process Manager logging

Understanding logfiles available with the Oracle BPEL Process Manager
environment is very important for troubleshooting issues. There are multiple
logtiles available to trouble shoot issues. Some of the major log files are listed
in the following sections.
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Domain logs

An example for the location of the domain logfiles is ¢:\oOracle\Middleware\
user projects\domains\SOA DEV domain\servers\AdminServer\logs.

The logfiles can be viewed from the Oracle Enterprise Manager console as well.
As shown in the following screenshot, right-click on the SOA infrastructure
domain name from the left navigation pane and select View Log Messages.

ORACLE Enterprise Manager 11g Fusion Middieware Control

Jﬁ Farm + & Topology
= Farm_SOA_DEV_domain@

T ——,

Home
Logs > View Log Messages
Create/Delete Components =|Selected Targets (3)
H g w Monitoring Credentials View Add... 3§ Remove...
H 3 Mg Refresh Farm
H 3 us Target Target Type
i Oracle SOA Infra
General Information AdminSer...  Email Driver =l
ncarmaceaninncarver [ AdminSarver llcar Maceanina Sanvira =
4 View =  Show Messages El View Related Messages |+ Export Messages to File |+
Time s At ecsa0s Message ID  Message
Type

Select View Log File to view the content of a log file, as shown in the
following screenshot:

ORACLE Enterprise Manager 11g Fusion Middleware Control Setup »
HiFarm - | &, Topology
= - Farm_SOA_DEV_domain@ Log:
[ 5 [Farm_SOA_DEV_domain Page Refreshed Sep 30, 201]
# [ Application Deployments
3 s0A Log Messages > Log Files
E %EL;E‘;B"""H (Adminserver) Log Files: /Farm_SOA_DEV_domain/SOA_DEV_domain/AdminServer/soa-infra (Oracle SOA Infra)
default
o8 BPELSamplet [1.0] View » I View Log File I Download
 S—
i [} WebLogic Demain Name Directory Log Type  Last Modified
# [ Metadata Repositories v C:\Orad e\user_project: ins\SOA_DEV_domail Admins...  Server Sep 30, 2012 9:05:55 AM EDT
A\Oradle\Mi i domain), d 13-
% [ User Messaging Service €:\Orac user_project: DA_DEV._¢ .. Server Sep 30, 2012 8:33:20 AM EDT
SOA_DEV_do... C:\Oracle\Middleware\user_projects\domains\SOA_DEV_domain\servers\Admins... _Server Sep 30, 2012 8:33:16 AM EDT

Access.log

The access logfile logs all the interactions with the WebLogic container.

Log in to the WebLogic admin console. Click on the Servers option from
the left navigation menu and then click on the server name for example
Adminserver(admin), as shown in the following screenshot:
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OoORrACLE WeblLogic Server® Administration Console

Change Center @ Home Log Out Preferences Record Help

ironment

Q Welcor|
ne > f Servers >AdminServ
View changes and restarts Home >Summary of Servers >AdminServer >Summary of Servers
Configuration editing is enabled. Future Summary of Servers
changes will automatically be activated as you
modify, add or delete items in this domain. Configuration  Control
Domain Structure
SOA DEV domain N A server is an instance of WebLogic Server that runs in its own Java Virtual Machine (JvM) and has its own configuratio

This page summarizes each server that has been configured in the current WebLogic Server domain.

Virtual Hosts Q

Migratable Targets

Coherence Servers [ Customize this table

Coherence Clusters

| Machines Servers (Filtered - More Columns Exist)

| w

| ork Managers New

' Startup and Shutdown Classes I E—

-Deployments Py 3

v Services ] | Name & Cluster Machine State

] -

--Securitv Realms & ‘mm,(a@ RUNNING
How do I... = | [] | bam_server1 LocalMachine SHUTDOWN

One can set the location of access. 1log properties file by using the HTTP sub tab of

the Logging tab, as shown in the following screenshot:

ORACLE WeblLogic Server® Administration Console

Change Center Q Home Log Out Preferences Record Help Q
View changes and restarts Home >Summary of Servers =AdminServer =Summary of Servers >AdminServer
Configuration editing is enabled. Future Settings for AdminServer
changes will automatically be activated as you
modify, add or delete items in this domain. Configuration = Protocols Debug  Monitoring =~ Centrol | Deployments
Domain Structure General .
S0A_DEV_domain a =
= ave
=+Environment —_—
Servers
-~ Clusters

Migratable Targets
Coherence Servers
Coherence Clusters HTTP access log file enabled
Machines
~Work Managers
Startup and Shutdown Classes
Deployments

.r_!g Log file name:

|'4"' Services .
i-—-Security Realms ﬂ Rotation

How do L... = ‘ rﬁ Rotation type:

Use this page to configure HTTP logging for the server. By default, HTTP logging is enabled
Virtual Hosts store HTTP requests in the server log file or the domain log file.

By Size [~ ]

logs/access.log
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The admin/managed server log

One can select the General sub tab of the Logging tab for identifying the location
of admin and/or managed server logs and changing its properties, as shown in the
following screenshot:

DQACLE WebLogic Server® Administration Console

Change Center @ Home Log Out Preferences [ Record Help Q

- Home =Summary of Servers »AdminServer =Summary of Servers =AdminServer »Summary of Servers =Admi
View changes and restarts

Configuration editing is enabled. Future Settings for AdminServer
changes will automatically be activated as you
maodify, add or delete items in this domain. Configuration = Protocols Loggimg Debug =~ Monitoring | Control = Deployments — Service:

Domain Structure TTP

SOA_DEV_domain
_ Save
EH-Environment _
Servers
rClusters
Virtual Hosts

Migratable Targets -~
Coherence Servers (7] Log file name: logs/AdminServer log
Coherence Clusters

Machines
~Work Managers

Use this page to define the general logging settings for this server.

The summary of the important logfiles is as follows:

* AdminServer and Managedserver logfiles

* AdminServer-diagnostic* and Managedserver-diagnostic logfiles
* SOA and WebLogic Domain logfiles

* SOA Composite application logfiles

* Access logs

* JDBClogs
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You can view and download logfiles from the Enterprise Manager console. Select
logs from SOA infrastructure to view the available logfiles.

{} soa-infrag
E SOA Infrastructure »

Log Messages > Log Files

Log Files
View w View Log File Download
Name = Directory 1

AdminServer.log
AdminServer-diagnostic.log
SOA_DEY_domain.log
AdminServer.log00801
AdminServer.log00800
SO0A_DEY_domain.log0n221
AdminServer.logd0799
AdminServer.log00798
S0A_DEV_domain.lego220
AdminServer.log00797
AdminServer.log00796

C:\Oracle\Middleware\user_projects\domains\SOA_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0A_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0A_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0A_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0A_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0A_DEV_do...
C:\Oracle\Middleware\user_projects\domains\SOA_DEV_do...
C:\Oracle\Middleware\user_projects\domains\SOa_DEV_do...
C:\Oracle\Middleware\user_projects\domains\SOa_DEV_do...
C:\Oracle\Middleware\user_projects\domains\SOa_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0A_DEV_do...

SOA_DEY_domain.log00219
AdminServer.log00795

S0A_DEV_domain.legd218
S0A_DEV_domain.logdo217
SOA DEV domain.log00216

C:\Oracle\Middleware\user_projects\domains\S0A_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0A_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0aA_DEV_do...
C:\Oracle\Middleware\user_projects\domains\S0aA_DEV_do...
C:\Oracle\Middleware\user proiects\domains\S0A DEV do...
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The logging level

One needs to set a correct logging level to get the information to either run the
operations or troubleshoot issues during development and burn in periods of a BPEL
composite service implementation. It is recommended that for the development

and burn in periods we set the logging level at the highest possible that is usually
development to get all the troubleshooting and runtime behavior information to
optimize the BPEL composite services. Now, select Log Configuration from the menu
of the Oracle Enterprise Manager console, as shown in the following screenshot:

ORACLE Enterprise Manager 11g Fusion Middieware Control

§ Farm » ,% Topology

= - ¢} soa-infra@
= d§ Farm_S0A_DEV_domain E SOA Infrastructure »
+ | ) Application Deployments
] S0A Dashboard = Deployed Composites
+ 3% [soavinfra (Adm—"-——'
t| [ ) WebLogic Domain Home -
7 [] Metadata Repositor ent Composite Instances
H ] User Messaging Se Maonitoring »Pnly Running Instances
Logs » View Log Messages
SOA Deployment » S ——

Manage Partitions

Service Engines »
Bindings H
Services and References

All
Business Events

ent Faults and Rejected Meq
SOA Administration » ly system faults ¥

Security

4 essage

Set the logging levels to the TRACE:32 FINEST level to get more information about
errors and issues.

If you have not applied the JRF logging templates, the system console will prompt
with a message as follows to apply the JRF logging templates to the WebLogic domain:

Key Enterprise Manager features such as monitoring, security and logging are
not available because the Java Required Files (JRF) template has not been applied
to the server. You can apply the JRF template now to enable these features. The
server must be restarted for this operation to complete. Note that the JRF template
includes application deployments, startup and shutdown classes, as well as
changes to the system classpath.
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Click on the Apply JRF button, as shown in the following screenshot:

HNRALCLE Enterprise Manager 11¢ Fusics Middieware Gastred Grhpe Hepe log
Fram. | B ropslgy
7 AdminServer g Logged in as weblogciost Homd
5] Webloge Server = Bgn Hfrusbend 1 4, T2 8508550 M ET
(T tnformation
the server. You can apply e JF tempiate new

I ek " for I crempletr. Mot that the BIF teepiair rkdes appication drpleyments, st and shutdown divises, o3 wel 3 chanoes i the sysiom

At anytime if you receive a message about domain extension requirement in the
Oracle Enterprise Manager console or the SOA Suite admin server logs, please follow
the following steps to extend the existing WebLogic domains running the Oracle
SOA Suite with the BPEL Process Manager:

1. Invoke config.cmd from the SOA domain bin directory.

2. Select Extend as an existing WebLogic domain, as shown in the
following screenshot:

]
Ex C\Windows\system32\cmd.exe - C\Oracle\Middleware\Oracle_SOAl\commonibin\config.cmd ' - -

Microsoft Windows [Uersion 6.1.76811]
Copyright <(c)> 28@? Microsoft Corporation. All rights reserved.

IC sUserssHome>C:\0rac lesMidd levare~Oracle_SO0Alscommonsbinsconf ig.cmd

#| Fusion Middleware Con

Welcome

ORACLE’

‘ ® Create a new Webl ogic domain

Create a Weblogic dornain in your projects directory,

IO Extend an existing WeblLogic domain I

[
I
{ Use this option to add new components to an existing domain and modify configuration settings.
|
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3. Anexample screenshot is given as follows for selecting appropriate domain
extensions for reference. We need to select Oracle JRF WebServices
Asynchronous services:

‘ @/ Fusion Middleware Configuration Wizard

Select Extension Source

ORACLE’

® Extend my domain automatically to support the following added products:

[] racle BPM Suite for developers - 11.1,1.0 [Oracle_5041]
[] oracle BPM Suite - 11,1,1.0 [Oracle_5041]

[] S0 Bridge Portlet Container - 11.1.1.0 [Oracle_S041]

|Orac|e IRF Webservices Asynchronous services - 11.1.1.0 [nracle_mmmnn]‘ I

[ Basic Weblogic SIP Server Domain - 10,3.4.0 [wiserver_10.3]
[ 'WeblLogic Advanced Web Services For JAX-RPC Extension - 10.3.4.0 [wiserver_10.3]
[ 'WeblLogic Advanced Web Services For JAX-WS Extension - 10,3.4.0 [wiserver _10.3]

(O Extend my domain using an existing extension template

[[eronse |
Exit Help Previous Mext

The audit level

The audit level property controls logging the database entries of various events for
audit trails.

Log in to the Oracle Enterprise Manager console to edit BPEL Properties, as shown
in the following screenshot:
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B - 7} soa-infra@
= & Farm_S0A_DEV_domain E S0OA Infrastructure

) Application Deployments

=3 soa Dashboard = Deployed Composites

= £2 |soa-infra (Admin<ervar) ~
E [f:ﬁ] default Home -
,ﬂg BPELSample it Composite Instances
# [ webLogic Domain Monitoring » [ly Running Instances O
[# [ ) Metadata Repositorieg Logs »ID  Composite

[ User Messaging Servi site instances found.

SOA Deployment H
Manage Partitions

Service Engines H S TS

Mediator Properties

Common Properties

Bindings H
Services and References
Workflow Config

Business Events
B2B Server Properties

Cross References

SOA Ad »
TR ¥ isage
Administration ? fnd

Now, as shown in the following screenshot, select the preferred Audit Level for the
BPEL Process Manager based on your requirements. You can set the Audit Level
property as Off, if your application does not require storing the audit information in
the database; however, it is a best practice to keep the Audit Level property to either
Production or Development. Setting it to Minimal will keep a log of all the events in
the database but will not store any detailed contents such as the values of the variables.

K soa-infra®
g SOA Infrastructure - Page R

SOA Infrastructure Home > BPEL Properties
BPEL Service Engine Properties @
Properties
Edit property values and click Apply.
* Audit Level

Inherit

* Audit Trail Threshold (Byte) = Controls the level of information collected by the instance
* Large Document Threshold (Byte) = 10/ Same as the S0A Infrastructure audit level. This allows the
BPEL audit level to automatically change when the global
setting is changed. Setting a different audit level tracking in this
page overrides the tracking set at the SOA Infrastructure level,
-- (2) "Off": No logging is performed. Composite instance

Production

* Dispatcher System Threads  * |Development

= Dispatcher Invoke Threads =

* Dispatcher Engine Threads = tracking and payload tracking information are not collected. -
(3) "Minimal": Instance tracking information is collected, but
= Payload Validation ] not payload details; no payload details will not be available in
= Disable BPEL Monitors and Sensors B the flow audit trails. — (4) "Production”: Instance tracking

information is collected, but payload details for assign activities
are not collected. All other activity payload details are collected.
More BPEL Configuration Properties... This level is optimal for most normal operations and testing. --
(5) "Development": Allows both the compasite instance tracking
and payload tracking. However it may impact the performance.
This level is useful mostly for debugging purposes.
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The auto recovery feature is important for asynchronous BPELs. Usually, a
synchronous BPEL shows an error message in case of issues during invocations;
however, for asynchronous BPELs the caller does not wait for an immediate
response. Usually, asynchronous messages persist in the Dehydration Store and are
scheduled for execution. In case of any issue, the transaction is rolled back to the last
dehydration point.

By default the Audit Level property is set to Production at SOA Infra. It is
recommended that you change the Audit Level property to Development during
the development and burn in periods for a SOA implementation, as shown in the
following screenshot. The Audit Level property, Development, captures all the
troubleshooting information. Please note that we need to clean up the Dehydration
Store periodically to prevent loss of application performance due to running out of
database space.

ORACLE Enterprise Manager 11g Fusion Middleware Control

I}ﬁ Farm - & Topology

= - <} soa-infra@
= &5 Farm_S0A_DEV_domain E SOA Infrastructure «»
+ | application Deployments
| S0A SOA Infrastructure Home = Common Properties
+ 2% Isoa-infra (AdminServar enA Tnfrastructure Common Properties'z)
| WebLogic Doma Home ies set at this level will impact all deployed composites, except those
= L..l-l SOA_DEV_domain e composite application level.

.'§-| adminServer Monitoring > Audit Level DevelopmentEl
,'§.| bam_serverl Logs 4

pmposite Instance State
+ [ Metadata Repositories

+ | ) User Messaging Service

Payload Validation
SOA Deployment >
Manage Partitions EDTITLT [FpEies

Service Engines » BPEL Properties

Bindings 5 Mediator Properties

Services and References
Workflow Config

Business Events
B2B Server Properties

€&

SOA Administration > Cross References
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A sample BPEL Message Recovery is given in the following screenshot for reference.
The EM console shows the BPEL stuck messages from version 11.1.1.6 onwards.

The following messages will be shown after clicking on SOA-INFRA from the left
navigation menu of the EM console. By clicking on the Show Details... link, you can

get the details of the stuck messages, as shown in the following screenshot:

_9:5} BPEL Message Recovery Required Show Details, n Go to BPEL Recovery Console lf’; Set Time Threshold. ..

Disable Alert,..

To recover the stuck messages, please use the following steps:

1. Select BPEL from the Service Engine option by right-clicking on soa-infra,
as shown in the following screenshot:

EE Farm % Topology

-

H ﬁ Farm_SOA_DEV_domain
] Application Deployments

ol BPELSAM
[# [ WebLogic Domain

[# [ ] Metadata Repositor
] User Messaging Ser|

PR

Home

Maonitoring

Logs

SOA Deployment

Manage Partitions

Service Engines

ORACLE Enterprise Manager 11g Fusion Middieware Control

{} soa-infra@
g SOA Infrastructure »

Dashboard  Deployed Composite

w

ent Composite Instances
nly Running Instances ]
e ID Composite

0010 BPELSamplel [1.0]
0009 BPELSamplel [1.0]
0008 BPELSamplel [1.0]
0007 BPELSamplel [1.0]

mplel [1.0]
BPEL

Bindings

Services and References

Business Events

Mediator
Human Workflow

Business Rules
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2. Click on the Recovery tab and select the instances that require recovery,
as indicated in the next screenshot:

{} soa-infra@
E SOA Infrastructure -

SOA Infrastructure Home = BPEL Engine Home
&°a BPEL Engine (Service Engine)

Dashboard  Statistics =~ Instances = Faults  Deployed Components | Recovery

You can recover or cancel selected messages marked as Recoverable. If messages are marked as Exhausted, you can
to return them to the auto-recovery queue, click Mark Cancelled so that recovery is never attempted on them, or dick
recover them immediately.

ESearch'#

Type | Invoke EI Composite Name
Message
Duration | Exclude past 5 mJLrl State g Component Name
Message State | Undeliverad | = | ECID
Undelivered
Resolved Undelivered h
Delivered
Cancelled
Select w View w» |Exhausted
Conversation ID Al Recaovery Component Composite

Mo recoverable items found

Monitoring

One can use the Oracle Enterprise Manager console for monitoring the BPEL services.
Log in to the Oracle Enterprise Manager console and select instances to view the
executed and pending instances with status, as shown in the following screenshot:

@ Farm_SOA_DEV_domain £E 504 Infrastructure - Page Refreshed Sep 30, 2012 8:33:18 AM £DT T
=
=3 soa Dashboard | Deplayed Compastes || Instances | Faults and Rejecied Messages
E !
? Tnstances of all SOA composites: are listed below. There may be more instances in the database than shown in this page. Click Delete with Options to purge the instances
G eraun from the database.
off BPELSamplel [1.0] )
& 3 weblogic Domain HSearch ) )
¥ [ Metadata Repositories Instance ID | | Conversation ID | |
& [ user Messaging Service Name Start Time From [ 2012-02-29 08:33:18 AM % {GMT-05:00) New York - Eastern Time (ET)
Ecio [ Start Time To | | By (GMT-05:00) Mew York - Eastern Time (ET)
Search || Reset
! =
{ Execution State  Fault State BPEL Recovery
Rl =B
Viewy 3§ Delete Selected ... 3§ Delete With Options ... | [ ] Aboet...
Instance [0 Composite Name Conversation ID_ Instance State Start Time  Logs
1W0002  BPELSamplel [1.0] ¥ Aug 5, 2012 04004 AN
10001 BPELSamplel [1.0] 7 Aug 5, 2012 G:40:00 aM B
1 BPELSamplel [1.0] 7 Jul 29, 2012 B:06:18 AM

Click on the ID of the instance to get the audit trail information. The audit trail
information of a sample BPEL process is shown in the following screenshot:
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Flow Trace > Instance of BPELProcessl

s‘aInstance of BPELProcess1® _
This page shows BPEL process instance details. '@)

lEudit Trail Flow = Sensor Values Faults

Expand a payload node to view the details.

=
E
[= ¢+ receiveInput
= Received "process” call from partner "bpelprocess1_client"
E <payload=
= [%.) Assign1
= Updated variable "outputWariable”

<payload=
Completed assign

[= <4 replyOutput

= Reply to partner "bpelprocess1_client”.
i<pavload=!

payload

Testing data 1

Audit trail explains the details and sequence of events that takes place within the
BPEL component. Click on the <payload> tag to view the actual message data.
The Fault page provides details of faults and error messages.

You can also shut down the long running instances by selecting the Instance ID and
clicking on the Shut Down button, as shown in the following screenshot:

> BPELSamplel [1.0]®
#f[d S0A Composite

Running Instances 0 | Total 10 | Active | Retire ... Shut Down... Test Settings... ¥ % El

Dashboard Instances Faults and Rejected Messages  Unit Tests Policies

'i’) Recent Instance
@ Confirmation
=|Recent Inst Confirmation
Are you sure that you want to shut down the composi '

Show Only Runr BPELSamplel [1.0]? 10
Instance ID I You will not be able to create new instances of this composite. In

20010 addition, processing of existing instances of this composite will stop.

20009

20008

20007 o  Completec

20006 &  Completec
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You can view the composite application logfile from the Enterprise Manager console
by selecting Composite Logs from the Related Links drop-down box:

Logged in as weblogic| Host Home-HP

Page Refreshed May 1, 2013 6:28:48 PM EDT 0

[

f Related Links »

Retire ... Start Up... Test Settings... v %

jected Messages  Unit Tests ~ Policies

S0A Infra Home
BPELSamplel Composite Logs
a

e —
Recent Instances& Or the

m

Running 0 Total 10
Conversation ID Instance State Start Time
& Completec May 1, 2013 6:27:56 PM
4 Completec May 1, 2013 6:25:55 PM
& Completec May 1, 2013 5:55:12 PM
&  Completec May 1, 2013 5:50:16 PM
&  Completec May 1, 2013 5:47:13 PM

We can monitor the performance and request the processing data by selecting
the Monitoring option from the Oracle Enterprise Manager console. Select the
Monitoring option by right-clicking on the domain navigation menu on the left,
as shown in the following screenshot:

OIRACLE Enterprise Manager 11g Fusion Middleware Control

HiFam~ | 2 Topology

= {} soa-infra@
F ﬁ Farm_SOA_DEV_domain 2 S0A Infrastructure »
) Application Deployments
= 3 soa SOA Infrastructure Home > Request Processing
B E s0a a (AdminServer) P
= @defau“: » ngines
ome are containers that host the busin
o3 BrELSamplel [1.0
[ [Z] webLogic Domain Monitoring » Performance Summary
[# [ ) Metadata Repositories Logs N
] User Messaging Service -
Request Processing
SOA Deployment ? forkflow Engine

Manage Partitions Rules Engine

aine
Service Engines >

Bindings > -
pfrastructure (3)

rastructure internally connects co

Services and References

Business Events Averal
Tin
tructure
S04 Administration >
Security >
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The MBean browser

All the values set using the Oracle Enterprise Manager console and WebLogic admin
console can be also changed using systems' MBeans. One can write Java programs
and WebLogic Scripting Tool (WLST) programs to access MBeans and change

the values of MBeans. Select System MBean Browser from the Oracle Enterprise
Manager console for browsing and changing the values of MBeans', as shown in

the following screenshot:

ORACLE Enterprise Manager 11g Fusion Middleware Conf
lfﬁ Farm » % Topology

&~ {} AdminServer
- E_E" Farm_S0A_DEV_domain -E WebLogic Server -
+1 [ Application Deployments
[ S0A @ Information

=1 |_] WebLogic Domain Key Enterprise Marl
i the server. You can

LJJ SOA_DEV_domain includes application

.'ﬂ AdminSery——

,-ﬂ bam_server

+ | ] Metadata Reposito
+ [ User Messaging Se

Home

Control

Application Deployment ¥

I System MBean Browser I
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Select the MBean from the left navigation menu and change the values as needed.
The following screenshot shows us editing the value of the AcceptBacklog
parameter. The AcceptBacklog parameter configures the size of the wait queue
for TCP-client connections while the application is busy processing other requests.
One may choose to perform the same using the WebLogic admin console.

{ AdminServer® Logged in as weblogic| Host 2001:0:4137:9e76:38b1:271e:
‘; WebLogic Server » Page Refreshed Sep 30, 2012 4:32:48

System MBean Browser
@ 7 3 Attribute: AcceptBacklog @ —

MBean Name com.bea:Name=AdminServer, Type=Server

Attribute Name AcceptBacklog

Description  The number of backlogged, new TCP connection requests that should be allowed for
server's regular and SSL ports.
Setting the backlog to 0 may prevent this server from accepting any incoming conne
some operating systems.

m

Type java.lang.Integer
Readable / Writable RW
Default Value 300
Min Value 0

value value I

Summary

In this chapter, we learned how to create test suites for BPEL services, create test
cases, and emulate inbound and outbound messages for end-to-end functional
testing. We also also covered the Dehydration Store purge strategies and SOA
composite monitoring. In the next chapter, we will learn to architect and design
services using BPEL.
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In an enterprise, it is rare for us to get an opportunity to design and build enterprise
systems from scratch. As enterprise architects, we must deal with the existing
application services portfolio to identify commonly used services, and utilize them
to implement an enterprise SOA. The architectural design has shifted from creating
standalone enterprise systems from scratch to integrating existing systems due to the
huge benefits in cost and time to deliver such systems. The standalone system cannot
meet the business requirements in an enterprise setup anymore to benefit from
economies of scale and scope.

There are several use cases for Business-to-Business (B2B) integration and application
to application integration. Usually, many enterprises have application platforms
developed using different technologies such as .NET, Visual Basic, Java, PHP,
Mainframe, and Commercial Off-The-Shelf (COTS) products. To achieve integration
goals, always adopt the service orientation and orchestration approach instead

of creating monolithic standalone applications. BPEL allows you to orchestrate,

that is, manage and coordinate different web services to achieve specific business
requirements. In this chapter, we will learn the industry-leading options to architect
enterprise services using BPEL.

Services architecture and design
guidelines

The following are the key guidelines for services architecture and design:

* Reuse of existing applications.

* Loose coupling of the interaction between applications.
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* Use asynchronous instead of synchronous interaction.
* Use common data formats for exchanging information between applications.

* All available services should be discoverable either manually
or automatically.

* Avoid copying the data from one database to another. Always use the data
either from the original sources or from a common repository.

Services-based application design

The first step to start designing BPEL services is to document the business process
using an easy-to-read visual notation. Services interaction occurs through a standard
WSDL format. WSDL is also used to represent the interfaces exposed by the service
to the systems outside:

Application 1 Application 2 Application 3 Application n
Services Services Services Services

g ¥ ¥ g

Integration Messaging layer or Service bus

SOA is an IT strategy that organizes discrete functions services from enterprise
applications. SOA enables an enterprise to quickly deliver for business requirements
by combining and reusing existing discrete functions services.

Usually, a typical SOA environment consists of several applications with multiple
interdependencies. The high level flow of a typical service-based application can be
given as follows:

* Users log in to a consumer application

* The consumer application authenticates and authorizes the users

* Oracle Enterprise Service Bus (OSB) routes the messages and invokes back
office services

* Back office services serve the users' requests
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SOA Suite

As an architect, one should know the components available within SOA Suite and
how to leverage these components to architect and design the services, and then use
these services to create consumer applications faster and cheaper. The list of SOA
Suite components with brief descriptions for the capabilities of each component is
as follows:

BPEL ¥v" Work Flow
v’ Orchestration
v Services
Service bus (ESB) ¥ Routing (Mediator)

¥ Messaging, Connectivity and Distribution

Adapters Connect to External Systems

JAVA Connection Architecture

ENEN

<

Web Service Manager Security and Policy enforcement

Business Activity
Monitoring (BAM)

Application Monitoring using Sensors
SLA and KPI Management

Rules Engine Simple Rules and Editing

&Y S IR

J2EE Container
(WebLogic)

JSP, Servlet, EJB

Enterprise Service Bus (ESB)

The main purpose of the service bus is to provide routing and transformation
between incoming client requests and backend services. The key benefits of the
service bus over point-to-point interactions are as follows:

Enables loose coupling of the interactions between consumers and providers
for seamless upgrades and maintenance

Provides routing and transformation between incoming client requests and
backend services

Eliminates service sprawl by acting as a services backbone

Provides end-to-end monitoring and centralized management of the SLA
(Service-level agreement)

Provides a centralized search and discovery of services that promote reusability
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M You don't require Enterprise Service Bus if you only have a
Q few systems connecting to each other. It may be an overkill
to introduce the service bus.

The following two options are available to use the service bus functionality for
your applications:

1. Use Oracle Enterprise Service Bus (OSB).
2. Use the Mediator component of SOA Suite.

Point-to-point connections between systems are tightly coupled and do not provide
flexibility in the long run. However, as an architect, you should evaluate the pros
and cons for introducing OSB as a separate component versus using the Mediator
component within SOA Suite. One of the main advantages of using OSB is that you
can introduce centralized security, messaging, and management for each interaction
between services.

Oracle Service Enterprise Service bus (OSB) | SOA Suite Service bus (Mediator)

v Enterprise wide Service bus — Design as v'Part of SOA Suite. Mediator provide
federated model service bus functionality.

v'Separate containerand console. Require v'Tiny, Light weight Service Bus

new install, configure and deployment.OSB  + Used for VETRO Pattern (Validate, Enrich,
is not part of SOA Suite install. Transform, Routing, Operate)

v'Large powerful service bus. v' Value mapping and cross reference for
v’ Great for Enterprise wide integration supporting Canonical Data Model

v Message Transformation with XSLT and v Message Transformation with XSLT
XQUERY v' Part of SCA.(Service Component

v Not Integrated with SCA Architecture)

v'Do not support event publishingand v'Support event publishingand
subscriptions. subscriptions

v'Use OSB console for developing business v’ Use JDeveloper for creating services.
and proxy services

v'0SB provide service virtualizationand

protocol transformation along with routing.

Use case of the service bus

The interaction between services can either be point-to-point or via the centralized
service bus. The next figure depicts the point-to-point interaction between services.
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As shown in the following figure, in order to provide an alarm service to consumer,
multiple services needs to be invoked. Alarm Verification Service has to invoke the
DATE Service, Time Service, and Alarm Set Date Service. The consumer alarm
service has to invoke multiple services such as set date and verification service,
thereby causing the service sprawl occurring in the system.

@ Alarm Service
>
Consumer

HTTPS

A\ 4 \ 4 \ 4
Alarm
DATE Time Alarm Set Date Verification
Service

The better approach is to provide a common layer between the calling service and
the provider service by using a service bus. The service bus enables loose coupling
between the alarm service consumer and the alarm services provider.

The following figure depicts the interaction between services through the service bus:

Alarm‘ Sewice
Application
HTTPS u

| Service bus

Alarm
Frequ&_-:'ncy Sound{Tune Datle Time Senvice Alarm Sgt Date Verification Alarm I_-Zvent
Service Service Service Service : Service
Service
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Interaction design patterns

The request will have one or more input parameters, and the response may have
one or more output parameters. Deciding the interaction between the client and the
service provider is one of the most important decisions during the design of BPEL
services. Each service has its own WSDL definition and endpoint. The Partner Link
is used for interaction between services.

Primarily, BPEL services are all about the request and response. The following
design patterns are used for implementing BPEL services:

* Synchronous request and response

* Asynchronous request and response

*  One request and multiple responses

* One request, a mandatory response, and an optional response

*  One-way message
Some of the other possible interaction design patterns that are not commonly used
are listed here:

*  Multiple requests, multiple responses

* Multiple requests, first response (ignore remaining responses)

*  One request and one or two responses

* Asynchronous interaction with a timeout using the onMessage activity

* Asynchronous interaction with a notification timer option using the
onAlarm activity

Synchronous request and response

The client sends the request and receives an immediate response. The response can
be either of the following;:

* Response based on the request (The response will contain data)

* Faults/Exceptions (The responses do not have any data)
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As shown in the figure, the request can originate from either of the following:

e (Client BPEL Services
e Mediator Services

* Oracle Service Bus Proxy / Business Services

| — Request

I L Q2
Sl %
< Vs

; @ BPEL Services
Client Client BPEL Senvices
Applications (Invoke & Receive) Immediate .
OR Response (Receive & Reply)

(Mediator - Route Messages)
OR
Oracle Enterprise Service bus (Proxy
Services)

Asynchronous request and response

In asynchronous interactions, the client sends the request, and the service provider
may or may not respond immediately.

| — Request

w3 - i
—> ‘= &4
< v
; @ BPEL Services
Client Client BPEL Senvices NS
Applications (Invoke & Receive) Delayed .
OR Response (Receive & Invoke)
(Mediator - Route Messages)
OR
Oracle Enterprise Service bus (Proxy
Services)

Asynchronous BPEL services use the Invoke activity. The response will usually delay
the calling service, and the client may choose to do other activities without waiting
for a response. The response could be data or an error message.
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One request and multiple responses

The client sends a single request and receives multiple responses. For the client BPEL
services, there is one Invoke activity for sending the request, and multiple Receive
activities grouped in a sequence. For the BPEL services, there should be one Receive
activity and multiple Invoke activities for each reply grouped in a sequence.

As shown in the next figure, multiple Receive activities can be grouped together
using a sequence:

S
_ Singl%uest :‘@A

At L G
el [ \gr
@‘—’ = Sequence Sequence $
N

A A

q/:

Client — e jl @ l\ \}S@
Applications P .
PP Client BPEL Services ~ Multiple Response BPEL Services

(Receive) (Invoke)

One request, a mandatory response, and an
optional response

The client service sends a single request and receives one or more responses.
One response must be immediate; the other responses may be delayed.

In this case, a Scope activity is used to group the Invoke activity to send the request
and the Receive activity to accept the mandatory response. The OnMessage handler
of the Scope activity is set to accept the optional message and the instructions on
what to do if the optional message is received. The client will wait for the mandatory
reply and continue receiving the same without waiting further for any optional
response. The BPEL service also uses the onAlarm handler or the Scope activity

to send the optional delayed message if the timer expires.
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§ » Receive
\ Single Request

éz Invoke
Clie‘nt
Applications
H Optipnal Response —
Scope
On Message

1=

Response

v
-
i

A

Receive

One-way message

The client sends the message, and the service does not reply. This pattern can be
used for sending updates to a service with data, and it requires no response in
return. As shown in the next figure, the implementation of the one-way message can
be done using a Mediator client, BPEL component, or Oracle Enterprise Service Bus.

O
| — Request

— & No Response W
= &N

BPEL Services

Client Client BPEL Services (Invoke)
Applications OR
(Mediator - Route Messages)
OR
Oracle Enterprise Service bus (Proxy
Services)

(Receive)

Event-Driven Architecture (EDA)

Service-Oriented Architecture (SOA) and Event-Driven Architecture (EDA) are
two complementary architectures for separating service consumers and producers.
At present, both architectures are being implemented together.
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The following are the two architecture models available for interaction between
service consumers and producers:

* Request-driven interaction

e Event-driven interaction

Traditional service-oriented approach uses request-driven interaction.
The event-driven model provides loose coupling between consumers
and producers compared to the request-driven interaction model.

In an event-driven SOA, instead of pushing the data to a service, the service reads
the data from a common platform such as messaging. Usually, the services are
loosely coupled through service interfaces and use a common service bus.

Using the event-driven model, you can achieve loose coupling through the
event-driven interactions. Use a common messaging platform for reading the
data. The invocation is triggered by an event.

For example, a file's arrival to a common SAN/NAS device or a specific data update
to a database could trigger an event.

Request-driven interaction

A typical service invocation is that of a service consumer invoking a service producer
through a common interface. The invocation can be done either directly through a
WSDL file, or through a service bus in the middle. As shown in the next figure, a
service consumer invokes a service producer through the service bus:

Explicit invocation of Service
through Service bus Service
Producer
Senice |gal...Service bus ‘_I_' N
Consumer N —
————— Service
Producer

Event-driven interaction

As shown in the next figure, in a typical event-driven model, the service producer
produces the data and publishes it on a common messaging platform. The service
consumer subscribes to and consumes the data from a common messaging platform.
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Service producer publish the data

Event Producer|

Producer

Event Triggeréd by the data

Database

Event bus
(Common
Messaging
platform)

Event
Consumer

Event
Consumer

Service consumer subscribes to
the event

One of the disadvantages of the event-driven model is complexity, due to
the additional platform components and configurations over a traditional
request-response interaction.

On the other hand, the biggest advantage of the event-driven model is that it

provides loose coupling between service consumers and producers.

Human tasks

Human interaction is required for many business use cases that involve some

kind of approvals or actions from a person. One of the examples of human tasks

is an approval service or termination service. An approver gets notifications about
pending tasks from the human workflow, as shown in the next figure. The approver
client can take action based on the request. BPEL will process the request based on
the input from the approver client. The process may have to wait for the Human

Task to complete.

BPEL

’ A%%Tg;&i; Partner Human ;@
!;«‘ Gul Link Workflow
Client Approve/Deny
(Client)
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Human tasks have various specifications, such as task properties, people
assignments, task owners, task administrators, timeouts, escalations and
notifications. Once a BPEL service associated with a Human Task is invoked,
a task is created and assigned to a person or a group. Once the person finishes
the task, the service is marked as completed.

As shown in the following figure, drag-and-drop Human Task from SOA
Component Palette to the JDeveloper console:

|J|tjcompnswte.xml x B testlxml X ﬁaaEPHPmcessI,bpef X | [ fileList.xml X [ 72 BPELProcess1.bpel Htjcn =] Compnnent Palette * ‘L{ﬂResources x

D E-¥-5-8 > J(d- PENTED ([ vonitor || BapTest |3 | @ |[BrEL 11
% (]
BPEL Constructs
Oradle Extensions
S0A Components
ﬁgg BPEL Process
Drop Activiey Drop Activiey Drop Activiey e
Here Here Here g Blsiness Ll

4%, Human Task

~
(A7)

01" [C

Invokel

Hurnan Task

After adding the Human Task from the SOA component palette as a BPEL activity,
JDeveloper creates a . task file under SOA Content.

Double-click on the . task file icon to get a Human Task editor, as shown in the next
screenshot. The Human Task editor allows you to design the screen and metadata
for the Human Task. Usually, Human Tasks are used for approving or denying a
particular BPEL flow. Always use a proper title, descriptions, and outcome. The
expression builder can be used for building the XPath expression that enables
dynamic determination of assignments to the users or groups.
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In this chapter, we learned about the Oracle SOA Suite components and their use
cases, interactions, and Human Task design patterns; we also learned about request
and event-driven architecture. We also learned to achieve loose coupling using
Oracle Enterprise Service Bus. In the next chapter, we will learn the performance
tuning of composite applications and SOA Suite platform running BPEL processes.
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Performance Tuning —
Systems Running
BPEL Processes

Performance tuning is an important step for any IT system implementation to
optimize the systems and software resources needed for serving business functions.
In other words, performance tuning enables us to optimize the system cost and
performance to stay competitive in the market place. The process of performance
tuning is iterative and in this chapter we will look into various systems and software
components tuning options to optimize BPEL processes response time, scalability
and availability, and underlying systems utilization.

One of the main objectives of performance tuning is to achieve quick response
time and more throughput. The application architect should work with business to
understand the performance goals and set realistic performance expectations. The
architect also needs to work with the infrastructure team to design the system's
infrastructure and configuration of SOA components based on the performance
expectations. The performance tuning step assists us in identifying the optimal
settings for infrastructure and application components.

We should know the current performance level and performance goals before tuning
the system. The high-level plan for a performance tuning exercise for an application
platform is as follows:

* Document the performance/response time before making any changes also
known as the baseline current performance

* Document the configuration parameters for existing systems also known as
the baseline current configurations
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* Document what is the expected end result and backup the entire system once
and also at intermediate points during performance tuning

* Document the performance benefits due to new values of the configuration
parameter(s) and update the configuration and performance baselines with
suggested values based on the Service Level Agreements (SLAs)

The Oracle SOA Suite is a couple of applications developed by Oracle using J2EE
technologies. One of the core applications is SOA-Infra, which is similar to any
other J2EE web application. The other major components of the SOA Suite are BPEL
Process, Mediator, Business Rules, and Human Task. All the Oracle SOA Suite
components are deployed in a WebLogic server platform and also can deploy other
platforms such as WebSphere. There are separate tuning parameters available for
each of the Oracle SOA Suite applications and sub systems. Depending on your
SOA composite application's deployment design one needs to holistically align

the configuration parameters of Oracle SOA Suite components in addition to the
WebLogic server platform, underlying Java Virtual Machine, Operating System:s,
and/or Load Balancers to get the optimal system performance.

Please note that by simply adding more hardware or increasing the hosting system's
resources such as CPU and memory you may not improve the performance of an
application platform. The application design needs to be capable of utilizing these
additional resources for application performance and scalability benefits.

The Java Virtual Machine

The Java Virtual Machine (JVM) allows you to write programs once and run them
anywhere. Usually, JVMs are optimized for an operating system in combination with
the underlying hardware platform.

The leading JVM vendors are Sun HotSpot JVM and Oracle JRockit for Windows,
Unix, and Linux platform. Please note that Oracle is the vendor for both JRockit and
Sun HotSpot JVMs. The Sun HotSpot JVM is widely used and is the default choice
for Oracle SOA Suite implementations. Therefore, we will discuss the Oracle Sun
HotSpot JVM performance tuning in detail.

Garbage collection process

Garbage collection (GC) is a process of JVM that removes the unused Java

objects from the JVM heap to recycle the JVM resources. The configuration of the
underlying JVM for the WebLogic servers affects the Oracle BPEL Process Manager
performance. The details will be discussed in the following sections.
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The Java heap memory space is divided into three sections: young, tenured, and
permanent generation, as shown in the following diagram. Minor garbage collection
occurs at the young generation space and major garbage collection occurs at the
tenured space.

-Xmx
>

Tenured

Eden

A

v

Incoming Java

Objects ° Long © E
Live full £ £
objects GC

4+ —>
{} Perm
O
% %
Outgoing Java Outgoing Java
Objects during Objects during
minor GC major GC
~~ —_—
-xx MaxnewSize -xx MaxPermSize

Young generation

Young generation memory space is used whenever we create objects in Java. That

is why the young generation memory space is also known as new space. The Java
objects enter the young generation space and they either get the garbage collected
or move into the tenured generation space. Usually the young generation memory
space is smaller than the tenured generation space, therefore it has shorter collection
times as compared to the full GC in tenured space. The garbage collection process in
the young generation is known as Minor Garbage Collection (minorGC).

Tenured generation

The Java objects in the tenured generation space last longer than the young
generation space. Usually, the tenured generation memory space is bigger than
the young generation space and it takes more time as compared to minor garbage
collection occurring in the young generation. The garbage collection process in the
tenured generation is known as Major Garbage Collection (majorGC).

[185]

www.it-ebooks.info


http://www.it-ebooks.info/

Performance Tuning - Systems Running BPEL Processes

Permanent generation

Permanent generation holds the data needed by VM to describe objects (describing
classes and methods). It is recommended that we always allocate enough permanent
generation space to load Oracle SOA Suite library classes in a JVM. The default
permanent generation size is not sufficient for Oracle SOA Suite. There is no
garbage collection process in permanent generation space for a JVM.

Garbage collection tuning

The main objective of garbage collection tuning is to achieve less frequent garbage
collection with less pause time. Tuning the garbage collection process for a JVM is
very important because an application that spends about 10 percent of its time in
garbage collection can lose about 75 percent of its throughput when scaled out to
multiple processors.

In this section, we will learn the options to tune JVM to run the SOA Suite optimally.
The best way to tune the JVM and eliminate memory-related errors is to adjust JVM
memory parameters. The JVM parameters are usually part of the WebLogic server
start-up scripts. The default install values are not sufficient and may not provide an
optimal runtime performance for an Oracle SOA Suite implementation. You need to
ensure that the default JVM parameters are updated. The recommended heap size
for Oracle SOA Suite is 4 GB. Some of the major JVM parameters for JDK 6 are

as follows:

-Xms4096m \ - Minimum Heap

-Xmx4096m \ - Maximum Heap

-Xss512k \ - Set maximum native stack size for any thread
-XX:+UseConcMarkSweepGC

-XX:GCTimeRatio=99 \ - The ratio of GC time to application time
-XX:MaxGCPauseMillis=20 \ - Pause times of 20ms desired.
-XX:PermSize=512m \ - Permanent Size

-XX:MaxPermSize=512m \

-XX:NewSize=1024m \ - Minor GC (Young Generation)
-XX:MaxNewSize=1024m \

-XX:SurvivorRatio=6 \

During performance tuning, it is important to ensure that all endpoint
applications are responding properly. When you adjust the minimum and
maximum heap parameters, please ensure that you adjust the other parameters
as well. The Permsize parameter can be constant but the NewSize and
MaxNewSize parameters require tuning.
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It is recommended for better performance that we keep the same values for following
pairs for JVM parameters:

*  Minimum heap size (-Xms) and maximum heap size (-xmx)

* -XX:PermSize and -XX:MaxPermSize

* _XX:NewSize and -XX:MaxNewSize

Choosing the garbage collection algorithm

One of the key JVM parameters is the choice of the garbage collectors. Two of the
major garbage collectors are listed as follows for reference:

* Mark and sweep (-XX: +UseConcMarkSweepGC)

Mark and sweep garbage collection algorithm minimizes the garbage
collection pause time that enables us to avoid impacting the production
transaction during the GC process. This algorithm will run the tenured
generation concurrently with the execution of the application.

* Throughput collector parallel collector (XX : +UseParallelGC)
That throughput collector distributes the garbage collection load across

CPUs; therefore maximizing throughput.

It is ideal for using with multiprocessor machines usually with four or
more processors.

Select NewSize

Set -xX:NewSize to be one-fourth of the size of the maximum heap size. The larger
the young generation space means smaller the tenured space. One can't specify

the tenured generation size directly; the size of the tenured generation space is
determined by the total heap size and Newsize.

Tenured generation space size = Total heap size - NewSize
The higher values of Newsize will result in a lesser minor garbage collection.

To verify the JVM performance, use Oracle SOA Suite Enterprise Manager
Console. Select the WebLogic domain and use the JVM performance to view
the performance details.

The other available options are to use the WebLogic Console or JVisual VM.
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Select heap size

Set the values of -Xms and -xXmx to around 80 percent of the available physical
memory on a server. The remaining 20 percent memory is left for the operating
system and other processes. Setting the value of -xmx to a very high value will result
in a slower majorGC that occurs less frequently. Setting too high values for a JVM
heap size can cause wasted memory and performance impact during a majorGC.
Please note that on a 32-bit OS server(s) a JVM can only use a maximum 2.5 GB.

Garbage collection tool — JVisualVM

JVisualVM is a GUI-based JVM monitoring, troubleshooting, and profiling tool
that can be used to diagnose JVM performance, JVM garbage collection processes
to tune JVM parameters for an application platform such as Oracle SOA Suite. The
JVisualVM tool is part of JDK Version 6 that combines several JVM utilities such as
JConsole, jstat, jinfo, jstack, and jmap under one roof.

To start the JVisualVM, go to the bin directory of the JDK install and invoke
the jvisualvm application. The Java Visual VM tool provides a view of all
the Java parameters set for a WebLogic server environment, as shown in the
following screenshot:

¢ Java VisualVM

File Applications View Tools Window Help

B ®E
: Applications @ % || StartPage s [[4| VisualvM s |[@] WebLogic (pid 3400) |
=B Local [ overview I@ Monitor | [=] Threads | £, Sampler | & Proﬁler|

VisualvM
(o [ETEETEDD] || C WebLogic (pid 3400)

H @ Remote Overview

PID: 3400

Host: localhost

Main class: weblogic.Server
Arguments: <none >

JVM: Java HotSpot{TM) Client VM (19, 1-b02, mixed mode)
Java: version 1.6.0_24, vendor Sun Microsystems Inc.
Java Home: C:\Orade\MIDDLE ~1\DK 160~ 1Yjre

JVM Flags: <none =

Heap dump on OOME: disabled

Saved data » | | VM arguments | System properties

Thread Dumps: 0 -Xms512m
Heap Dumps: 0 -Xmx1024m
Profiler Snapshots: 0 -X0GPermSize=128m

-X:MaxPermSize=512m

-Dweblogic.Name=AdminServer
-Djava.security.policy=C:\Oracle MIDDLE ~1\WLSERY ~ 1, 3\server
-Xverify:none

-da

-Dplatform.home=C:\Orade\MIDDLE ~1\WLSERY ~1.3
-Dwls.home=C:\Oracle MIDDLE ~ 1\WLSERY ~1, 3\server
-Dweblogic.home=C:\Orade\MIDDLE ~ 1\WLSERY ~1, 3\server
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Using the JVisualVM tool one can see the live CPU usage, GC activity, and
Heap activity for an application such as Oracle SOA Suite, as shown in the
following screenshot:

StartPage s 4 visualiM [ Weblogic (pid 3400) |

B Dvervie Threads | (), Sampler | (%) Profier
T WebLogic (pid 3400)

Monitor [ ERT

uptime: 1 hrs 52 min 15 sec |\ PerformGC_ | | Heap Dump

crU x| | Heap | PermGen
CPU usage: 0.3% GC activity: 0.0% Size: 1,073,741,8248 Used: 559,859, 7528

Max: 1,073,741,8248

[ CPUusage I GC activity [ Hezpsize [ Used he:
Classes ®| | Threads

Total loaded: 52,277 Shared loaded: 0 Live: 113 Daemon: 27
Total unloaded: 2,081 Shared unloaded: 0 Live peak: 115 Total started: 265

You can also view the JVM performance details for the garbage collection activity by
adding the following parameters as part of the WebLogic start-up scripts:

* -XX:+PrintGC: Outputs the basic information at every garbage collection

* -XX:+PrintGCDetails: Provides the size of live objects before and after
garbage collection for the various generations, the total available space for
each generation, and the length of time the collection took

* -XX:+PrintGCTimeStamps: Provides a timestamp at the start of each collection
that helps us correlate garbage collection logs with other logged events

* Jmap (-histo:1live pid): Prints memory-related statistics for a running JVM
or core file

You are recommended to create a table with JVM parameters and its impact on
the performance during the tuning process, as shown in the following table using
excel or word. In the tuning process always analyze GC activities for pause time,
frequency, and average memory footprint.

Test Time / JVM Parameters GC Pause | Frequency | Response | Throughput
# of Clients Time of GC time
XXIXX Eg. Xms - Xmx -Xss- Less Less High High

XX:MaxNewSize
XX:MaxPermSize XX:NewSize
XX:PermSize -XX:SurvivorRatio

[189]

www.it-ebooks.info


http://www.it-ebooks.info/

Performance Tuning - Systems Running BPEL Processes

SOA Suite

The SOA Suite's default configuration parameters may not provide optimal
performance for your production runtime environment. Tuning the configuration
parameters will improve the performance and/or stability of the application
platform; however, always document the difference in the performance between
before and after changes. Do not change any default configuration parameters if
there is no performance or stability benefits for the application platform.

SOA Suite has multiple GUI consoles available to view and update the configuration
parameters. The commonly-used consoles are described in the following sections.

SOA infra application

The URL for invoking SOA infra application is http://{soa-host}: {soa- port}/
soa-infra/ that provides the links to various other consoles available for viewing
and modifying the configuration parameters, as shown in the following screenshot:

Welcome to the Oracle SOA Platform on Useful links
WTebLOgic WebLogic Console
Enterprise Manager FMW

. Control

SOA Version: v11.1.1.6.0 - 11.1.1.6.0_111214.0600.1553 built on Wed Dec 14 13:55:57 PST 2011 SOA Ccﬁ
WebLogic Server 10.3.5.0 Fri Apr 1 20:20:06 PDT 2011 1398638 (10.3.5.0) BN Worklist
B2B Console

The following composites are currently deployed: SOA Suite for healthcare

miegranon
1. defaultBPELSamplel!1.0*soa 880202ce-0d60-4873-b09d-

a65fdb385768
o Test bpelprocessl client ep

The WebLogic console

The URL for WebLogic console is http://{admin server host}:{admin server
port }/console. The WebLogic console can be used for managing WebLogic server
domain, configuring datasources, JMS, configuring security, and monitoring the
status and health of the servers.
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The enterprise manager

The URL for the enterprise manager console is http://{admin server -
host}:{admin server-port}/em. The enterprise manager console can be used for
deploying and undeploying SOA composite applications, viewing the filesystem

and directory structure of SOA fusion middleware, monitoring the performance of
SOA composite applications, and monitoring the status of SOA infra applications.
The enterprise manager can be used to perform lifecycle operations such as startup/
shutdown of SOA composites. Apart from SOA composites, it is also used to monitor
the performance of Oracle's web services and J2EE resources deployed on the
WebLogic server.

You can also use the enterprise manager to perform most of the functionalities
provided by WebLogic's admin console.

As shown in the following screenshot, you can select the Performance Summary
option to monitor the performance of the admin, SOA managed server,
and BAM instances:

ORACLE Enterprise Manager 11g Fusion Middleware Control

Hiram~ | 8 Topology
= - 1t soa-infrag
- _i:' Farm_SOA&_DEV_domain 2= 50A Infrastructure ~
+ | Application Deployments
ar
2% [soa-infra (Admin Home
= L SETTN

BPELSamplel [1
o izl ( Monitonng ] » [Perfnn'nance Svummarﬂ
¥

4 [ WebLogic Domain
Logs

Performance Summary 2

utes

+ [ Metadata Repositories

H [ user Messaging Service Request Processing

As shown in the following screenshot, you can monitor the performance of an
SOA composite application by selecting the Performance Summary option
under SOA Composite:

OIRACLE Enterprise Manager 11g Fusion Middleware Control

iFam » £2 SOA Infrastructure » | &, Topalogy

= BPELSamplel [1.0] @
F _E Farm_S0A_DEV_domain
+ ) Application Deployments Home
"1 SOA
= 22 soa-infra (AdminServer) » FW i
LEE] default % |
off3 [BPELSamplel [1.0]
] WebLogic Domain SOA Deployment ’
= il s0A DEV_domain Export...
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Dynamic Monitoring Service (DMS)

The DMS metrics tables provide metrics data for fusion middleware. The URL for
DMS s http://{adminserver-host}: {adminserver-port}/dms. Click on the
left navigation menu items to view the details of configuration parameters. A DMS
console looks like the following screenshot:

Metric Tables A Metric Tables

DMS Metrics
WebLogic Metrics

Aggregated Metrics

JDBC_Connection
JDBC_DataSource

JVM_MemoryPool
JVM_MemorySet

DMS Metrics
WebLogic Metrics

Aggregated Metrics

DMS Metrics DMS Metrics

ADF ADF

ADFc ADFc
ADFc_Metadata_Service ADFc_Metadata_Service
DFW_Incident DFW_Incident

JDBC_Connection
JDBC_DataSource

JDBC_Driver JDBC_Driver
JDBC_Statement JDBC_Statement
JVM JVM
JVM_ClassLoader JVM_ClassLoader
JVM_Compiler JVM_Compiler
JVM_GC JVM_GC
JVM_Memory JVM_Memory

JVM_MemoryPool
JVM_MemorySet

JVM_0S JVM_0S
JVM_Runtime JVM_Runtime
JVM_Thread JVM_Thread
JVM_ThreadStats JVM_ThreadStats
MDS MDS

The B2B console

B2B component facilitates the exchange of documents between trading partners. The
B2B console URL is http://{soa-host}: {soa-port}/b2bconsole. A screenshot of

a B2B console is as follows:
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ORACLE B2B Administration | Partners | Reports | Metrics | Help | Logout ()

Logged in as weblogic

= Partner GHI / T Users | Documents | Channels

Search | Advanced

& MyCompany save || Export| -
& MyCompany The trading partner profile uniquely identifies each partner. Sat up identifers,
contact information, and customized parameters for each partner. E
Identifiers o=
Identifier types uniquely identify a trading partner and define how to exchange
£l Agreement + 4 documents.
~
Search | Advanced Jpe 2257 |Value
Name MyCompany

<|

Copyright © 2004, 2011, Oracle and/or its affiliates. All rights reserved.

One can make changes to the B2B properties from the enterprise manager console.
The B2B properties can be viewed by selecting the SOA Administration option and
then B2B Server Properties, as shown in the following screenshot:

OR/ACLE Enterprise Manager 11g Fusion Middlowars Control &l
P g g
i Farm» | 53, Topology
- 1+ soa-infra @ Logged in as
& Farm_SOA_DEV_domain SOA Infrastructure » Page Refreshed Nov 11
= [} Application Deployments
E Q5o System MBean Browser
£ soarinfa (Adminsariert S -
§E§® default Home oracle.as.soainfr... & Application Defined MBeans: B2BConfig:b2b
of2 BpeLsample] Show MBean Information
E [ WebLogic Domain Monitoring Attributes ~ Operations | Notifications
[ [ Metadata Repositories Logs Name Description
[ [ User Messaging Service 1 ConfigMBean If true, it indicates that this MBean is a Config MBean.
4 If true, it indicates that this MBean is an event provider as defined by
SOA Deployment - 2 eventProvider JRTT
Manage Partitions Common Properties 3 eventTypes Al the event's types emitted by this MBean.
4 objectName The MBean's unique JMX name
BPEL Properties 5  Properties B2B config properties
>
S-erv-\ce Engines Mediator Properties 4 6 ReadOnly If true, it indicates that this MBean is a read only MBean.
Bindings 4 7 Restartheeded Indicates whether a restart is needed.
Services and References 8  SystemMBean If true, it indicates that this MBean is a System MBean.
Workflow Config
Busingss Events
B2B Server Properties
SOA Administration > 1055 ReTerences

Please make sure to update b2b . inboundThreadCount, b2b.outboundThreadCount,
b2b.defaultThreadCount, and MDS cache size to accommodate the messaging

load for the production runtime environment. Usually we increase them by 3 to

6 times of the default values to process high volume message loads. The inbound
threads responsible for processing the inbound message and outbound threads are
responsible for processing the outgoing message from B2B components.
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The other available GUIs within Oracle SOA Suite are listed as follows for
your reference:

Web Services Inspection Language (WSIL):
http://{soa-host}:{soa-port}/inspection.wsil

Web Services Manager (WSM): http://{soa-host}: {soa-port}/wsm-pm
Composer: composer http://{soa-host}:{soa-port}/soa/composer
DefaultToDo:

http://{soa-host}:{soa-port} /workflow/DefaultToDoTaskFlow
Worklist: worklistapp http://{soa-host}:{soa-port}/integration/
worklistapp

MessagingService endpoint:
http://{soa-host}:{soa-port}/ucs/messaging/webservice

MessagingServices preferences:
http://{soa-host}:{soa-port}/sdpmessaging/userprefs-ui

The System MBeans browser

The SOA MBeans can be viewed from the enterprise manager console
(http://{adminserver-host}:{adminserver-port }em). Right-click on the
soa-infra and select Administration and then System MBean Browser, as shown in
the following screenshot. The search string is used for searching the Mbeans. You can
set the performance tuning parameters on MBeans using MBeans browser:

OIRACLE Enterprise Manager 110 Fusion Middlewars Contral
o Tepokegy

i Farm ¥
= -
1 [ Farm_S0A_DEV_domain

[ (3 Application Deployments

it soa-infra@
8 500 Infranuctune -

FES

Hanags Partons

Service Engines 5
findings »

Services and References

lusiness Events

S04 Administration »

»
3 P
|

pomposite Instances

& [ weblagic Domain Morioning 5 funaing tnstances
E (23 Metadata Repositories Compasite
togn
& (33 User Messaging Service ’ Instances found,
S04 Deploymert )

MO5 Configuration
Toplink Sessions

Dashboard  Deployed Composftes  Instances  Faults and Rejected Messages

it soa-infra®
FE 500 Infrastructurs

System MBean Browser

Find H&'mN.mu:! @ I
5,614 MBeans found h!

Confi

Setupw Hepw Log

Loged in a5 weblogic| Host Home
Page Refreshed Nov 11, 2012 7133:02 AM ESH

[ Show MBean Information
Altributes | Nob#fications
" Descrgtion
Tha I4X implemantation name (the name o

Hame
Implamantseiannami

1

2 Implementation\Vendor thee JM0 implementation vendor (the vendor
3 ImplementationVersion The 3 implementation version (the versio
4 MBsanservertd The MBen server agent identfication

5 SpechcationName The tull name of the JMX specification impled
6 Specficationyendor The wendor of the IMX spacification implem
7 SpechcationVersion The wersion of the JMX specification implem-

You can view the properties of all the deployed composite applications from MBeans
browser including the revision of the application. Click on the composite application
name under Application Defined Mbeans for making changes, as shown in the

following screenshot:
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ORACLE Enterprise Manager 11g Fusion Middleware Contro

HiFarm~ | & Topology
- ¢ soa-infra@
|§-§ Farm_SOA_DEV_domain E SOA Infrastructure »
£ | Application Deployments
IJE%)A System MBean Browser
soa-infra (AdminServer) o o A . .
@ defautt @ [ Application Defined MBeans: S

+ | ] WebLogic Domain

£ | ] Metadata Repositories Nam_e
= [ User Messaging Service &2 12 ob]ectN.cme
13 Properties

of@ BPELSample1 [1.0] t Show MBean Information
. amplel [1.0
Attributes ~ Operations = Notifications

14  ProviderConfigs

15 ReadOnly

16  References

17  RestartNeeded
18 Revision

19 Services

20 State

D DD EDEDD D

olde Config 21 stateManageable

| SCACOT gaite

+ @ BPELSamplel [1.0] :I e 22 statisticsProvider
e 23 SystemMBean

24  WebServiceConfigs

25 Wires

SOA Suite tuning

Some of the major SOA Suite tuning parameters are listed as follows. To achieve high
performance, the default parameters require changes.

Transaction timeouts: The default JTA time out of 300 seconds for SOA

Suite may not be sufficient for a production runtime. Some of the transactions
in the production environment take more than 300 seconds to finish and
logfiles show transaction time out exceptions. You will need to increase

the transaction time out. Please refer to Chapter 3, Invoking a BPEL Process,

for detailed steps for setting up Global Transaction Timeout, BPEL EJB's
Transaction Timeout, and syncMaxWaitTime.

Database sessions: Set the process parameter in database > 300. Also set
the session parameter > 200. Please refer to Chapter 1, Creating Basic BPEL
Processes, for details of setting the process parameter for a SOA database.

64-bit JVM: Always ensure that you are using a 64-bit JVM. The 64-bit JVM
will allow you to have the recommended heap size of 4 GB. However, for a
32-bit JVM one can get the maximum heap size to 2 GB. On the other hand
the 64-bit processor instructions are more efficient than the 32-bit ones.
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* Payload validation and audit level: Payload validation of incoming
messages (while configuring the server URL) decreases the performance.
Go to the SOA enterprise manager console to disable the payload validation.
The URL for EM is http://{adminserver-host}: {adminserver-port}//
em/. Right-click on soa-infra from the left navigation menu and select SOA
Administration and then BPEL Properties to change the Payload Validation
and Audit settings. As shown in the following screenshot, ensure that the
checkbox for Payload Validation is unchecked. Usually payload validation
is used to intercept the incoming payload data and convert the non
schema-complaint data to fault. The payload validation involves additional
processing and, therefore, it decreases the overall performance. Setting the
Audit Level option higher also decreases the performance. One can change
the Audit Level option by selecting Off, Inherit, Minimal, Production, or
Development, as shown in the following screenshot.

[e]

Off: Highest performance

o

Production: Medium performance
°  Development: Impacts performance

The Audit Trail Threshold parameter sets limits for the audit trial size.
The default value is 1 MB. The following screenshot explains how to set
the auditing level and disable payload validation:

ORACILE Enterprise Manager 11g Fusion Middleware Contro
HiFamy | 2 Topology

=l - {} soa-infra®
ﬂ% Farm_S0A_DEV_domain % SOA Infrastructure «
£ [) Application Deployments
. soA Dashboard | Deployed Composites = Instances = Faults and Rejected Messages
(AdminSarvar) 70
= ([@) defauly Home : + soa-infra@
= [ WebLogic Do Recent Composite Instances % SOA Infrastructure
£ [ Metadata Reg Monitoring » phow Only Running Instances
£ [ User Messagi Logs » pstance ID Composite SOA Infrastructure Home = BPEL Properties
composite instances found. BPEL Service Engine Properties @
SOA Deployment H Properties
Manage Partitions Common Praperties Edit property values and click Apply.
* Audit Level Development El
. . BPE erties .\
Service Engines ¥ P * pudit Trail Threshold (Byte) = 50000
Fediator Froperties
Bindings 4 * Large Document Threshold (Byte) = 100000
Services and References  Frenatcher Gut L
Workflow Config Dispatcher System Threads =+ 2
Business Events 1 Dispatcher Invoke Threads = 20
B2EB Server Properties = Dispatcher Engine Threads = 1
SOA Administration p|_ Cross References [~ T=voaa Vanazton |
Security » frror Message * Disable BPEL Monitors and Sensors
Administration ¥ b faults found
More BPEL Configuration Properties...
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The SOA composite application instance state: Enabling the SOA composite
application instance's state decreases the performance of the SOA container
and allows you to track the running instance separately. You can use
CompositelInstanceStateEnabled property to enable/disable the

instance state.

Mediator worker threads: Increasing the mediator worker threads results
in a performance improvement for asynchronous services. The thread level
can be adjusted by changing the Parallel Worker Threads configuration
parameter available under SOA Administration | Mediator Properties

in Enterprise Manager Console, as shown in the following screenshot. It
specifies the number of parallel threads available for message processing.
The recommendations for Mediator Properties changes are as follows:

° Increase Parallel Worker Threads
° Increase Parallel Maximum Rows Retrieved (x 100)
°  Reduce Parallel Locker Thread Sleep

ORACLE Enterprise Manager 11g Fusion Middleware Contro

FiFarmy | & Topology
=l - {} soa-infra®
E-,L§ Farm_SOA_DEV_domain % SOA Infrastructure
£ [ Application Deployments SOA Infrastructure Home = Mediator Properties
. . - . 2
9 soa Dashboard |~ Deployed Compos Mediator Service Engine Propertles'-')
%soa-infm“' e * _
: @ default Home Properties
& B3 WebLogic Do Recent Composite Instances Edit property values and click Apply to save the changes. sployed ¢
% [ Metadata Rep Monitoring > how Only Running Instances Audit Leve Inherit [+ posite
: : N etrics | e BPELSzm
[ User Messagi Logs stance I!) ) Composite Metrics Leve Enabled E| °
composite instances found. —
Parallel Worker Threads 4
SOA Deplayment > ) .
Manage Partitions Common Properties Parallel Maximum Rows Retrieved 200 0
Parallel Locker Thread Sleep(sec) 2
Service Engines N BPEL Properties Error Locker Thread Sleep(sec) 5 O
Bindings N Mediator Properties Parameters
Services and References Container ID Refresh Time(sec) 60
Workflow Config
Container ID Lease Timeout{sec) 300 w All(1)
Business Events )
B2B Server Properties Resequencer Locker Thread Sleep(sec) 10
S0A Administration > Cross References Resequencer Maximum Groups Locked 4
Security > tror Message Resequencer Worker Threads 4 Fault Ti

Mediator routing rules: Implementing parallel processing for routing rules
of the mediator will improve the performance. The routing rules can be
changed using the SOA composite editor. Please note that setting the
routing rules impacts the application design.
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* Logging levels: Set all log levels to Error (Severe) in the production
environment. You may use the log levels to Notification (Info) during
development, troubleshooting, and the tuning process. You can modify the
log levels of WebLogic components using WebLogic admin console. Use
the enterprise manager console to change the log levels of Oracle's loggers.
SOA Suite defines a set of Oracle loggers that can be changed only using the
enterprise manager console. Please refer to the following screenshot:

ORACLE Enterprise Manager 119 Fusion Middleware Contro
HiFarmw & Topology

- 4+ soa-infra@
|§§ Farm_S0A_DEV_domain g SOA Infrastructure »
% [ Application Deployments
e SO.A } Log Messages
2 isoacinfra (Adminseruert:
@ defaulc Home
o3 BPELSamplel lelected Targets (1)
| ) WebLogic Domain Monitoring

v v

eRanne [ . . 1
= r " 1 Hours
;_;J S0A_DEV_domain View Log Messages El
5 adminserver - Error || Warning || Notification || Trace ¥/ Unknown
LT Leg Configuration
5 bam_serverl S04 Deployment Y b E2

(2] Metadata Repositories Manage Partitions pmposite Name | contains x
mds-owsm
E mds-s0a Show Messages E| View Related Messages Export Messages to File
] User Messaging Service Service Engines i
usermessagingdriver Bindings ’ L~z _r;l\;;;:age Message ID  Message
(%] usermessagingserve Services and References o matched the search criteria.)

Business Events

S0A Administration »
Security »

* BPEL Process Manager Threads: Login to the enterprise manager console
(http://{adminserver-host}:{adminserver-port}/em/) and select BPEL
Properties in the left navigation menu, as shown in the following screenshot.
Update the BPEL Process Manager Dispatcher Threads settings to support
the system load as follows:

° Increase Dispatcher System Threads to at least 10
° Increase Dispatcher Invoke Threads based on the target load

°  The value of Dispatcher Engine Threads should be equal to the sum
of Dispatcher System Threads and Dispatcher Invoke Threads
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* JMS modules: Oracle SOA Suite has many JMS connection factories,
queues, and topics for internal use. The changes on these J]MS modules
are not recommended.

* Increase the performance of EM Console: As shown in the following
screenshot disable the loading of all metric information to the EM console.
Once the production systems are up and running for some time, the EM
console load time will be very high and won't be acceptable:

<} soa-infrag ¢} soa-infra@
NTTASTIUCTUTS g S0A Infrastructure w»

Home
on Properties S04 Infrastructure Home > Commen Properties
Inquiry URL
Monitoring 4
User
Logs H
Password
SOA Deployment > Server URLs
- Common Properties
Y
. Server URL
M Service Engines » BPEL Properties | @

Bindings » Mediator Properties

Services and References

Warkflow Config Check to avoid page timeouts due to large numbers of
_ instances and faults. In all SOA dashboards, instead of these
Business Events Data O metrics, links will display to retrieve that information on-

B2B Server Properties demand. IMPORTANT: Any changes in this property will affect

Cross Refarences all the SOA farms associated with this EM instance.
S0A Administration 1

e fetching of instance and fault count metrics. Each metric can

[¥IRestrict display of instances and faults to the last 24 i
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Load balancers

Most of the enterprise implementations of web services will demand high
availability. In some cases it will be a global high availability that is usually achieved
via the system architecture's designs and deployments leveraging multi sites in
active-active or active-passive. The passive site is either standby (manual process

to fail over and fail back) or hot standby (automatic process to fail over and fail
back) to provide the services if the primary site goes down. The load balancers are
also used to achieve the horizontal scalability. Load balancers for web services are
implemented at either L7 (application Layer) also known as Global Server Load
Balancer (GSLB) or Global Traffic Manager (GTM), or at L4 (Transport Layer) also
known as Local Server Load Balancer (LSLB) or Local Traffic Manager (LTM) to
achieve high availability and scalability. Layer 7 forwards the user to the appropriate
local load balancer, any further requests for the user will directly go the local load
balancer within a specified time window configured as part of TTL (Time to Live).
The Layer 4 load balancer serves all user requests. In other words, the L7 load
balancers provides the user forwarding service while L4 load balancers serves the
users as middlemen. In a high-availability environment, both L4 and L7 are used.
These load balancers come in both software and/or hardware appliances from
various vendors. The major vendors are F5, Brocade, NetScaler, and Cisco.

L4 load balancers are usually implemented to achieve high availability within a data
center that provides limited horizontal scalability. One needs to implement L7 load
balancers to achieve high horizontal scalability. You will mostly find that L4 and L7
load balancers are implemented as a pair, since most implementations don't need

to scale beyond a single load balancer capacity. In implementations where L7 load
balancers are not used; the L4 load balancers pair is implemented with one of them
as hot standby. It is recommended that if you have got L7 load balancers then make
all the L4 load balancers active to optimize the performance and capacity during
peak loads.

L7 load balancers/GSLB/GTM configurations are as follows:

e Implement L7 health checks over TCP health checks
e Use low TTL such as 30 secs
» Utilize GEO affinity, if available

* Implement independent endpoints if services are run by different
server processes

* Use sites load factors for weighted round robin load balancing algorithm,
if available
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L4 load balancers/LSLB/LTM configurations are as follows:
* Implement L7 health checks over TCP health checks

* Use least connection load balancing algorithm
* Use SSL offload unless it is a security mandate
* Enable compression and caching

* Enable TCP connection queue

Operating system

Always use a 64-bit operating system instead of a 32-bit one for the Oracle SOA Suite
as a 32-bit operating system limits the available JVM memory. Verify the CPU and
memory usages under the expected load conditions for the host running the SOA
Suite application platform for potential bottlenecks. The CPU usage can be viewed
by using the top command for Linux. The memory can be verified by using free

-t -mor vmstat. For Windows, use the command systeminfo.

File descriptors

The default values of file descriptors in the Linux operating system will not be
enough to handle the required number of concurrent connections by SOA Suite.
The operating system parameter ulimit sets the system-wide resource limit for a
user. The default value of 1024 for a user is too low for running an Oracle SOA Suite
application. Use the ulimit or sysctl Linux commands to change the default value
to at least 8192 by executing the following command:

ulimit -n 8192

The following message in the logfile indicates that you need to increase the
file descriptors:

Too many open files

Also, make changes to soft and hard file limits from 1imits.conf located in the
/etc/security folder for Linux systems

[201]

www.it-ebooks.info


http://www.it-ebooks.info/

Performance Tuning - Systems Running BPEL Processes

Adaptors

Please make sure that the operating system file descriptor is set very high if you are
using file adaptors.

Tuning JCA adaptors are important for optimum performance. Change the following
properties in the inbound and outbound JCA files.

* Threadcount: By default, the adapter uses the global thread pool. The
default value is - 1. If you have the threading issues on logfiles and have
performance issues, then create separate processor threads by changing the
value to zero.

* MaxRaiseSize: Increase this parameter from default (10, 000) if you need to
process a large amount of files.

* ConcurrentThreshold: By default, the translation activities is limited to 20.
Increase this value up to 100 for increasing the translation activities allowed
to start in parallel for particular outbound scenarios.

* For database adaptors use indexes, disable delete polling, disable Merge,
use connection pooling and synchronous processes.

Database

Tuning of the Oracle database is out of the scope for this book; however, some of the
relevant steps for tuning that can be performed as part of SOA Suite tuning are listed
in this section. Since SOA Suite is an application running on a J2EE container such as
WebLogic, it requires a database for storing meta data. Monitoring and tuning the
database associated with SOA Suite provides optimum performance for SOA Suite
container and your BPEL composite application.

* Ensure that the initial connection pool and max connection pool are the
same. Use a large number for connection pools to avoid running out of
database connections.

* Use GridLink database source for Oracle RAC connectivity instead of multi
pools. Please refer to Chapter 10, Architecting High Availability for Business
Services, for details.

* Disable database connections verifications, testing, and profiling.

* Enable statement caching. This improves SOA Suite performance by
caching executable statements that are used repeatedly in the database.
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Dehydration store

The Oracle SOA Suite saves all the BPEL process statuses in dehydration database
tables. The dehydration tables are part of SOA_INFRA schema and created initially
during installs as part execution of RCU.

Over a period of time, you need to purge the metadata from the dehydration store

to manage the growth of the database. Oracle provides a default purge script for
deleting data which is located in {RCU_HOME} /rcu/integration/socainfra/sql/
soa_purge, however, you need to delete additional data to improve the performance
and manage the database growth.

The database schema ddl can be found at {Oracle SOA Install directory}\
rcu\integration\soainfral\sgl\bpel. You can write SQL statements to delete or
update data in dehydration tables. Please refer to Chapter 5, Test and Troubleshoot SOA
Composites, for further details on dehydration.

Init.Ora

Most of the database initialization parameters are stored in the Init.ora file for
Oracle database 11g. Some of the important configuration parameters related to
SOA Suite container performance are as follows:

* Memory Target: Manage the RAM resource utilization. Instead of setting
SGA_MAX Size, use SGA and PGA as needed.

* Audit_Trial: Database auditing can be enabled or disabled using
this parameter.

* Always enable auto extend of Oracle Tablespace to avoid performance and
run time issues. Use Automatic Segment Space Management (ASSM) for
permanent table spaces.

Automatic Workload Repository

You can use Automatic Workload Repository (AWR) for tuning the SOA_INFRA
database. AWR is a part of the Oracle database. The Oracle database automatically
collects performance information such as snap shots on periodic bases (every hour).
The Oracle database takes care of cleaning the snap shot performance data on a
regular basis.
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As shown in the following screenshot, please login to the Oracle database to run
the report:

C:sWindowsNsystem322sqlplus

SQL*Plus: Release 11.2.8.2.8 Production om Sun Apr 28 B7:48:45 2013
Copyright <c> 1982, 2818, Oracle. All rights reserved.

~g
system32>sqlplus system wehlogicl23BPXE as sysdba

SQL*Plus: Release 11.2.8.2.8 Production om Sun Apr 28 A7:49:48 2013
Copyright {c> 1982, 2018, Oracle. All rights reserved.

Connected to:

Oracle Database 11y Express Edition Release 11.2.8.2.8 - Production
SQL> SELECT DBMS_WORKLOAD_REFPOSITORY .Create_Snapshot FROM DUAL;
CREATE_SNAFSHOT

As shown in the following screenshot, execute the following command for creating
the AWR report:

@?/rdbms/admin/awrrpt.sql

SQL> @7 /pdbms adminsawvrrpt.sgl

Current Instance
rrsrsrense

PR R EY R

DE Id DE Name Inst Num Instance
2670344213 HE

Specify the Report Type

Would you like an HTML report. or a plain text repopt?
Enter ‘html’' for an HTML report, or ‘text’ for plain text
Defaults to ’html’

Enter value for report_type: text

Type Specified: text

Instances in this Workload Repository schema

[EEERERE e R R R YRR SRR Ry S e e S RY RERPRE R EY - YRR RRERERY - LR ey e

Inst Num DB Name Instance

HOME-HP

Using 2678344913 for database Id
Using 1 for instance number

Specify the number of days of snapshots to choose from

Entering the number of days (n> will wesult in the most recent
(n>» days of snapshots being listed. Pressing <{return> without
specifying a number lists all completed snapshots.

Enter value for num_days: 3

Listing the last 3 days of Completed Snapshots
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The sample report will be as follows:

Child Latch Btatistics # : KE~ Enapsz: 6BH—6HB

LA6—-6LB8
1
caunt for 1.7E+87: of Total

Subohject 0Ohj.
Object Hame Hame Type z #Total

COLS TABLE 35.856 3.5E+B6
WRHS _SYSMETRIC_HISTO IHDEX 28,
s TRAMSIENT: 419494 MISEING == LUNDEF
TRBLE
TABLE
DB/Inst: KE~ xe
: i
—» rd]Jl‘.u:lrd snts = o 3.7E+@5% of Total
Tablezspace

1 Ba1 1 HF*H'-?
9 7.1E+B4

L'HI‘“ OF'I MT H
% _SYSHET

DBAInst: XE~/we
|

4% of Total

Analyzing the entire AWR reports are out of the scope for this book. You can get a
lot of information such as CPU and memory usage, standalone and RAC load profile,
operating system statistics, wait events, instance and tablespace IO statistics for your
database platform without writing scripts.

Summary

In this chapter, we learned to tune the SOA composite applications designed and
deployed on the Oracle SOA Suite platform for optimal performance and scalability.
We reviewed the industry leading practices for the Oracle SOA Suite platform
components such as Oracle SOA Suite component applications, WebLogic

server platform, JVM, operating systems, and load balancers. In the next chapter,
we will learn about integrating BPEL process manager with Service Bus, Registry,
and BPEL deployment.
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Integrating the BPEL Process
Manager with Service

Bus, Registry, and SOA
Deployment

In a typical SOA composite application deployment using Oracle SOA Suite, the
Oracle BPEL Process Manager interacts with multiple enterprise and cross-enterprise
systems. In this chapter, we will learn SOA composite application architecture
components and integration design patterns for the BPEL Process Manager with
Oracle Service Bus and Oracle Registry. In the end, we will review the options
available to manage the SOA composite application deployment life cycle.

The SOA composite application
architecture

SOA composite application architecture is an organized and managed layered
architecture as compared to the legacy application architecture. The primary benefits
of the SOA composite application layered architecture are its re-usability, ease of
operation, maintenance, and agility.
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In a simple application architecture, the user connects to a backend database
via a single middleware application server such as WebLogic J2EE container
that may provide the lowest possible latency to user requests, as shown in the

following diagram:

J2EE Container (Example
WebLogic)

However, simple architectures pose the challenge for an enterprise to achieve
business agility and economies of scale and scope. Therefore, as architects, we will
be implementing layered application architectures. The key guidelines for designing
layered architectures are as follows:

* Keep the published interfaces of a layer backward compatible
* Avoid duplication of services among layers
* The components within a layer should be able to interact with each other

* The horizontal layer should interact only with one consumer and one
provider layer

* The vertical layer, also known as the management layer, can have multiple
consumer and provider layers
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The following diagram depicts an example of an SOA composite application
architecture that utilizes multiple layers between a user request(s) and
backend database:

Load Balancers

Web Application

Firewall
XML Gateway
Oracle Entitlement WebServers Oracle Access
Server Manager & WebGate
Repository Services Bus Registry

(Only for design time)

Webcenter (Portal)

WebLogic - J2EE
Container

Web Container
(Servlet Engine)

JDeveloper or ARIS SOA Suite (BPEL) BPM Suite (BPMN)
Other External COTS or Internal UCM (Content
Systems /Web Services Systems Management System)
Database
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The layered architecture needs standardized and simplified system integration
without worrying about the underlying technology stack. The Oracle SOA Suite
adaptor's capability is one of the key components to promote the reusability of legacy
applications. Some of the available adaptors with Oracle SOA Suite for connecting to
external systems are given in the following diagram. Please note that some of these
adaptors may require separate licensing from Oracle or third-party vendors.

Applications Databases Technology
e Oracle Applications e Oracle 8i and above e SOAP
e SAPR/3 « IBM DB/2 UDB e HTTPR, HTTP-S
e Peoplesoft o Informix e Email-POP3, SMTR, IMAP
e JD Edwards e Clarion e FTR FTP-S
e Siebel o Clipper o Flat File
o Clarify ¢ Cloudscape o LDAP
o Lotus Notes o DBASE o JMS
e Ariba o Dialog e Oracle AQ
e AXIOM mx/open o Essbase e |IBM MQSeries
e Baan e FOCUS Data Access e TIBCO Rendezvous
e BroadVision o Great Plains e Socket
e Clarify o Microsoft SQL Server e Microsoft SQL Server
e Commerce One o MUMPS (Digital Standard MUMPS) L
« Hogan Financials « Navision Financials (ODBC 3.x) Legancy
e i2 Technologies o Nucleus e CICS
e Lawson o Paradox e IMS/DB
e Livelink ¢ Pointbase e IMS/TM
e Manugistics ¢ PROGRESS e VSAM
e Microsoft CRM o Red Brick o ADABAS
e Vantive ¢ RMS o Natural
o Walker Interactive o SAS Transport Format e Tuxedo
e Remedy e Sybase e CA-Datacom
e Salesforce.com o Teradata e Screen Scraping

e Unisys DMS 1100/2200 e CA-IDMS

o UniVerse o C-ISAM,D-ISAM,K-SAM,

o QSAM

Oracle Registry

One of the main goals of implementing Service-Oriented Architecture (SOA) is to
reuse the existing applications and achieve business agility. To enable reusability
and loose coupling, the developers and architects should know the taxonomies

of available services within an organization before creating and architecting new
applications. Lack of service visibility and traceability leads to redundant services
within an organization. The ability to discover and use existing services is one of the
key success criteria of implementing service-oriented architecture.
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Oracle Registry organizes the existing SOA assets into taxonomy of entities and
tModels to assist us in implementing the SOA governance. Ideally, any request of the
resources first goes to the enterprise service bus. The enterprise service bus will do a
Universal Description, Discovery, and Integration (UDDI) look-up (that is similar
to a Domain Name Server (DNS) lookup) at the registry. The registry will provide
the following details for the resources:

*  Who is the service provider?: The details of the party who publishes
the service

* What is the service?: The service description
*  Where is the service endpoint?: The service location, protocol, and port

* How and Why: The description for services' specifications and value sets
along with taxonomy, WSDL interfaces, and resources

One can configure Oracle SOA Suite for doing a UDDI look-up at registry for

the resources. We can establish a UDDI connection for resources from the Oracle
JDeveloper during development. It is a leading practice to use the UDDI reference
for resources to design and deploy SOA composite application(s).

The initial step is to register the services with Discovery Registry, as shown in

the following diagram. The service bus will do the UDDI look-up with Discovery
Registry to get the services endpoint before accessing the services directly from the
service providers.

1]

@

Endpoint look up

®

Register with
Registry

—_—
> —
o
°

Consumers

irtes @

Discovery Registry

WebLogic

SOAP/HTTPS {, @ Helis
Web Applications & Service Bus

_| Other Service

@ "| Containers

Service Consumers
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The major reason for first routing the SOA composite application to Discovery
Registry is to dynamically identify the endpoint of the services, the SOA composite
application then calls the endpoint. This enables decoupling of a SOA composite
application from a specific service provider. The services' definitions and their
endpoints are stored as resources in the Discovery Registry. In other words,
Discovery Registry helps us to commoditize the services and the services can move
for operational reason(s) without impacting the requests, that is, SOA composite
applications. Usually, registry is used along with the service bus. The service bus can
examine the property values to determine the endpoint and other security essentials
for a service provider that is the cheaper option from the available choices. The
cheaper option is usually evaluated by two factors; first is the performance SLAs
and second is the real dollars associated with third-party services.

There are various runtime options for the UDDI look-up with the Oracle Registry
while the Oracle Repository is used for design time. Oracle Registry installation has
different options to install UDDI look-up registry. The available options are listed
as follows:

* Standalone Registry: Developers create artifacts and enter details to the
Standalone Registry. It is used for a personal development environment.

* Publishing Registry: Developers create artifacts and enter details to the
Publishing Registry. It is suitable for a development environment.

* Intermediate Registry: In the next step, we transfer specifications of services
and value sets along with taxonomy, WSDL interfaces, and resources to the
Intermediate Registry. It is used for a QA environment.

* Discovery Registry: Once the QA finishes the validation, the artifacts are
published in the Discovery Registry for the prime time use. It is used for a
staging and production environment.

All these install options facilitate the design to deployment life cycle for a UDDI
registry. The following diagram shows the design to deployment life cycle model
for the Oracle Registry.

Services in
Development A
velop Q Production @
Developers Publishing Registry Intermediate Discovery Service Consumers

OR Registry Registry
Standalone Registry
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Service Registry install

The following are the major steps for installing Oracle Service Registry:

1. Download the registry install file from the Oracle website.

2. Execute the SQL statements for creating tablespace and database user
for the registry (The SQL statements are provided as part of the registry
install download).

3. Execute the 0OSR install file.

A sample install console is shown in the following screenshot:

ORACLE" Service Registry Installer

Installation Recovery To startinstallation, click Next. To change any property, click Back. el
LORTTEDeE Installation Type standalone
Database Selection Platform is Windows true
Registry Home Directory C\Qracleiregistry111
Oracle 10g or 119 Create desktop icons yes 1
T ST TR Create Start menu icons yes T
Program Group Name Oracle Senvice Registry 11.1.1
JDBC Drivers Operator Name Oracle
. ) SMTP Hostname [SMTP server hostname |
Account Provider SMTP Port 25 B
Application Server SMTP Password i
Confirm Password wE
VR TOILETEITEITT Administrator Username  admin
Administrator Password wE

Deployment
.

Confirm Password

Confirmation Administrator Email admin@localhost
Installation Process Server type false
Advance database false
Finish Database Operation createSchema
Selected Database oracle
Registry Name Oracle Senvice Registry
bkl P P .

-

e [

5. After installing the Oracle Service Registry, log in to the registry console using
the URL http://{host name}: {port number}/{registry}/uddi/web.
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Publish services to registry

You can publish services to the registry using the Oracle Registry console or business
service control console. Apart from the registry console, you can publish services
from JDeveloper to the registry, using the following steps:

1. Open Oracle JDeveloper.
2. Click on the File menu and then select New....

3. Select UDDI Registry Connection and then click OK, as shown in the
following screenshot to establish connection(s) to a UDDI registry:

~» Oracle JDeveloper 11g Release 1 - = : Projectl,

Application Refgetar €aarch  Mowinata  Duild  Run \Vorcioning Toole Windowr Ualn
P e——

= ]

=Y
pen |/AI Technologies r/ Current Project Technologies ‘
Beopen ]
Thiz list is fitered according to the current project's selected technologies.

Close All Cirl+ShiftF4 @ )
x Categories: Items: [] Show All Descriptions
a B Genersl o a Database Connection

' @ File System Connection
iptors
@ saverll . Deployment Profiles 4% IMX Connection
- Projects 4 S0A-MDS Connection

1 0A Tier

Import... ...Service Companents = Subversion Repository Connection

Export...

- Transformations (£ UDDI Registry Connection
Compare With 3 Launches the Create UDDI Regi nnection wizard, in which you create
Replace With » & connection to an internal or external UDDI registry. This connection can
P - then be used to browse for web services.
Page Setup. Thiz option is always enabled,
Print Area 13
(ﬁ URL Connection

B [Eh webDAY Connection

Exit AltFa
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4. Enter the registry URL in the Connection window and click on Finish,
as shown in the following screenshot:

S e i e T T
Connection
- - Provide a unigue connection name for the UDDI registry and the inguiry endpaint. The inguiry
' Connection endpoint URL is reguired to query the UDDI registry.
|
w Test

Create Connectian in: (#) Resource Palette

Connection Mame:

lUDDI Registry 1 |

Inguiry Endpoint URL:
|ht|:]:|:,|f,.*1-|P-|—|c:ame:I-"l.'.'l11,Iregistry-',.ﬁnrc]uirg-I |

Perspective: () Business View () Category View

L) e [en]lmelee]]

This makes the UDDI registry available on the JDeveloper Resource Palette for
designing SOA composite applications.
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Consume services from registry

You need to configure the UDDI registry properties with SOA Suite for enabling
UDDI look-up and consuming services from the registry. This can be done using
the following steps:

1. Login to the Enterprise Manager Console.

2. Right-click on soa-infra and select SOA Administration |
Common Properties.

B~ 7} soa-infra@
= Q:E Farm_SOA_DEV_domain %E SOA Infrastructure -
# [ application Deployments

SOA Infrastructure Home > Common Properties
rastructure Common PI‘IJ[JEI‘tiES@

Home

ties set at this level willimpact all deployed composites, except
# [0 Metadata Repositories Audit Level \
) ) Monitoring » Development []
# [ User Messaging Service L i
Logs 5 Lomposite Instance State 7]

Payload Validation

S0A Deployment -3 .
istry Properties

Rl I http:{fhome-hp: 7012jregistry fuddifenguiry '

Manage Partitions

Service Engines s (55 admin
Bindings »ford wesnsnsanes
Servi d Refe
ervices and References 1<
Server LURL
Business Events @
Server URL &
[ S0A Administration :I ¥ l Common Proeerties '
Security H
Administration » BPEL Properties
Mediator Properties |
General Information nager page load times,
™ Disa Workflow Config Fount metrics, Each metric car

You can add services from the UDDI registry into JDeveloper by right-clicking on the
External Reference section of JDeveloper and selecting Web Service, as shown in
the following screenshot:
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Exposed Services

=]
bpelprocessi_client...

Operations:
process

Components

External References

e
— Service Components  —|
&' BPEL Process
O Business Rule
& Human Task
<& Mediator

'8 Spring Context

s ADF-BC Service
{§§ AQ Adapter

il 528

) BAM Adapter
{% Database Adapter
% Direct Binding
{% EJB Service

{% File Adapter

{a FTP Adapter

[@ HTTP Binding
&, IMS Adapter

{3‘5 MQ Adapter

{% Oracle Applications

Source | History

‘Zﬁ) Socket Adapter

EL-log x
ELProcess1.bpel

e

Select the appropriate WSDL file from the local filesystem. You can select Service as
the Type to create an inbound SOA Service and also Reference as the Type to create
an outbound SOAP web service in the external reference. As shown in the following
screenshot, you can create a web service to consume services from the registry:

‘Web Service

Create & web service for services external to the SOA composite.

|~ Create Web Service

=

Mame: [service1 |

| -
WSDL URL: \ |
Port Type: [ ——

Callback Port Type: [

[ gopy wsdl and its dependent artifacts into the project.

Transaction Partidpation: |WSDLDriven ¥

Note: Keeping a copy of 8 WSDL may result in synchronization issues if the remote WSDL is updated. It
is recommended not make local copies - this shouid be reserved for situations such as offine designing.

T2 File System

Loalmn:l [rj UDDI Registry 1 ]

| (5 (@) =) B8l

8 Business Entities|

File Name: |

Fie Type: [WSDL Fies (=.wed)

Cancel
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Service bus

Oracle SOA Suite is used for the process orchestration. These processes are primarily
stateful and long-running. The service bus is used for routing messages and message
transformation.

Oracle Service Bus provides support for communication with Oracle BPEL Process
Manager, which enables us to include the BPEL processes in our SOA composite
applications. Using the native BPEL transport within Oracle Service Bus, one can
expose BPEL processes as web services in the Oracle Service Bus layer allowing other
services to invoke BPEL processes.

Oracle Service Bus was previously known as BEA AquaLogic Service Bus, which
was a part of the BEA product acquisition. Oracle Service Bus has a separate install
as compared to Oracle SOA Suite. The mediator component of the Oracle SOA Suite
is similar to that of Oracle Service Bus. However, Oracle Service Bus is great for
enterprise-wide integration, message transformation with XSLT and XQUERY,

that is, it is large and powerful compared to the mediator component of the

Oracle SOA Suite.

The service bus functionality of the Oracle SOA Suite (that is, the mediator
component) is a lightweight service bus used for VETRO (Validate, Enrich,
Transform, Routing, and Operate) pattern, value mapping, and cross-referencing to
support Canonical Data Models, which are used for minor message transformation
with XSLT and are a part of the Service Component Architecture (SCA).

The following diagram shows sets depicting the differences and common features of
the Oracle SOA Suite mediator component and the Oracle Service Bus.

SOA Suite (Mediator) Oracle Service Bus (0OSB)

Large powerful service bus.
Great for Enterprise-wide integration
Not Integrated with SCA

Service pooling/Load balancing
Xquery Transformation

SLA Dashboard and Service bus GUI

Tiny, Lightweight Service Bus XSLT Message transformation
Message Routing , Validation &
Filter
Used for VETRO Pattern

(Validate, Enrich, Transformation,

Routing, Operate)

Part of SCA (Service Component
Architecture)

Process Orchestration
& Human Workflow
JDeveloper
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Oracle SOA Suite components can be developed using the JDeveloper.
The Oracle Service Bus proxy and business services are configured
using the service bus console. The service bus console URL usually is
http://{AdminServerName} : { PortNumber}/sbconsole.

The Oracle Service Bus routes the messages from the service consumers to the service
providers (service endpoints) and perform load balancing if required. The service
bus has options to remove the non-responsive endpoints out of load balancing. The
Oracle Service Bus can perform protocol translation of the incoming messages along
with message transformation and dynamic- and content-based routing, as shown in
the following diagram:

Consumers

HTTPS

Web Applications

SOAP/ . Service consumer 1
HTTPS Service consumer 1 HTTP
=5 Service consumer 2 Senvice Bus Service consumer 2
JMS
AT Service consumer n Service consumer n
RMI

A service bus provides the following functionalities:

* Avoids service sprawl: The main purpose of a service bus is to avoid service
sprawl in an SOA infrastructure. A service bus provides an option for service
consumers to connect once and separate integration logic from business logic.
It acts as a centralized connectivity infrastructure with a central management
and enterprise-wide use. One service bus can provide connectivity to all
services within an organization. For a very big infrastructure with several
hundreds of services there are different options available to integrate
multiple service infrastructures, such as a federated model where each
service bus handles specific business areas.
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* Transformation: Service bus can transform the service protocol based on
the service consumers and providers. For example, transformation between
HTTPS, ]MS, FTP, SMTP, and so on. Service bus also provides different
messaging invocations such as request-response, asynchronous messaging,
and one-to-many publishing.

* Dynamic- and content-based routing: Service bus provides routing of
messages to underlying infrastructure.

* Service storage and discovery: Service bus acts as a centralized registry for
services (endpoints) and stores service metadata. The services are searchable
and organized.

* Service monitoring and service SLAs: Service bus can establish thresholds
based on different performance parameters such as errors, execution time,
and success ratio. Service bus can also configure with an SMTP server and
send e-mail notifications.

* Split and aggregation: Split the incoming payload messages into multiple
service invocations. Service bus provides load balancing across service
providers and also aggregates the service responses into a single payload.

Oracle Service Bus uses its native transport to integrate with the Oracle SOA Suite to
expose services for BPEL processes also known as BPEL transport, as shown in the
following diagram:

Service Bus

BPEL Process

) . - Business Service | .
Service Clients BPEL Transport Manager (SOA Suite)

Service Provider

A 4

A

Oracle Service Bus can implement a federated service model as shown in the
following diagram. At a higher level, one can implement two separate service buses;
the first one configured for external consumers and the second one configured for
different business departments within an enterprise. In a very large setup, one can
also configure a separate service bus for different application domains within each
business department. A centralized enterprise service bus is recommended for
central monitoring, reporting, and configurations.

[220]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 8

B

External Service
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é External Facin
Iy g

Oracle Service Bus

Internal Service
Consumers

WebLogic -
Service Provider

SOA Suite

COST Applications Service Providers

SOA Suite deployment

The Service Component Architecture (SCA) is an assembly model for composite
services. The specifications for SCA are managed by the standard body OASIS. The
SCA specification assumes that any business application consists of a series of services.
All the services can be assembled as composite services using the SCA model.

A typical web application written using JSPs and/ or servlets is deployed as a .war
(web archive) file and an enterprise application written using EJBs and others is
deployed as an .ear (enterprise archive) file. Similarly, a SOA composite application
written using BPEL is deployed as a . sar (service archive) file. All service
components such as business rules, mediator, BPEL processes, adaptors,

and others are packaged in a single . sar file called Service Archive.

The deployment descriptor for a . war file is web . xm1; similarly, the composite
application assembly model uses composite.xml. The composite.xml file conforms
to the SCA specifications. The composite application is deployed as a single
application unit . sar file.
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We can design composite applications without completing all the external service
implementations. The alternate approach is to design and implement the external
service implementations first before creating the composite application components.
The advantage of the alternate approach is that we have all WSDL and XSD
documents that are readily available for packaging. The best approach is to use a
hybrid model where you can create some external service as a reference to start.

The following diagram depicts the packaging model for an SOA deployment:

SOA Composite
SCA Package

Partner Human |:> @

Link Workflow

Application .sar

Ear package

<
.war Package

JSP & servlet I:> JSR88 !l'

Application 1 .war Application.ear

£ & J2EE .jar Package
Components :> @

Application EJB .jar

The composite.xml file has the elements representing binding, properties, external
references, component, services entry points, adaptor conﬁgurations, and so on.
JDeveloper creates the design and source view of composite.xml as you create the
BPEL and other components, as shown in the following screenshot:

[222]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 8

Appllcahnr\ Mavigator %
bpel-101-HelloWorld
Projects

-0 bpel-101-Hellaworid
{7 s0A Content

Bl V-

3StoreFrontService jpx composite.xml x| S testloaml % | 7, BPELProcessLbpel * | [ flelist.xml * | 2 BPELProcessLbpel x [6ffco (W0)=]
= H
hd T F R QG T & D Composite: Project!

Service2
Operations:
process

[ Business Rules

e BPELProcess1_1.wsdl

» BPELProcess1_2.wsdl

- &% BPELProcessL.bpel

- ‘Q\}j BPELProcess1.componentType
BPELProcess1.wsdl

o8 compasite.xml

=] Project1 = e’é’; ®
=[] SOA Content bpelprocess1_client...
[ dasses Operations:
] testsuites process
- test_suite1
[ test_suite2 ﬁiﬁ
: fleList.xml
(D ed =4 @ @ 'epeLrrocesst 2 ez
i BPELProcessl_lxsd FileAdapter Servicel
BPELProcess1_2.xsd Openations: Operations:
BPELProcess 1.xsd Read process
Humantask 1Payload. xsd
Humantask 1WorkflowTask. xsd
&3 TaskStateMachine. xsd — ®
D« &1

FileAdapter_file.jca
FileAdapter.wsdl

e ———
l Design | Source | History |

il

The options available for deployment are as follows:

* JDeveloper: JDeveloper is usually used to deploy the composite applications

to develop an SOA Suite environment.

* Oracle Enterprise Manager: Using the Deploy SOA Composite wizard of
the Oracle Enterprise Manager console we can deploy, un-deploy, and re-

deploy a SOA composite application service archive . sar file. It sup
management of different revisions of a composite application.

ports

* Ant Scripts: We can use ant -sca-package scripts for packaging the service

archive . sar file.

*  WebLogic Scripting Tool (WLST): WLST scripts can automate the manual

steps one needs to take to deploy, un-deploy, and re-deploy an SOA

composite application service archive . sar file using the Deploy SOA
Composite wizard of the Oracle Enterprise Manager's console. For example,

we can use the following command:

tar -cvpf SOABackup.tar ORACLE/Middleware/Oracle SOA
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The following screenshot shows how to deploy a SOA composite application using
JDeveloper. Ensure that you have completed the assembly of all the components
before starting deployment and SOA Suite is up and running. You can deploy

an SOA Suite instance running on a local machine or on a remote server

using JDeveloper.

|-+ Oracle |Developer 11g Release 1 - bpel-101- jws : bpel-101-

File Edit View Application Refactor Search Navigate Build Run Versioning Tools Window Help
FoBa 90 XER QO -O- & disdoa- b -&-
Anpil:atimllavigatnr x 2] 35toreFrontService.jpx % | ofScomposite.xml * B test1ml x |,j-i,BPELPr0cessl.hpel *
i bpel-101-HellowWaorld Vi - FPHERXOD | HOFD
~ Projects ERE I =
=& bpel-101-HelloWorld

7 504 Content New... Cirl-N

Project1 Edit Project Source Paths..
El Project2 x Delete Project

=[] 50A Content Version Proect
E]D classes NETsIon Froject.

-] testsuites | @& Find Project Files
e[ xsd Show Overview

5

B

-3 sl dgh

(-7 Business Ry gy Make bpel-101-HelloWorld,jpr Cl-Fg @ BPELProcess1 >
------ e BPELProces $8 pepila biaal 101 HelloWorld jpr ) 2

----- e Cocmmrasns) -

----- of3 composite.y [ Run
[-[E3] Project3 fars Debug
EJ--- Project4 —
5: Reformat Cirl+Alt-L
Organize Imperts Chrl+AIRD
Compare With »
Replace With ]

Restore from Local Histery..,

The following screenshot shows how to use the Deploy SOA Composite wizard of
Oracle Enterprise Manager's console to deploy a SOA composite application.

Log in to Oracle Enterprise Manager's console (http: //{hostname}: {portnumber}/
em). As shown in the following screenshot, right-click on so-infra from the left
navigation pane, select SOA Deployment, and then Deploy....
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ORACL.E Enterprise Manager 11g Fusion Middleware Control
% Farm - & Topology

-

= é}' Farm_SOA_DEV_domain

[# [ ) Application Deployments

Farm_SOA_DEV_domain®

= Deployments

&l £% |soa-infra (A¢——"——~ 31

5%
[# ) webLogic Domaif Home
[# ] Metadata Reposit ]
- i Monitorin L4 "
[# [ User Messaging S 9
Logs ’ 95%
e
Manage Partitions Undeploy...
ents
Redeploy...

As shown in the following screenshot, select the composite application file by
clicking on the Browse... button and then click on the Next button.

ORACLE Enterprise Manager 11g Fusion Middleware Control
<} soa-infra (oracle 504 Infra) @ : Deploy SOA Composite
O ——wo

ISelect Archive Select Target Confirmation

Select Archive @

This wizard lets you create a runtime environment for SOA composite applications. Once this operation is performed, these applications
composite revision or a bundle containing revisions of multiple SOA composites can be deployed.

Specify the archive and configuration plan to deploy a single revision of a SOA composite. Or specify a ZIP file and configuration plan to
Archive or Exploded Directory

You can deploy a Service archive (SAR) or a ZIP file containing one or more Service archives (SARs). Ensure that the revision informati
package.

@ Archive is on the machine where this web browser is running. J Archive Location I
C:\Deployment\Composite\CompositeApp_Rev01.jar. Browse...

0 Archive on the server where Enterprise Manager is running.
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Oracle Enterprise Manager's console can also be used for testing the deployment.

As shown in the following screenshot, locate the SOA application folder from the left
navigation pane. Click on the composite application link and then select Test. On the
Test page enter the data in XML or HTML format and view the response data. Select
the application flow trace to view the message flow.

ORACLE Enterprise Manager 11g Fusion Middieware Control

3 Farm ~ =2 SOA Infrastructure v | £ Topology

& - <} BPELSamplel [1.01®
= :
[ ¥4 Farm_SOA_DEV_domain “{[2 SO, {Farm_SOA_DEV_demain/SOA_DEV_demain/
1 [ ] Application Deployments AdminServer/default/BPELSamplel [1.0]
) SOA Running Instances 0 | Total 0 | Active | Retire ... Shut Down... Test
= % soa-infra (AdminServer)
@ default Dashboard Instances Faults and Rejected Messages ~ Unit Tests N —
BPELSamplel [1.0] I 'j)
5[] Web s
+ [ ] Metadata Repositories -/Recent Instances
* [ User Messaging Service Show Only Running Instances Running 0
Instance I MName Conversation ID Instance State

4 Mo composite instances found.

The ANT scripts for SOA composite application deployment are located in 0racle/
Middleware/Jdeveloper/bin. Some of the major ANT scripts with their function(s)
are listed as follows:

* ant-sca-deploy.xml: This script deploys the composite application

* ant-sca-test.xml: This script creates a test suite for composite
application testing

* ant-sca-compile.xml: This script compiles the SOA composite application

* ant-sca-package.xml: This script packages the composite application as a
.sar file

* ant-sca-mgmt.xml: This script assists us in starting, activating, and retiring
SOA composite applications

Summary

In this chapter, we learned the SOA composite application architecture built using
Oracle SOA Suite, Oracle Service Bus, and Oracle Registry. We also learned the
development and deployment life cycle of Oracle Registry, and deployment of an
SOA composite application using JDeveloper and Oracle Enterprise Manager's
console. In the next chapter, we will learn the options for securing a BPEL process.
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In an enterprise environment, BPEL services usually serve either mission-critical

or business-critical business processes. These BPEL services exchange sensitive
information with multiple composite applications, enterprise systems, and external
service providers as a service consumer or provider. That is why it is critical to
ensure that only authorized users have access to BPEL services and communication
is kept private. It is an industry-leading practice to implement a separate vertical
layer for securing BPEL process; commonly known as the security layer. The security
control's implementation needs to have defense in depth and should be capable
enough to deliver the basic principles of information security to secure web services,
they are as follows:

* Confidentiality: Data is readable to authorized systems and users only.

* Integrity: Data exchange between service consumers and providers is not
tempered. In other words, data is not modified, unauthorized, or undetected.

* Availability: BPEL service(s) are available to authorized users (What can you
access?) when requested and protected from denial of service attacks.

* Authenticity: Identity validation of consumers and providers
(Who are you?).

* Non-repudiation: BPEL service(s) consumers can't deny submission of a
request while producers can't deny receiving it.

In this chapter, we will explore the options and leading practices with network, host,
application, and data layers of a system to create security controls to protect the
BPEL process services deployed in a SOA Suite platform.

www.it-ebooks.info


http://www.it-ebooks.info/

Securing a BPEL Process

Securing a BPEL process

We can create composite web services by orchestrating the flow between the web
services using the Oracle SOA Suite, as shown in the following diagram. Anyone
can invoke a BPEL process if they know the WSDL URL; the network route is then
open for them. It is required that we design and develop a solution that handles
authentication, authorization, transport layer security, and protects from denial of
service attacks.

SOA Suite(BPEL
Process Manager)
Invok
Receive < fvore »  Web Service 1
Web Service 1 [« >
Reply
Orchestrate ngg:;e
Invoke Web services (¢ > ]
Web Service 2 [« > < » Web Service 2
Invok Invoke
nvoke < . )
Web Service n [« > < » Web Service n

As shown in the following diagram, a client can be an SOA Suite, a J2EE container,
or a third-party application. The invocation of the web service is via an SOA Suite
platform. In this scenario, a client can create an authentication policy and propagate
the user credential to the service provider.

§
@ SOAP %
Client BPEL Service
(Service consumer) (Service Provider)

Options:
1. SOA Composite (From SOA Suite)
2.JAX-WS Proxy (J2EE Container)
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In this book, we are not covering the security for Data at Rest, which provides the
data protection from the system administrators of the SOA Suite platform.

In an enterprise, the security solution for an Oracle SOA Suite is designed and
deployed using some of the software and system components listed in this section.
It is an industry-leading practice to select white listing over black listing design
options with these components. The white listing concept is to the block everything
and allow only the known good activities. On other hand, black listing concept is to
generally allow all the activities and only block the known bad activities.

* Enterprise Security Gateway

* Oracle Web Service Manager (OWSM)

* Security Assertion Mark-up Language (SAML)

*  WS-security headers for securing BPEL process and SOA Composite

* Oracle security products

* Network Firewall with Intrusion Prevention System (IPS)

*  Web Application Firewall

* Data security in Transit and at Rest

Enterprise Security Gateway

Some organizations use a centralized security gateway to protect the services from
an SOA platform. Some of the available options for a centralized gateway are Oracle
Enterprise Gateway 11¢ and other third-party products such as Intel Expressway
Service Gateway.
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As shown in the following diagram, the gateway intercepts the calls between

service clients and service providers, and performs authentication, authorization,
and encryption. The OWSM can act as a gateway to enforce the security policies.
However, some organizations can use a separate security gateway product for
enforcing security in DMZ. Alternatively, the web server handles the encryption and
a provider such as Oracle Access Manager and IBM Tivoli Access Manager handle
the authentication and authorization.

Oracle

WebLogic
@ Server

Web Services Client

1 . 2
Security Security P R Oracle
Client FiOAP/X ML Gateway 3 >l Senice bus
K § 5 XML Firewall-outgoing and incoming
Secure and Manage APIS o
Faster XML processing racle
Web Browser Scanning WSDL files SOA Suite

Client

Oracle Web Service Manager (OWSM)

OWSM is for protecting web services by applying the security policies and enforcing
them. It is a platform for securing and managing access to a web service. As shown
in the following diagram, OWSM defines, attaches, validates, enforces, and monitors
security policies for securing web services.

OWSM(Oracle
@4—» Web Service

Manager)

Client
(Service consumer) Web Service provider

* Define and attach Security Policies to Web Services
* Validate and enforce Security Policies
» Monitor Security Policies

OWSM is part of the SOA Suite that doesn't require a separate install. Oracle also
provides many security enforcement software products such as Oracle Entitlement
Server and Oracle Identity Manager. However, OWSM satisfies the basic needs

to protect most of the web service implementations. OWSM supports WS-security
standards and can enforce authentication, authorization, and encryption, along with
message confidentiality.
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Other Security Products
(Separate Install-Not
part of SOA Suite)

Oracle Entitiment

Server
@ OWSM(Part of SOA Suite)
OWSMTConsoIe
SOA Security Token
i owsm Suite service

é Oracle Identity

Enterprise Manager Console Manager

One can either use JDeveloper to attach security policies to the service endpoints
or use OWSM console (part of Enterprise Manager) after deploying the composite
applications in a SOA Suite platform to attach security policies to the service
endpoints. We will discuss and review both these options.

The WSM-PM is an application available as part of SOA Suite, which manages the
web service security policies for controlling the SAML authentications. The URL for
logging in to the WSM-PM application is http://{SOA Suite hostname}: {port
Number}/wsm-pm/validator.

All the available security policies are listed in the WSM-PM console. If the security
policies are not displayed in the WSM-PM console then please verify the managed
server logfiles for security policy error messages.

&« C [ home-hp7

Paolicy Manager Status: Operational

Policies (88)

Latest
Name i
Version
oracle/no_authorization_component_policy 1
oracle/wss10_x509_token_with_message_protection_service_policy 1
oracle/no_messageprotection_service_policy 1

oracle/wss10_username_token_with_message_protection_ski_basic256_service_policy 1
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OWSM secures and manages access to web services using policies. Using OWSM,
we can create security policies that can declaratively attach to SOAP services and
clients. Usually, these policies are either Local Policy Attachment (LPA), that is,
defined and attached to individual web services, or Global Policy Attachment
(GPA), that is, defined and attached at the domain level. It is a leading practice

to use GPA policies attachment wherever possible.

OWSM security implementation use cases

OWSM works as a policy interceptor and provides policy enforcement between the
client and service provider. Usually, multiple policies are defined for messages and
some messages may have zero policies.

A gateway can be part of the service provider, as shown in the following diagram.
OWSM is part of Oracle SOA Suite and can provide policy enforcement to protect
services. The OWSM agent intercepts the client messages, uses the defined policies
for authorization, on success submits the request to service provider, and returns
responses from service providers to the service clients.

Service Provider

Service P 1
Client " 9

v

Gateway

\ 4

Web Services

As shown in the following diagram, some of the service requests originate from
the SOA Suite container, which has the capability of having OWSM agents. The
client-side agent at the SOA Suite platform enforces the policies before sending the
request to the service provider. The client-side agent at the SOA Suite platform also
intercepts the response from the service provider before processing the response to
the service clients.

Service Consumer . .
Services Provider

Service 1
Client <«—>» Gateway

A
A 4

Web Services
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Attaching security policies using the OWSM

console

To create GPAs, log in to the Enterprise Manager console (http://{servername} : {
portnumber } /em). Right-click on the domain, select Web Services, and then Policies,

as shown in the following screenshot:

LEE Farm - % Topology

-

H ﬁ Farm_SOA_DEV_domain

| Application Deployments
E [ soa

53 E soa-infra (AdminServer)
__| WebLogic Domain

= 5] [SOA_DEV. rinmain

0]

|':—,_| AdminSe Home
|';| bam_se
| Metadata Repo Control
] User Messaging Logs
Port Usage

Application Deployment
SOA Deployment

l Web Services I
omain Configuration

Security

Metadata Repositories

ORACLE Enterprise Manager 11g Fusion Middleware Control

SOA_DEV_domaing
LJJ WeblLogic Domain

. . ¥
Web Services Policies 2
This page allows you to create a new policy, make change

store from a file, and policies can be exported to a file.

ity El Applies To | Service

Create Like & View g/ Edit

g_authorization_denyall_policy
g_authorization_permitall_palicy
g_permission_authorization_policy

thentication_service_policy

W v

thorization_service_policy

2ssageprotection_service_policy

L Policies

Policy Sets

w

Test Web Service

Reqistered Services
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Process

Click on View to get the details of the policies, as shown in the following screenshot.
One can search the policies using the search function. To create a new security
policy, click on the Create button.

SOA_DEV_doma
L}J ‘WebLogic Domain -

Category | Security

in@

E| Applies To  Service Endpoints | |

I Create I @ Create Like [ &3 View

Name

oracle/binding_autherization_denyall_policy
oracle/binding_authorization_permitall_palicy
oracle/binding_permission_authorization_policy
oracle/no_authentication_service_policy
oracle/no_authorization_service_policy
oracle/no_messageprotection_service_policy
oracle/sts_trust_config_service_palicy
oracle/whitelist_authorization_pelicy
oracle/wss10_message_protection_service_policy

oracle/wss10_saml20_token_service_policy

oracle/wss10_saml_token_service_policy

Service Clients

oracle/wss10_saml20_token_with_message_protection_service_palicy
oracle/wss10_saml_hok_token_with_message_protection_service_policy

Logged in as
Page Refreshed Dec 8, 2012 8:26:19

|Name I @
I u; Import From File l @ Export To File Generate Client Policies

SOA Components Attachment
Enabled
Count

<

AR SR U e N YA L UL AN

(]
L R = T = == T~ T T = =]

Description View Full Description|
This policy is a special c...
This policy is a special c...
This policy is a special c...
This policy facilitates th...
This policy facilitates t...
This policy facilitates ...
This policy provides minim...
This policy is a special c...
This policy enforces messa...
This policy authenticates ...
This policy enforces messa...
This policy enforces messa...

This policy authenticates ...

gEEEEETEEEEREE

The available assertion templates can be viewed by clicking the Web Service
Assertion Templates link as shown in the following screenshot:

[ORACLE Enterprise Manager 11g Fusion Middiewars Control

[Hramy | B Topslogy
@~

B3 Farm_soA_DEv_domain

# [ application Deployments

£ 3 504

¥ 8 cosinfra (Adminserver)
E [ webLogic Domain
ol [S0A_DEV_dom: ™ '

SOA_DEV_domaing
4 WebLogic Domain »

Web Services Policies 2

This paqe allows you to create 3 new policy, make changes to an existing policy, make a copy of a palicy, and delete 3 policy. Poli

stare from 2 fils, and pelicies can be sxperted to 2 fils.

Setupy HEpy Log L

Logged in as weblog
Page Refrashed Dec 6, 2012 G:41:50 AM EST

Hame x| applies Ta  Senvce Endpoints [ w |  Hame ®
3 Adminserver
¥ bam_sarvery ate ke bd View P Edt 3§ Delete 1Sy Import From File %) Export To File  Generate Client Policies
i 2] Metadata Repastone Control 4 e
# [ Usar Megsaging Senvi Logs » Enabled Count Description View Full Descripbion
orization_denyall_poicy o [ This policy is 3 special c.., ]
Port Usage orization_permitall_policy ~ 0 This policy is a special c... L]
ussian_sutharizatan_policy ‘/ o This palicy % a special ... ]
Appication Deployment » pation_serace_palicy s 1 This policy fachitates th... od
504 Deployment ¥ yion_service_poboy L ] This polcy fac o L]
tection_gervice_policy o o This polcy fackeates t... o
Web Services * Policies i o This poicy provides minim... L]
ADF Damain Configuration Policy Ses ~ o This peicy Is 3 special c... s
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The available Web Services Assertion Templates can be viewed from the EM
console, as shown in the following screenshot:

SOA_DEV_domain @ Logged in as we|
L.ﬂ ‘WebLegic Domain » Page Refreshed Dec 8, 2012 8:44:27 AM

Web Services Policies = Web Services Assertion Templates

. (2
Assertion Templates @
s provide default configurations for policy assertions. This page allows you to create assertion templates, make changes to existing assertion
templates, and delete assertion templates. Assertion templates can be imported from an XML description file, or exported to an XML file.

lget Navigation Tree

Category | Security El Name @
‘ { Create Like &0 View & Edit 3¢ Delete L*I Import From File Export To File
- Wiew Full

Name Description Description
oracle/binding_authorization_template Role based authorization f... [=2=]
oracle/binding_permission_authorization_template Permission based authoriza... &a
oracle/component_autherization_template Role based authorization f... &
oracle/component_permission_authorization_template Permission based authoriza... [=2=]

Attaching security policies using JDeveloper

As shown in the following screenshot, different service policies can be defined using
JDeveloper:

EF ) b

bpelprocessi_client...
Operations:

process

a{g @ D=

BPELProcess1

FileAdapter Service1
Operations: / Edi Operations:
Read it.. process

(4\. # Delete

v validate

Bé% @ I o Configure W5 Policies... l

Service2
Operations:

proce ss
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The security policies can apply to different components. Right-click on the
component that requires policies on JDeveloper. You can define the security policies
for call back as well. The following screenshot depicts how to configure SOA WS
policies for a client:

—, Configure SOA WS Policies =

SOA Server WS Policies

Configure Web Services server policies to reguest bindings
Enable or disable each policy status by chedking the box on the left side

Select Request Binding
|WS : ¢http:/jxmins.orade.combpel_101_HelloWorld /Project1/BPELProcess 1}bpelprocess1_dient_e... ™ |

MTOM + R
| |
Reliahility 4= ¥
| |
Addressing g 3
| |
Security 4‘ /
Management 4' % /

Different policy types such as WS-ReliableMessaging, WS-Policy Attachment,
WS-Addressing, WS-MetadataExchange, and WS-SecurityPolicy can be used
along with SOA Suite.

WS-Security

OASIS manages the standards for WS-Security. WS-Security standards provide
specifications about SOAP messages. For example, how to attach the signature,
encryption headers, and security tokens to a message. X.509 Certificates and
Kerberos tickets are used as security tokens.

As per the WS-Security standards, the username token and binary security token can
be used for authenticating users. The username token can be added as part of SOAP
headers. The different types of username token models available are as follows:
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* Username and password

* Kerberos tickets

* SAML assertions

e PKI through X.509 certificates

¢ Custom token

Apart from WS-Security, some of the other OASIS standards for SOAP security are
WS-Policy, WS-Trust, WS-Privacy, WS-SecureConversation, WS-Federation, and
WS-Authorization.

SAML is mainly used for achieving Single-Sign-On (SSO). The username token
SAML provides message level authentication along with SSO. The SAML token
can be used for propagating identity across multiple web services in a single
transaction without transferring the username and password. It can also exchange
the authorization and authentication data across security domains using tokens.

The basic concept of SAML for SSO is shown in the following diagram. If a user
authenticates in one domain or website then the user doesn't need to authenticate
again for other domains or websites.

For example, suppose a user logs in to a website. The website authenticates the user
and creates a SAML for its partner websites. If the user tries to log in to the partner
website(s), then it verifies the SAML token with the SAML provider instead of asking
for the username and password again. If the SAML token verifies successfully then
the user will be able to auto login to partner website(s) without re-entering the
username and password. Major websites and service providers such as Google, AOL,
and Yahoo have implemented SAML-based authentication for their multi-domain
web assets.

Authenticate Source
/ Website
\ Use Secured
Web User Resource \

Destination
Website
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As shown in the following diagram, the initial BPEL can authenticate and authorize
the service request using username tokens. The SOA Suite OWSM can attach the
SAML policies and username tokens for accessing resources from external systems.
The external system will validate the request based on the SAML token and then
provide a response.

Usually, SAML policies such as wss11_saml_token_client_policy and wss1l_
saml_token service policy contain one or more assertions. An assertion can be
authentication, authorization, or attributes. We can use JDeveloper or OWSM console
for configuring the policies with BPELs.

SOA Suite-BPEL

Receive

[¢—— Username Token —

Service Client
(Invoking Server with Username Token)

poetl

Insert SAML
Token

SAML

[

External Application
Database (Authenticate using SAML Token)
FTP
Adapter
(JCA)

|
S
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OWSM implementation — an example

The example in the following diagram explains how to configure OWSM to protect a
web service using a username token:

Secured Service Service Provider
Unsecured Service client -
Web Service
@ SOAP » (Username and
Password protected
Service Client P )

Configuring a secured service provider with
username tokens

To configure a secured provider using username tokens use the following steps:

1. Right-click on Operations and then click on Configure WS Policies...,
as shown in the following screenshot:

Operatid & Edit..
E process

S il @ Configure WS Policies...

ﬁg-h

“§! Configure Sensors...

5 OFF

BPELProcess1

=l & -~

FileAdapter Service1
Operations: Operations:
Read process
=) [
Service2
Operations:
proce ss
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2. Click on the plus sign (+) next to Security and then select
oracle/wss_username_token_service_policy from the
Numbered bullet box, as shown in the following screenshot:

Enable or disable each policy status by checking the box on the left side

Select Request Binding

-~ R T “ -
[ | S
~ Configure SOA WS Policies L
g zl .=l
pel x M[‘jco M= E;Component Palette X | [sjRe:
SOA Server WS Policies Composite: Project1 | |59
H Configure Web Services server policies to reguest bindings @@

— Service Components
ﬁg, BPEL Process

|WS : {http:/fxmins.cracle.com/bpel_101_HelloWorld Project 1/BPELProcess 1}bpelprocess1_dient_e... ™ |

O Business Rule

&a Human Task

MTOM 3 X & Mediator
| | % Spring Context
Reliability 5 % — Service Adaoters
| | & ADF-BC Service
o
- {ih AQ Adapter
Add
ressing % % 828
| — | L 4 BAM Adapter
) H
Security +% /7 |E {13 Database Adapter
oraclefwss_username_token_service_policy - % Direct Binding
’ A f’ EJB Service
=5 Select Server Security Policies File Adapter
Select Security policies from the list: pP Adapt=r
e B T i HTTP Binding
Management . "
oraclewss_saml20_token_over_ssl_service_policy IMS Adapter
oraclefwss_sts_issued_saml_bearer_token_over_ss|_service_policy MQ Adapter
oraclewss_username_token_over_ss|_service_policy Oradle Applications
oracle/wss_username_token_service_policy Socket Adapter
oracle/wss 10_message_protection_service_policy T
| Disable All oradle wss10_saml_hok_token_with_messg This policy uses the credentials in the UsernameToken W5-Security
oracle fwss 10_saml_token_service_policy |SOAP header to authenticate users. Only plain text mechanism
T| is supported. The credentials are authenticated against the
L= | Help | configured identity store. This policy can be attached to any
SOAP-based endﬁoint.

3. Deploy the composite application either using the JDeveloper or Enterprise
Manager console. Any client that invokes the web service must provide a
username and password as part of the SOAP header.

4. Apart from wss_username_token_service_policy, other major OWSM
policies that are generally used are wss11_saml_token_client policy and

wssll_saml_token_service_policy.
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Configuring a service client for calling a secured
web service

To configure a service client for calling a secured web service, you can make use of
the following:

1.
2.

Select the service client from the JDeveloper console.

Right-click and select Configure WS Policies... and then oracle/wss_
username_token_client_policy from the dropdown menu, as shown

in the following screenshot:

-, Confiqure SOA WS Policies [ =
= pel % |afco (U= | B compol
S0A Client WS Policies Composite: Projectt |s0
Configure Web Services dient policies to reguest hindings &
Enable or disable each policy status by checking the box on the left side
— Service
Select Request Binding ﬁﬁa EPEL A
|\"u'5 : fnone}none : '| 0 Busine
& Humar
MTOM 4= i <& Media
| | & Spring
Reliability B M| frommemneee- . ;5'3“”“3
| | Bl B
]
Addressi 1
ressing + b4 E i E&' 525
| | | 455 BAM A
Security [+ 7 L ; £ Datab

oraclewss_username_token_dient_policy

= Select Client Security Policies

|

Management

Select Security policies from the list:

OracieWss_saml20_token_Dearer_over_ssl_dient_palicy
oracle fwss_saml|20_token_over_ssl_dient_paolicy

alicy
orad o d o

£are

Disable Al

oraclefwss10_message_protection_dient_palicy
oraclefwss10_saml|_hok_token_with_message_protection_dient_palicy
oraclefwss 10_saml_token_dient_paolicy

oraclefwss 10_saml_token_with_message_integrity_dlient_policy
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Alternatively, one can also edit the composite.xml source code and add the
following properties to the binding to do the same. One can add the username
and password as part of the properties shown in the following snippet:

<wsp:PolicyReference URI="oracle/wss username token client policy"

orawsp:category="security" orawsp:status="enabled"/>

<property name="oracle.webservices.auth.username" type="xs:string"

many="false" override="may">USERNAME</property>

<property name="oracle.webservices.auth.password" type="xs:string"
many="false" override="may" >PASSWORD</property>

One can also do the same changes using the Enterprise Manager console instead
of JDeveloper.

We can manage the policies by logging in to the Enterprise Manager console
(http://{adminserver-host}:{adminserver-port}/em) and selecting the
composite application from the left navigation pane and clicking on Policies, as
shown in the following screenshot. Then we can select the component that requires
policies from the Attach To/Detach From dropdown box.

ORACLE Enterprise Manager 11g Fusion Middleware Control

g% Farm E% S0A Infrastructure §C| Topology

=~ ¢} BPELSamplel [1.0] ®
& Farm_s0A_DEV_domain o3 S04 Composite
# [ Application Deployments
= &3 soa Running Instances 0 | Total 0 | Active | Retire... Shut Dowin... Test Seftings... v | | @y
] E% soa-infra (AdminServer)
= @ default Dashboard | Instances @ Faults and Rejected Messages | Unit Tests! Policies

ofg BPELSample1 [1.0] You can view and manage the list of policies attached to the web service iponents of this S04 con
# [ webLogic Domain
# [ Metadata Repositories View v} &2 Attach To/Detach From v
# [ User Messaging Service -

Policy Namg ﬁx& BPELProcess] ttached To Policy Reference Category

Status

%, bpelprocess1_client_ep
Mo policies

Oracle security products

Oracle provides multiple software products for securing web services. After
installing Oracle SOA Suite, open the URL http://{servername}: {port} and then
click on Oracle Identity Management, as shown in the following screenshot. Some
of the security products have an overlap in functionalities as most of these products
were acquired from different product companies.
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EXPLORE
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FOR ORACLE Identity Management
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Oracle Identity Manager

Oracle Identity Manager (OIM) automates the user's access privileges and
provisioning of IT resources. Oracle acquired this product from Thor Xellerate. OIM
is a J2EE-based application and is primarily used for identity management. Oracle
licenses this product based on the number of users for an enterprise that includes

both internal and external users.

Oracle provides Identity Manager Connector for the database, Microsoft Active
Directory, BMC Remedy, and others. The Oracle Identity Manager Connector has

to be licensed to integrate and manage users for these systems.

The Oracle Identity Manager manages user provisioning and access privileges for
the users. It has an admin console and a design console for power administrators
and developers for customizing and configuring the Identity Manager.
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The Oracle Identity Manager connects to different systems using connectors for user
provisioning and providing access privileges, as shown in the following diagram:

Main Frame(Legacy Systems)

P

Administrators
COTS Products(Example: ERP Systems or People Soft)

P

Users

Remedy(BMC)or MF Exchange
OIM(Oracle Id

ﬁn_//;on [ i

A
ntity Manger Server) =

Database Server

v

J2EE Containers

Oracle Entitlement Server

Oracle Entitlement Server (OES) is mainly used for fine-grained authorization. For
example, some of the web applications have a requirement to restrict the resources
based on time, such as restricting access to a certain functionality of the website

between 9 AM and 5 PM. Any access after that should be denied. OES is a suitable
software for this use case.

OES implements authorization based on policies and provides a centralized system
for managing all the access policies, as shown in the following diagram:

OES Admin
Oracle Entitlement Admin Server

SOA Suite(OES Agents Installed)
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One can also protect resources using the Java permission object. The following
example code snippet uses java.io.FilePermission for restricting access to a file:

Variable = new java.io.FilePermission ("File Directory path",
"write") ;

You can also protect resources based on user roles or using attributes.
Some of the other Oracle security products with brief details are as follows:

* Oracle Access Manager (OAM) (acquired from Oblix COREid Access
and Identity): Provides Single-Sign-On (SSO), authentication, and
authorization. Oracle WebGate is a web server plugin that is part of the
OAM. WebGate is responsible for transferring client requests to the OAM
for authentication and authorization.

* Oracle Identity Federation (OIF) (Oblix COREid Federation): Enables
exchanging and sharing identity information between partners.

* Oracle Virtual Directory (OVD) (OctetString Virtual Directory Engine):
OVD integrates the user information from different sources such as
corporate databases, enterprise directory, and Microsoft Active Directory
Domains and provides industry standard XML and LDAP views of
user identity information.

* Oracle Secure Token Service: Oracle Secure Token Service creates tokens
that act as a security credential for securing communication between the
service client and the service provider. Secure Token Service can create the
following tokens:

°  SAML assertions

o

Kerberos tokens (Use of Windows native authentication)
° Digital certificates

The Secure Token Service is mainly based on WS-Trust standards managed
by OASIS; however, it supports most of the WS_* standards. Oracle Secure
Token Service can be used along with OWSM.

The following diagram shows how to protect resources deployed in WebLogic or
SOA Suite using some of the Oracle security products.
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The web service plugin WebGate will forward the client request to Oracle Access
Manager for authentication and authorization. Oracle Access Manager authenticates
a user based on the policy configured for WebGate domains. When resources are
accessed from WebLogic or SOA Suite, the Secure Token Service client can obtain
the assertion ID from the Secure Token Service and validates the Secure Token with
the Oracle Access Manager.

Oracle Access Manager
(Provide Authentication and Authorization)

A
[N

User

Oracle Web Server(OHS)
Configured with WebGate

Oracle Secure Token Service
(Create tokens)

WebLogic
OR
SOA Suite
(Protected Resources)

Network Firewall with Intrusion Prevention
System

The traditional network firewalls allow and block traffic based on the source and
destination IP addresses, also known as L4 firewall rules. In a service-oriented
architecture, we are exposing services to external vendors and consuming services
from external vendors. These IP addresses based on L4 firewall rules will cause
functional issues whenever there is an IP address update without coordinating such
changes. The modern network firewall appliances allow site domain-based firewall
rules, also known as L7 firewall rules. It is an industry-leading practice to implement
the L7 firewall rules for SOA composite application(s) for smooth operations

and maintenance.
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The leading network firewall appliances such as Cisco and Fortinet come with a
built-in Intrusion Prevention System (IPS), also known as a Intrusion Detection
and Prevention System (IDPS) that monitors the network and system to identify,
block, and report malicious activities. It is highly recommended to enable IPS, or
introduce an inline network appliance for IPS, if you are exposing SOA services
over the Internet.

Web Application Firewall

Web Application Firewall (WAF) is a hardware and software inline appliance

or server plugin that monitors HTTP conversation to identify, block, and report
common attacks such as Cross-Site Scripting (XSS), Cross-Site Request Forgery
(CSREF), Distributed Denial of Service (DDoS), Buffer Overflow, and SQL
Injection. It is highly recommended to implement the inline WAF component for
SOA composite applications. The leading vendors for WAF are Imperva, F5,

and NetScaler.

Data security in Transit and at Rest

Usually HTTPS, also known as Transport Layer Security (TLS) and Secure Socket
Layer (SSL) implementation, is used to protect the communication over a wire
between a service client and service provider. It is a leading solution to implement
a solution for Data security in Transit.

e Server authenticated SSL

In this process, only server identity is validated by the service client using
pre-established digital certificate trust for certificates issued by the public
certificate authorities such as VeriSign, Thawte, GeoTrust, and many others.
In this implementation, we are not restricting who can consume the services.

¢ (lient-server authenticated SSL

One can extend the server authenticated SSL implementation to perform a
client identity validation as well to protect services. Usually, client identity
certificates are issued by a private certificate authority, established by the
service provider organization. In this implementation, we are restricting the
users who can consume the services as establishing an HTTPS client needs to
provide an identity certificate trusted by the service provider.

It is a leading practice to use a client-server authenticated SSL, also known as
two-way SSL, to authenticate users of web services. The client identity certificates
used for authentication are issued from a private certificate authority.
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The alternate options to secure communication over wire are sTunnel (Host Layer) or
IPSec (Network Layer) implementations. These are often utilized when end-to-end
encryption over wire is a mandate and a software component doesn't have built-in
SSL/TLS implementation.

Summary

In this chapter, we learned the various options to design and implement a

security solution for securing a BPEL process. We explored the security options and
industry-leading practices to implement authentication, authorization, data security
in transit, and denial of service attacks for SOA composite applications. In the next
chapter, we will learn the architecture options to implement high availability for
business services.
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Architecting High Availability
for Business Services

Availability of business services for enterprise SOA implementations at any
organization is either mission-critical or business-critical. The availability of business
services for an organization can directly impact the revenue or at least the brand
value. Architects must understand and define the high availability requirements

for an application platform in collaboration with business. The high availability

is measured by the business services uptime by the different levels of 9s such as

99.0 percent, 99.9 percent, 99.99 percent, or 99.999 percent and often referenced as
availability uptime Service Level Agreements (SLAs), either with business units

or external customers. The high availability for an application platform providing
business services has two dimensions to it; first systems architecture and second
release and change management processes. In this chapter, our focus is to learn the
high availability system's reference architecture(s) using the Oracle SOA Suite to
implement business services with various levels of availability SLAs. The key system
architecture components that assist us in achieving high availability for business
services by an application platform are as follows:

e Shared services

° Internal services: For example, Single Sign On, Enterprise Document
Repository, and E-mail System.

External services: For example, payment gateway, credit scores
look-ups, stocks buying and selling orders, and pickup and
delivery orders.

* Data center(s)

°  Number of sites
°  Network

[e]
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* Load balancer(s)
° L7/GSLB/GTM
° L4/LSLB/LTM

* Compute resources
°  Web server(s)

°  WebLogic Application Server(s): For example, Oracle SOA Suite
server

o

Database server(s)

* Storage Area Network

SOA environment

Compared to a typical web application environment, usually the SOA environment
consists of many systems and/or applications. Reusing the existing applications,
also known as legacy applications in a loosely coupled way to achieve the business
agility/flexibility, is one of the goals of implementing SOA.

The SOA environment is highly available only when all its component systems either
meet or exceed the business service's availability SLAs. We need to ensure that all
the endpoint systems orchestrated by BPEL are capable of meeting the availability
uptime SLAs. The SOA integration points are designed and validated to recover
from the external sub systems and service outages caused by planned and unplanned
maintenance windows for pre-defined durations. We should clearly articulate and
identify the external sub systems and services that directly impact our service's
availability uptime SLAs. The end-to-end synchronous transaction's availability

is immediately impacted by a sub system's outage.

It is highly recommended that for the synchronous transactions invoked, consider
implementing the retry logic until the SOA core system successfully completes
the transaction. Also, for asynchronous transactions, store the critical information
permanently until the SOA core system processor is able to complete the
transaction successfully.

As shown in the following diagram, a user transaction may fail if one of the systems
within the SOA environment is not available. Hence, it is important that we design
the availability at all the components of a SOA system instead of just focusing on the
BPEL/SOA Suite. The SOA BPEL system's availability is dependent on the external
service's endpoints.
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Cluster architecture

SOA Suite consists of many components and applications such as Human Workflow,
BPEL Process Manager, Mediator, and Business Rules Engine. Oracle created all
these components as cluster-friendly to meet the availability and scalability needs for
organizations. None of the SOA Suite components are singleton services. All the web
modules and EJBs within SOA Suite are stateless. State replication is not required
between SOA Suite cluster nodes.

We can create BPEL composite applications and deploy in a SOA Suite cluster that
has built-in features of load balancing and failover capabilities to achieve high
availability and scalability needs for a business.
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The following diagram shows a typical cluster environment for an SOA Suite
deployment. Please note that an SOA environment always consists of many other
systems. The major tiers are web, application, and database. In order to achieve the
high availability-configure clustered web server(s) and application server(s), use
Oracle RAC databases. In other words, build the redundant component at each tier.

* The L4 load balancers provide load balancing and failover for web servers.

* The web server proxy plugin (Apache proxy plugin or OHS plugin) provides
load balancing and failover for SOA Suite application platform running
within WebLogic. The other option is to use hardware load balancers such
as L4 load balancers instead of web server proxy plugin.

* The multi data sources or grid link data source configured at WebLogic
that is used for SOA Suite application provides load balancing and failover
capabilities at the database tier.

Load

Balancer
WebServer

Eg. Apache

Web Server Proxy Plugin
(Load balancing and Failover)

SOA Suite
Cluster

Managed Servers

Admin &

Multi Data sources

TR

Shared Storage
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Load balancer(s)

The high availability system's architecture usually depends on load balancer
appliances. These come in two types: first Layer 4/Local Server Load balancer/Local
Traffic Manager (L4/LSLB/LTM), also known as local load balancers; and second
Layer 7/Global Server Load Balancer (L7/GSLB/GTM), also known as global load
balancers. In small implementations only local load balancers are implemented as

the hot standby pair, that means, only one takes the active traffic at a given time.

The multisite implementations (both physical and logical sites) also known as multi
data center deployments are required to implement the combination of global load
balancers and local load balancers. The global and local load balancers are the key
components to achieve the availability uptime SLAs of 99.99 percent or 99.999 percent.

Compute resource(s)

In a nutshell, the Oracle SOA Suite is a standard-based J2EE application deployed on
the Oracle WebLogic Server Platform. It is also important to implement redundant
components for load balancing and failover options at the web, application, and
database tier to meet the high availability requirements. The availability uptime
SLAs of 99.9 percent or more needs each tier in compute resources to get the
redundant component even for a minimal load. You may decide not to implement
the redundant component at the database tier due to the cost but one needs to at
least implement a standby node for database failover.

Web server(s) — clustering for scalability and
availability

The hardware load balancer such as F5 or Foundry, also known as local load

balancers, will provide the load balancing and failover for web servers. Different
algorithms can be set for hardware load balancers.

Does the external web server always require an SOA environment? The HTTP server
is included as part of WebLogic or SOA Suite container. However, configuring an
external web server has the following advantages:

* Security: Configuring a web server in DMZ or an internet network provides
an additional layer of security.

° A web server can log all access requests in access. log and error

messages in error. log, including the requests originating from IP
addresses, time stamps, nature of request, and so on.
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[e]

A web server can be used for configuring application filtering and IP
filtering. You can configure application filtering by configuring the
proxy request by path or by MIME type. Adding a MatchExpression
line to the TfModule block of HTTP . Conf will provide proxying by
MIME type. The access control module provides IP-level restrictions.
For example, allow from IP address or deny from denial.service.
attack.com.

HTTPS and certificates: Easy to configure and manage security certificates
using an external web server for external requests. A web server also
provides an option to secure the internal traffic from the web server to the
application servers.

More control and cost: A web server provides parameters for reducing
connection refused errors using multiple configuration parameters such as
AcceptBackLog and KeepAlive. The WebLogic server license and support
cost is more expensive than generic web server(s).

You must configure a WebLogic HttpClusterServlet if you are planning to use
WebLogic as your web server. It is not recommended if you are planning to expose
the SOA services publicly over the Internet. Some of the web server(s) that one can
use along with Oracle SOA Suite are listed as follows. Oracle provides separate
proxy plugins for these web server(s).

Apache HTTP Server

Microsoft Internet Information Server (IIS)
Oracle HTTP Server

Oracle WebLogic Web Server

Oracle iPlanet Web Server

WebLogic application server(s) and Oracle SOA
Suite server(s) — clustering for scalability and
availability

The web server proxy plugin will provide load balancing and failover options for
SOA Suite and WebLogic clusters.
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The web server proxy plugin maintains the SOA Suite or WebLogic server instance
details and forwards the request to those instances based on the load balancing
algorithm. Usually, the round robin or least connections load balancing is used for
most of the infrastructure. The proxy plugin locates and routes the client request to
the failover application server instance in case the primary instance failed for some
reason. The Apache plugin is available as shared object (. so) for Linux platforms.
For routing the traffic from web server to SOA Suite, configure the httpd. conf file
and include the WebLogic host name and port information.

The other option is to use a layer 4 hardware load balancer for routing the traffic
from web server to SOA Suite. For some infrastructure, hardware load balancing
may be recommended.

You can create SOA Suite clusters during the install process and ensure that all nodes
are processing requests at the same time to avoid a single point of failure.

To install the Apache proxy plugin for WebLogic 10.3.6, you should download the
Apache proxy plugin as a separate ZIP file. It is available at http: //edelivery.
oracle.com. Extract the plugin files in your Apache server and configure httpd. conf.

Database clustering

Shared dehydration is important for SOA Suite clustering. Oracle Real Application
Clusters (Oracle RAC) is one of the options for database clustering.

You can use Oracle Enterprise Manager Database Control for configuring Oracle
RAC. Use the WebLogic console for creating the required data sources. Also, always
remember to use a multi data source along with Oracle RAC and create data sources
for each RAC node.

Create a JDBC multi pool using the WebLogic console and add individual data sources
to the multi pool. Ensure that all the Oracle nodes receive the traffic from the SOA
Suite. Use load balancing as the algorithm type while creating multi data sources.

You can shut down one of the Oracle RAC nodes to ensure that a SOA Suite failover
connection for the secondary node(s) is enabled.

GridLink data source

Instead of using multi data source for configuring Oracle RAC, you can use Oracle
GridLink data source for connecting WebLogic to Oracle RAC. It is supported

from WebLogic Version 10.3.6 onwards. It is similar to using a proxy plugin for
connecting web servers (Apache, OHS, and so on) to WebLogic; you can use an Oracle
Notification Service (ONS) for providing load balancing and failover for Oracle
Database RAC nodes.
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You can use a GridLink data source for connecting WebLogic with multiple Oracle

RAC systems, as shown in the following diagram:

WebLogic/ WebLogic/
SOA Suite SOA Suite
Y Y
ONS Client

—
Yy Y >
Database

Database
RAC Node 1

Storage

—

To achieve this, make use of the following steps:

1. Log in to the WebLogic console

(http://{adminserver-host}: {adminserver-port}/console).

2. From the domain structure tree on the left navigation pane, expand Services,

and click on Data Sources.

3. From the Configuration menu, select the ONS tab. Enable FAN and enter
the comma-separated list of Oracle RAC node names, as shown in the

following screenshot:

CRACLE WeblLogic Server® Administration Console

SOA_DEV_domain - |
*-Environment
""Deployments

|:."5_erw'ces ONS Client Configuration
[+~ Messaging

|

Foreign JNDI Providers
Work Contexts

XML Registries [
XML Entity Caches

Save

|¥| Fan Enabled

ONS Nodes:

(413

Change Center @ Home Log Out Preferences Record Help Q
ne =5 } f ta Sources
icwihannes and restar Home >Summary of JDBC Data Sources >SOADataSource
Configuration editing is enabled. Future Settings for SOADataSource
changes will automatically be activated as you
maodify, add or delete items in this domain. Configuration = Targets  Monitoring | Contrel = Security = Notes
Domain Structure General =~ Connection Pool =~ Oracle | ONS | Transaction = Diagnostics = Identity Options

This page enables you te define general configuration options for ONS client.

JCOM ’
Mail Sessians oradb.racnodel.com: 6100, oracdb.racnodel.| |
Fila T2 =] com: 6200, 0racdb.racnode?.com: 6300

How do I... =
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Backup and recovery strategy

It is highly recommended to implement at least two logical sites for large
implementations of the business service's application platform. As we understand
that high availability of business services is critical for any organization, it is
recommended that you design two physical sites that provide you with built-in
backup and recovery of the mission-critical business service's application platform.

You are at least required to implement an off-site backup solution for one physical
site design and deployment. On other hand, if your implementation is with two sites,
you may be able to live on an on-site disk-based backup solution as these sites could
provide the backup for each other. Some of the implementations, irrespective of the
number of physical sites, may still require implementing an off-site backup solution
due to industry compliance and business policies.

As a minimum, we need to create a backup and recovery for databases, logfiles from
all the servers, a web server, admin server, and a managed server. In this option,
you need to fully bake the steps of recovery of databases, web server, admin and
managed server, and building a web server(s) and managed server(s) from the
backup copies. The backup frequency needs to be aligned with the Recovery Point
Objectives (RPO), and the recovery process needs to comply with the Recovery
Time Objectives (RTO) defined by the business requirements.

In case your organization uses VMware, you can use the VMware vCenter Site
Recovery Manager (SRM) for enabling disaster recovery.

Data center(s)

The high availability system architecture's foundation is underlying in the data
center(s) used for deployment of Oracle SOA Suite components. Usually, most
implementations are single, physical sites but it is highly recommended that for

a medium to large deployment you create at least two logical sites within a data
center to get the highest possible availability uptime for your business services. The
availability uptime SLAs for 99.999 percent requires that the system's architecture
be designed and deployed with at least two physical sites. If you are designing the
system architecture to meet the SLAs of 99.9 percent availability uptime, you are
recommended to select the data center that has the redundant network, usually
from two independent sources and with at least a secondary power source from
on-premise power generators. Data center(s) with two independent power sources
are rare to find and are expensive to build or lease.
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Deployment architecture options

As shown in the following diagram, the web server(s) and application server(s)
can be installed in different hosts. The load balancing and failover capabilities
are added in each layer. SOA Suite app-to-app calling is recommended to be

implemented at the same endpoint as the consumer endpoint for high availability
and ease of operations.

SOA Suite or WebLogic

2. Configure WebLogic host, Port etc. in plugin parameters as part of
httpd.conf

3. Test plugin in by setting the URL http://apachename.com/appname

1. Add a Apache plugin (mod_wl128 22s0) to redirect request to
Consumer @

y
Hardware <>
Load balance \{

Database 1. WebLogic cluster will replicate the session state for another host

2. Web server proxy will plugin maintain the state and cluster host list

3. Web server proxy plugin will route the traffic to another sever node
that has user session if one of the host fail for some reason.

The following diagram shows other available options for configuring web server(s)
and application server(s):
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Load balancing for non-clustered
application. No failover strategy.
Application may not be available
incase of one SOA Suite server down.
;]

Apache & SOA Suite/WLS
are installed in Same Server.

O

Database Database

As shown in the following diagram, the other option is to use hardware load
balancers between web server(s) and application server(s) for achieving load
balancing and failover:

Consumer

Load balancing and failover is
provided by the hardware load
balancers instead of web server
proxy plugins.

Database
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Multi data center deployment

To achieve geographically-distributed high availability, you can design multi data
center deployment for an SOA environment. Ensure that all endpoint applications
are available in the secondary data center, otherwise creating a geographically
distributed environment is meaningless.

The L7/GSLB/GTM provides distribution of user traffic across multiple data centers
and manages disaster recovery. The L4/LSLB/LTM distributes the workload across
multiple web server(s) within a single data center.

Primary Data center @ Secondary Data center

| GSLB(Global Server Load Balancer) |Consumer

®
\ Web server

\é\ﬁts)tz(rarver Primary (1)) Secondary Cluster
— —_————
| ==
Host-1 =~ Host-2

Host-3 =~ Host-4

Local Load Balancer

SOA Suite
SOA Suite Primary gﬁjcsczg:jary
Cluster A —/‘—
SOA Suite = SOA Suite SOA Suite  SOA Suite
Host-1 Host-2 Host-3 Host-4
JDBC JDBC Secondary

Database

Primary
Database
41\

-8

Database Replication

The following approaches can be used for multi data center deployment:

e Active - Active

e Active - Passive
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Active — Active

This means both primary and secondary data centers will be active at the same
time and user traffic will be equally distributed across data center(s). The Active
- Active approach is recommended if your SOA environment cannot have any
planned downtime. In this architecture, user requests will be equally distributed
across multiple data center(s). Each data center configures with separate web and
application layer clusters.

Achieving real-time active bi-directional data replication is one of challenges for

this approach. The real-time database replication can be achieved using the Oracle
Golden Gate software. The other option is to use the primary database for the traffic
from primary and secondary application servers. Ensure that the latency between
the secondary data center and the primary data center is less than 50 ms and you get
enough bandwidth to cover the rate of change of data replication in almost real time.
You can use Oracle Data Guard or storage replication such as SRDF to back up data
from the primary to secondary database.

0

User
Primary Data centre- Secondary Data center-
Active Active

)

Load balancers-
GSLB & Local

Web server Web server

Cluster 1 Cluster 2
SOA Suite SOA Suite
Cluster 1 Cluster 2
Oracle Golden Gate /
o Active data Guard
Database —Z Database
RAC 1 RAC 2
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Active — Passive

In this approach, the primary data center will be active and the secondary data center
will be in standby mode. The secondary data center will be active only in case of

the failure of the primary data center. Most organizations use this approach for
disaster recovery.

The passive data center hosts rest idly waiting for the failure of the primary data
center. The switchover can be manual and automatic. Additional scripting is
required for automatic failover of the user traffic to the passive data center.
Storage and data has to replicate at regular intervals to achieve the failover.

The strategy for switching back from the secondary (passive) to the primary data
center has to be included in the automating/manual scripting of the switchover.

Oracle Service Bus

Similar to SOA Suite or WebLogic, an Oracle Service Bus (OSB) domain can be
created for a cluster to deploy for high availability. You can use a hardware load
balancer or a web server proxy plugin for load balancing and failover. Some of the
services within the OSB are singleton such as FTP and file proxy services.

Summary

In this chapter, we learned the system architecture options for achieving high
availability for the SOA composite application's design and deployment. The key
take away is that the availability uptime SLAs for an application service is equal
to the lowest availability uptime of a system component and shared service(s).
Therefore, each system component and shared service(s) must meet or exceed the
availability uptime SLAs set for the overall system. In the next chapter, we will
discuss the future of business process modeling.
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The Future of Process
Modeling

In today's competitive world, businesses cannot survive without Information
Technology (IT) systems. Some of the most successful businesses have reliable and
easy-to-use computer systems to run their core business. IT systems play a key role
in their success in business operations and innovation. Therefore, IT systems should
be capable of supporting business to accommodate the changes in the business
processes and models.

Organizations are continuously seeking new opportunities to differentiate
themselves from others offering similar services and products. This demands that
the system implementation should be capable to adapt to the changing nature of

the business or marketplace economically. In other words, organizations require
agility and an increase in the performance of the IT systems to address the emerging
competition. Process modeling with the following qualities can help us achieve

this goal:

* Easy to reflect complete business process in a model
* Easy to change with the ever-changing requirements

* Understandable to the relevant stake holders of modeling process
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Commercial off-the-shelf (COTS)

In the evolution of the software industry, people are looking for ways to create
software systems without writing any code. Reusing the existing code is one of
the strategies to reduce the complexity. In future, there may be many more COTS
products available for all the business needs. Currently the COTS products are
available for the areas such as payment processing, payroll processing, account
management, tax calculations, employee management, education platforms,
knowledge management, travel management, and employee performance
management. Companies do not create systems for doing these business
functions. They just utilize the appropriate COTS products.

Companies purchase COTS products for conducting certain business processes

that are common in the industry. Companies select the COTS product that fits their
business needs; however, they may not always find a COTS product that fits in the
exact business process. Sometimes, the business adopts the general business process
from the COTS product. In such a scenario, there is no need to create the application
from scratch, simply start using with default configurations and templates or
customize the configurations and templates to perform business function(s)

for the organization.

A particular business should use a COTS product if it meets the requirements
instead of creating it. However, COTS products may not be suitable for all the
business functions, usually core business functions. Some companies believe that
using the COTS product will reduce the business advantage as compared to their
competitors.

One of the mistakes companies make is that they heavily customize the COTS
product to suit their own custom business processing. Companies adopting COTS
products should adopt the COTS product business process instead of trying to
customize the COTS product. Heavy customization of a COTS product is not a

good idea. The COTS vendors usually do not provide the source code. Any upgrade
requires major changes and sometimes you may end up with extended support
contracts to continue using the older versions of the COTS product due to significant
upgrade costs and timelines.

In future, there will be more COTS products available to satisfy many of the business
process requirements for the companies and more organizations will adopt COTS
products instead of creating custom programs, One way to model and automate the
business process is by using the Business Process Management (BPM) software.
That can also manage and optimize the business processes across organizational
divisions, systems, and applications.
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The evolution of business process
modeling

The BPM technology is rapidly evolving as a platform that creates business
applications. Processes can now be identified, managed, measured, and aligned
to business organizations and functions.

Earlier, industry leaders created their own specifications for business process
management without the existence of a standard body. Some of the earlier standards
for BPM and organizations responsible for creating those standards are as follows:

*  WSFL: Web Services Flow Language (Created by IBM)

*  XLANG: XML-based extension of Web Services Description Language
(Created by Microsoft)

* BPEL4WS: Business Process Execution Language for web services
(Created by Siebel, SAP, IBM, and Microsoft)

* BPEL4People: WS-BPEL extension for people (Created by IBM and SAP
in 2005)

*  WS-BPEL 2.0: Web Services Business Process Execution Language (OASIS)
The standard organization Object Management Group (OMG) currently manages
the following specifications for BPM:

e BPMN 1.0 published in 2004

*  BPMN 1.1 released in 2008

e BPMN 1.2 released in 2009

*  BPMN 2.0 released in 2011
Many software vendors that create new software platforms to support the business
process management are as follows:

* Oracle BPM Suite (Business Process Management)

* Oracle BPA Suite (Business Process Analysis)

* Business Process Management by IBM

* TIBCO Business Process Management

* webMethods Business Process Management by SoftwareAG

* SAP NetWeaver Business Process Management

* JBoss Business Process Management (jBPM) Suite by Redhat

* Activiti Business Process Management

[265]

www.it-ebooks.info


http://www.it-ebooks.info/

The Future of Process Modeling

Traditionally, in IT we used to create business process diagrams but now the focus
is shifting and business users want to control the business process to align business
processes with corporate adjectives, optimize business costing, and business flow.

The availability of a new modeling tool enables business users to create business
process models without any help from the developers.

Business Process Management (BPM)

The main purpose of the BPM software is to create a system that requires complex
workflow and provide flexibility to update the workflow. Some of these process
scenarios are order processing, billing integration, order fulfillment, credit validation
and so on. The BPM software platform is on its way to maturity.

Some of the BPM software vendors claim that businesses can make changes to the
process models and reflect the changes in the production environment without
engaging the IT development team. However, most of the existing BPM tools
allow business users to change the process but the IT team has to be involved in
the development and deployment. The future may be that a business analyst can
make changes to the process and then businesses can directly make changes to the
production without a detailed development and deployment process.

One of the major issues of BPM system implementation is that the software container
itself gets complex such as Oracle BPM. As shown in the following diagram, the
WebLogic server platform is a Java program deployed along with JVM. The SOA
Suite is a set of web applications deployed on top of the WebLogic server platform.
The BPM Suite is another set of applications deployed on top of the SOA Suite. The
SOA Suite and BPM Suite require Oracle Database Server Platform as well. More
programs and server platforms add more complexity and that requires high CPU
and memory to execute a process. For simple processes these tools can be heavy.

<~ BPM
Suite

Requires SOA Suite
and Database

SOA Suite
Requires WebLogic and Database

WebLogic
RequiresJVM

N
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The BPMN specification has several process modeling notations for integrating
processes communication and handling exceptions, and working of arrays of data.
BPMN is a simple diagram with a small set of graphical elements that represent the
business process.

Adaptability and efficiency matters for business processes to stay competitive and
relevant in the market place. One of the key questions is how you can make it more
efficient by changing it based on the business changes and implement the changes
without any delay.

All business functions have several related structured activities. The end result

will be a product or service. The business notations can be used for capturing

the structured activities. After creating the business process models, the business
notations need to be executed to achieve the results. Each process can have attributes
and several processes. Combining multiple business processes creates the process for
the entire organization.

The programming language for business process is Business Process Execution
Language (BPEL) or Business Process Model and Notation (BPMN). Some of the
modeling tools that you can use in order to produce BPEL artifacts are as follows:

* ARIS

* Visio

* BPM Composer

* Enterprise Architect
The BPM software can be used to automate and integrate processes that span across
multiple applications within and outside your organization. BPM can integrate the
business partner systems as well. It bridges the gap between IT and businesses. BPM
enables business users to manage and continually improve the business process by
defining, measuring, and optimizing the processes. The major milestones of a BPM
lifecycle are as follows:

* Identifying key business processes

* Designing

* Modeling

* Execution

* Monitoring and reporting

* Optimization
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Oracle BPM Suite and BPA Suite

Oracle has the following two products that enable Business Process Management:

* Oracle BPM Suite (Oracle Business Process Management Suite)

* Oracle BPA Suite (Oracle Business Process Analysis Suite)

Oracle BPA Suite is for enterprise-wide modeling. BPM Suite is for the execution of
BPMN. Architects and business analysts can use BPA Suite for modeling enterprise-
wide architectures and processes. One can model an entire organization's strategy
and business process using BPA Suite.

Both BPM Suite and BPA support BPMN modeling and notations. Apart from
BPMN, BPA Suite supports modeling models such as UML and EPC (Event-driven
Process Chain notation). EPC is one of the available modeling languages that
describe business processes and workflows. BPM Suite supports only BPMN.

A comparison of BPA, BPM, and SOA Suite for reference is as follows:

v BPEL Process Manager (Execute)

v Business Activity Monitoring (BAM)

v Business Rules & Mediator

v IDE (JDeveloper) BPEL Process Designer
(Implement & Deploy)

SOA Suite - Oracle BPEL
Process Manager

v Enterprise Business process modeling tool
BPA Suite - Oracle Business v Business Process Architect
Process Analysis Suite v Business Process Publisher
v Business Process Repository

v BPMN Execution Engine
v BPEL Execution Engine (SOA Suite) & J2EE

BPM Suite - Oracle Business container (WebLogic) included
Process Manager Suite v IDE (BPM Studio - Part of Jdeveloper)
v Business Process composer (Web based process
modeling tool)
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As shown in the following diagram, the execution engine for models created by
using the BPA Suite is either BPM Suite or SOA Suite. You can use BPA suite as
a simulation engine for processes. However, we must use Oracle BPM Suite for
execution in run time environment. As seen in the screenshot, we are making
use of the following components:

* Oracle BPA Suite/ ARIS/Business Process Composer: For modeling
and simulation

* BPM Suite/SOA Suite: As the execution engine

Create Business
Process Models

Business Analyst &

Process Architect Execute BPMN Models
Oracle RunTime
BPA Suite BPMN execution Engine
Oracle JDeveloper .
s || ek Reweioner | )| spm suie
. BPMN Deployment
Business Models Modules
Process Runtime
Composer Developer/ Deployer

Create Process based applications and
Deployment units for BPMN models

A brief description of the use cases of the components listed in the preceding
diagram is as follows:

* Oracle Business Process Composer is a web-based tool for creating and
customizing business process models

* Oracle BPA Suite provides comprehensive modeling, simulation of
the models, and analysis of the models to support enterprise-wide
business processes

* BPM Studio is part of Oracle JDeveloper that can be used for creating
process-based applications based on models created using BPA Suite,
ARIS or Composer.

* BPM Suite is a run time execution engine for BPMN
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Oracle BPM Software consists of a set of programs that runs on top of Oracle

SOA Suite. It manages the business process including the modeling, deployment,
execution, monitoring, management, and error handling. The modeling is done using
BPM Suite which is a part of JDeveloper. You can use Oracle BPA Suite or ARIS for
creating models. Also, use BPM Suite for executing the BPMN models. The following
table provides an idea of the container usage for implementing a BPM system:

Functional Component Container

BPEL SOA Suite

BPMN BPM Suite

Models BPA Suite or ARIS
Integrated Development Environment (IDE) JDeveloper

JMS, EJB, JSP, and servlet WebLogic

Modeling the process — BPMN

BPMN is a business process modeling notation. The standards are managed by
Object Management Group (OMG). The current standard specification is BPMN 2.0.
It is a Graphical User Interface (GUI) for specifying the business process. You can
create business process diagrams using BPMN notations. It can be Private-Internal,
Abstract-Public, or Collaboration-Global. It consists of several steps associated

with the organization's business process. BPMN eventually will decompose into
different BPELs.

OMG BPMN 2.0 specification explains the notations of BPMN modeling. It mainly
has Objects and Roles. Objects consists of Activities (Process, Tasks), Events
(Start, End, Intermediate), Flow (Sequence, Message), and Gateways (Parallel, If).

BPM Studio

Oracle BPM Studio is part of Oracle JDeveloper that enables developers to create
process-based applications. You need to add JDeveloper BPM studio extensions for
enabling BPM. Refer to the following steps:

1. Select Check for Updates from the Help menu of JDeveloper, as shown in
the following screenshot:
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-5 Oracle JDeveloper 11g Release 1 - bpel-101-HelloWorld.jws : Projectl.jpr

bpel-101-Helloworld
~ Projects

[+ Application Resources
|» Data Controls
[+ Recently Opened Files

File Edit View Application Refactor Search Mavigate Build Run Versioning Took Window m

[EURC IRV he

GeoEag e XER QO & - LB e 18- @ search
{Elapplication * | [F]EFM Projec... * [[F *  [0] #StoreFrontService.jox * |offcompositexml x| Bftestioml * g Table of Contents
Cue Cards

v T & b By 38 @ o8 o ¥ Help Favorites
£ Dynamic Help

Start Page

EF:) a @

bpelprocess1_client... G.’J JDeveloper Forum

Oracle Technology Metwork

Tip of the Day

Operations:
process

< | 4

FileAdapter

'@..

Operations:
& 7 Read

2. Select Oracle Fusion Middleware Products and Official Oracle Extensions
from the initial screen. Then, select Updates and click on Next.

3. Next, select Oracle BPM studio 11.1.1.6.0.15.53 and click on Next, as shown
in the following screenshot:

= Check for Updates - Step 3 of 5
Updates
The following updates are available. Check the updates you want to install.
., Source Available Updates: | &8 )
E»Tg Updates ["] oracle BI Composer Extension 11.1.1.6.40.61.92.1
_ Dowrload Provides the ability to create or edit Bl report via a Bl Report Wizard task Details
T flow in an ADF page.
g ————
[] oracle BPM Studio 11g 11.1.1.6.0.15.53
Oracle BPM Studio Details
From center: Oracle Fusion Middleware Products
[ "] oracle Dynamic Tabs Page Template 1.02
The latest version of the Ul Shell template. Changes from previous version Details
includes: - Tab state saving across page navigations - All objects
serializable - Warious bug fixes
From center: Official Oracle Extensions and Updates
[] oracle Enterprise Repository Adapter 11.1.1.6.38.61.92
[] show Upgrades Only | Select Al | | Deselect Al |
”
Help | < Back I” Mext = _J Einish | | Cancel |
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4. Restart the JDeveloper after installing these updates.

5. You can create the BPMN process by creating a new BPMN project
from JDeveloper. You can select Synchronous, Asynchronous, Manual,
or Reusable Process from the Type selection box, as shown in the
following screenshot:

= Create BPMN Process - Step 1 of 2 ﬁ
BPMN Process
BPMMN processes enable process anahysts and process developers to design and implement detailed process flows g

that are deployed to Oracle BPMN runtime and run as working applications,

Name: Process | 2

Description: | process

Type:
5] Asynchronous Service
@ Synchronous Service

%] Manual Process
Creates an interactive process based on a user task,

: .
| . * . > ..
o
Skart
A UserTask End
=] Reusable Process
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6. You can select different BPMN notations from the Design window, as shown
in the following screenshot:

File Edit View Application Refactor Search Navigate Build Run Versioning Tools Window Help
GoEg 90 XEEB O -© - & - aifJow- > -%-
f=lapplication x | [ESEPMProjec... x |[@) x [0 3StoreFrontServicejpx % |offf composite.xml * |B{Gtestiaml * | o composite. xml

[ bpel-101-HelloWorld ~E - . @ - (- O @ - =

Projects Rl V-3 Activity Interactive Motification Catch Throw Gateway Artifacts
T —

Process
Role

Start End
UserTask

Application Resources
Data Controls (7 T
Recently Opened Files

¥= Process - Structure % =)
5

H-{5 Activities

Iz, Business Indicators

$1J Conversations

PP Correlations

(@) Measurements . E o
Pracess Data Objects i Show (1 Warnings) (B Highlight Level: Warnings

-7 Project Data Objects Designegl| Collaboration Diagram

7. You can drag and drop different BPMN activities to the process editor to
create a BPMN flow.
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8. You can also add documentation or properties by right-clicking on
BPMN notations and selecting Properties from the menu, as shown

in the following screenshot:

[

Usel &, Mark Node as Draft

[j Activity
Service task

[E8] send task
Receive task

53 Business Rule task
L5/ Script task
Manual task

D Call Activity

@ Notification task
Update task

DL Add to Milestone
Add Counter Mark

/8 Hiohlisht Level: Warnings

n Diagram

% |Extensions X

Summary

<, Properties - UserTask =)
Basic | Implementation
Name: [UserTask | @
Description:
IsDraft: [
B Sampling Point
(3) Inherit process default
() Generate
() Do Mot generate
[ Hep | ok |[ cancel

In this chapter, we learned the evolution of process modeling and what to expect in
the near future from various stack holders in this domain. We also got an overview
on BPMN and how to use JDeveloper to design and develop process models using
BPMN. In the next chapter, we will learn the troubleshooting techniques for systems

running BPEL processes.
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Troubleshooting Techniques

Application platforms such as SOA Suite go through various issues during

design, deployment, and runtime. In this chapter, our primary focus is to learn the
troubleshooting techniques for commonly-found issues of a composite application
deployment and runtime with the Oracle SOA Suite BPEL Process Manager. Usually,
SOA composite applications runtime health depends on external service's endpoints
and user activities. Therefore, runtime issues may pop up without any changes in the
software and the systems managed within your organization but maybe due to the
increased user activities, external updates, and/or network issues.

The following diagram shows the BPEL composite application technology stack.
The troubleshooting requires knowledge in different components within the stack
for resolving BPEL composite application issues.

BPEL
Composite
Application

SOA Suite
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JVM issues

The Oracle SOA Suite application runs within a Java Virtual Machine (JVM).
Therefore, the following JVM-related issues can happen with your SOA composite
application platform:

* JVM crash: This is a rare issue but does happen in some deployments. Please
ensure that you have got the correct and Oracle SUN certified Java binaries
for your server platform. Even a small mismatch can cause the JVM to crash.

* OutofMemory errors and Memory leaks: If the initial deployment throws
OutOfMemory errors then go ahead and tune the JVM size as discussed
in Chapter 7, Performance Tuning - Systems Running BPEL Processes. If you
are randomly getting OutofMemory errors, it is most likely your allocated
memory is not sufficient for the thread count configured for the application
server(s). Go back to testing lab and run the load scenarios to identify
memory and thread count settings. One must identify the root cause for
memory leaks as this is usually due to the bad application design, third
party library bugs, and/or implementation. It is a leading practice, to restart
application server(s) periodically until a permanent fix is identified for the
memory leak issues.

The performance of the garbage collector is very important for an application's
performance. An application that spends 10 percent of its time in garbage
collection can lose 75 percent of its throughput when scaled out to 32 processors.

As shown in the following screenshot, one of the common errors from JVM is
OutOfMemoryError exception:

Exception in thread "main' java.lang.OutQOfMemoryError: Java heap space
t java.util.Arrays.copyOf (Unknown Source)
java.lang.AbstractStringBuilder.expandCapacity{Unknown Sourcel

Java.lang.AbstractStringBuilder.append<Unknown Source?
java.lang.S8tringBuf fer . append<Unknown Source?
gRapid.fetch(gRapid. java:214>

gRapid.main{gRapid. java:388>

Adjusting JVM memory parameters will resolve most of the memory issues
including OutOfMemoryError exceptions. Increasing the minimum and
maximum heap size along with the perm size is one of the solutions for resolving
OutOfMemoryError exceptions. It is recommended that you use 80 percent of
available host memory as JVM maximum memory and save the remaining for the
operating system and other processes. If you are running multiple JVM(s) to run
an admin server and multiple managed servers then it is recommended to create a
dedicated memory share for each JVM from the 80 percent of the available

host memory.
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One can use a large heap size provided that it is not causing the system to "swap"
pages to the disk. But it is recommended to not keep the value very high; setting up

a very high heap size might lead to wasted memory and that makes full garbage
collection slower and garbage collection occurs less frequently. The objective here is
to utilize the largest JVM size that has the smallest window for full garbage collection
for an application on a system.

The 32-bit operating system caps the conceptual heap size to around 4 GB. Individual
32-bit operating system's JVM heap size varies anywhere from 2 GB to less than 4
GB. The 64-bit heap size restriction is very high and it can be assumed that it has no
restrictions for currently available server platforms. JVM parameters are a part of
SOA /WebLogic startup scripts or domain environment configurations.

A sample JVM configuration is as follows:

-Xms4096M -Xmx4096M -XX:PermSize=1024M -XX:MaxPermSize=1024M

JVM Parameters Guidelines
-XX:newSize=128m High means - Less Set -XX:NewsSize to be one-fourth
(Young Generation -Min) often Minor the size of the max heap size.

collection occur
-XX:MaxNewSize=128m

(Young Generation-Max) Larger Young Generation means
smaller Tenured

-Xms512m & -Xmx512m 80% of available Set min heap (-Xms) equal to the
memory max heap size (-Xmx) to minimize
garbage collections.

Very High Heap Size Full GC is slower & Setting too high can cause wasted
GC Occurs less memory.
frequently. 32-bit OS cap the heap size at

between 1.5 and 2.5GB. 64-bit do
not have such restrictions.

JVM troubleshooting tools

Some of the JVM troubleshooting tools are as follows:

* Logfile messages: Gather more information from logfiles by adding
additional troubleshooting parameters as part of the JVM configuration.

°  The sample JVM parameters that can be added as part of
the JVM configuration is -verbose :gc, -XX: +PrintGcC, -
XX:+PrintGCDetails, -XX:+PrintGCTimeStamps, and
-XX:+HeapDumpOnOutOfMemoryError
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[e]

-XX:+PrintGC: Provides the basic information at every
garbage collection.

-XX:+PrintGCDetails: Provides the size of live objects before and
after garbage collection for the various generations, the total available
space for each generation and the length of time the collection took.

-XX:+PrintGCTimeStamps: Provides the timestamps at the start of
each collection, helps you correlate garbage collection logs with other
logged events.

-XX: +HeapDumpOnOutOfMemoryError: Provides a heat dump when
an out of memory error occurs for an application.

Java Visual VM tool: It federates several existing tools, including jconsole,
jstat, jinfo, jstack, and jmap. It is available from JDK 6. To start the
JVisualVM, go to the bin directory of the JDK install and invoke the
jvisualvm application. Please refer to Chapter 7, Performance

Tuning - Systems Running BPEL Processes, for details.

Other widely used tools: Some of the other available tools are Jprobe,
Jconsole, HPROF Heap Profiler, Eclipse Memory Analyzer, IBM Heap,
and Thread Analyzer.

JVM Utilities: Some of the other JVM utilities are jps, jmap, jinfo, jhat,
jstack, and so on.

[e]

o

jps: Lists all JVM processes

jmap: Prints heap memory usages and instance counts by classes and
dumps the entire heap to a file

jinfo: Checks the virtual options
jhat: Browses a heap dump file with a web interface

jstack: Dumps thread stack traces and find any deadlocks

Linux troubleshooting commands

It is important to gather troubleshooting information at the operating system level
to identify infrastructure issues. The operating system commands provide detailed
information about SOA container behavior that can further assist us in identifying
potential issues. Some of the most useful Linux commands for troubleshooting SOA
Suite issues are as follows:

top: This command gives you CPU and memory utilization statistics. The
following command creates a text file with CPU and memory utilization:

$top -b -n 1 > cpuload.txt
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As shown in the following screenshot, the top command provides
information about Memory and CPU utilization:

tn

] 0
5

o
[

tn

[=]

tn

s I - o Y e o

[=]

(=]

ps: This command gives a list of processes running on the machine.
The following commands will create a text file with processor output:

$ps -fea > processes.txt

The command $ps -ef | grep java will list all the Java processes that
are running.

The command $ps -eLf | grep <Userid> | wc -1 will provide the
number of open files count by the SOA Suite container Userid.

strace: The strace command provides debugging information about
system calls. It is very similar to the truss command.

$strace -f -p <wls pid> -o wls.strace.log

vmstat {frequency in sec} {number of updates}: This command gives you
CPU, memory, and 1O stats for a virtual machine.

ar -r:This command provides the system statistics including memory
information. You can also collect the performance data to a file using the
sar command.

mpstat : This command provides the processor stats.
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netstat : This command provides the network statistics. The following
commands list the incoming and outgoing network connections to a text file.

$netstat -na > network.txt
$netstat -nr
$route -nee

$ifconfig -a

The following commands will provide information about the host's
configuration within your Linux server:

[e]

Host network configuration

$cat /etc/sysconfig/network

Host IP address and fully qualified name
$cat /etc/hosts

Resolve DNS server

$cat /etc/resolv.conf

traceroute : This command gives the network route details between
the client and server taken at a given time.

kill -e {pid}: This command takes the thread dump. Replace
{pid} with the JVM process ID. The thread dump is useful for
analyzing the stuckthread error.

df -k: This command gives the disk utilization in kilo bytes. Sometimes
you will get file full errors as the disk space may be fully occupied due to
logfiles. The file /etc/fstab provides additional information about the
disk configuration.

/var/log/messages : This command provides the system event messages
and /var/log/errors.log provides the system errors logs

telnet {host} {port}: This command helps to validate the network route
and firewall is open for a client-server connection. You should always ensure
that the external services are able to communicate using telnet before adding
those services with BPEL.

lsof | we -1: This command provides the count of open processes.
The following command will list the complete list of open files:

$ /usr/sbin/lsof > openfiles.txt
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The following scripts provide details of LSOF commands to list the open files.
Sometimes, SOA Suite container creates the open file error; the following
scripts provide necessary outputs to gather troubleshooting information:

pids=$( ps -fea | grep java | grep -v grep | awk '{ print $2}' )
while [ 0 ]; do

for p in $pids; do

ts=$( date +%FT%HXM )

/usr/sbin/lsof -p $p > ofiles ${p} ${ts}.txt

done

sleep 300

done

hostname: This command provides information about the hostname and
server details:

$uname -n OR

s$hostname -a -s -4 -f

ethtool: This command provides information about network interface

settings. Custom changes may be required on the network interface for
optimum performance for SOA Suite.

The following commands provide the Linux version. Identifying the Linux
version is important as most of the Oracle support tickets require Linux
version information.

$cat /proc/version - Linux version information
Scat /etc/redhat-release

$lsb release -a

Suname -mrs

sysctl - a: This command allows you to change the kernel parameter
during boot time. The sysctl -w net.ipv4.ip forward="1" command
will change the Linux kernel variable in /proc/sys/kernal/sysrq.

vi /etc/sysctl.conf: This command modifies to make the
changes permanent.
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The following command is used to find information from logfiles
or directories:

$find / -type f -name '*search string*' -print
$slocate '*search string*'
Find and replace a file in linux

find ./ -name ".search string " | xargs rm -Rf

# Use either of the following commands to recursively perform a
grep from the current directory.

$find . \( -name '*' \) -print -exec grep $1 {} \;
$find . -name '*' -exec grep $1 {} \; -print
$find . -name '*' -type f -exec grep -1 $1 {} \;

Application issues

Always look at the logfiles for identifying the error messages. Logfiles should be
observed to identify issues and error messages to identify the root cause. Use the
logfile status as info for collecting more data. You must know the location of all the
logfiles. You have domain, managed server, application, and container and JVM logs
to help for troubleshooting.

Some of the most re-occurring issues with SOA Suite application are as follows:

ClassNotFoundException errors: This can be caused by either filesystem
corruption or if one fails to load the jar needed for newly-added features

for your SOA composite application. In the case of filesystem corruptions,
restore it from the backup or perform a green field install. On the other hand,
while adding new features simply ensure that you got all the jar libraries
needed with this release. Usually, if the deployment steps failed to mention
all the jar files added during the design and development it gets caught while
deploying in the QA and staging environments following the deployment
steps document provided.

FileNotFoundException: The application runtime expects a file or directory
structure available to read and/or write configuration and application

data files. Ensure that the file and directory structure is available for the
application servers running the application and the user running the
application servers have the right filesystem permissions to read and/or
write files.
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Too many open files: The default OS settings especially for any Unix-
flavored operating systems including Linux. This is a common error for a
high traffic Oracle SOA application platform. Update ulimit, also known
as file pointers setting on the system level and for the user running the
application server's JVM. In our case, it is the WebLogic user. The following
Linux command provides details of soft and hard file descriptor limits:

$ ulimit -Sn -Hn

The ulimit -Hn command shows the hard limit and -sn shows the
soft limit.

Configure the WebLogic user soft and hard file descriptor limits as follows
(please use the value appropriate for your environment):

$ vi /etc/security/limits.conf

weblogic soft nofile 32768
weblogic hard nofile 32768

Please make sure that the system-level file descriptor limit is higher than
the user value. The following command provides the system-level file
descriptor limit:

$ cat /proc/sys/fs/file-max

Stuckthread error messages: Runtime Stuckthread must be analyzed for

its root cause and you correct them as these consume the threads that are
permanently not doing any work for us and impacts the system's scalability.
You can take the thread dump to identify the threads that are stuck and its
reason. It is a leading practice to perform periodic restart of the application
server(s) as a temporary fix for freeing system's resources consumed by
Stuckthread(s) in a JVM of an application server(s). It is highly recommended
that you handle the Stuckthread(s) events and exceptions gracefully for better
availability and scalability. In other words, one must identify and implement
the permanent fix for the Stuckthread(s). Most stuck thread issues occur

due to an external system holding the WebLogic thread for processing. For
example, if an SOA Suite or WebLogic connects to an external database or

a system for data retrieval and it did not receive a response within a certain
limit and also there is no time out configured, then the WebLogic thread goes
to the stuck state. Eventually, WebLogic will run out of threads.
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Database issues

The database connectivity issues are either due to incorrect drivers or network
connectivity. It's easy to identify using the simple telnet command test to check

that your application(s) servers have allowed the network route to make the
connection to the database server(s). One must perform telnet tests for all the
possible client-server connections between the application and the database servers.
In this scenario, all the application servers are clients and the database servers are
servers for the telnet tests. It is a leading practice to perform this test for a newly
deployed SOA composite application platform.

On the other hand, please pick the database driver library that works and delivers
load sharing and auto recovery from failover and failback of a database server

node for a database cluster with more than two server nodes. It is a leading practice
to validate load sharing, failover, and failback scenarios to rollout for production
runtime and perform this validation every time you are either updating the database
driver or database server technology.

We often fail to establish the worst case scenarios for all the database connections
needed by all the application server(s) and batch server(s). When this happens, you
will notice that the application server(s) are not able to create database connections
randomly. In order to avoid this, one needs to understand the maximum database
connections needed from all kinds of users such as application server(s), batch
server(s), and power users such as DBA, support and business analyst. JDBC
connection pools must be analyzed for possible maximum sizes instead of just
initial or average connections normally established to the database platform.

CPU spikes

Application server(s) running the Oracle SOA Suite can experience the CPU spikes
for one of the following reason(s):

* User activity: The sudden peak in the user(s) requests can cause CPU spikes
on the application server(s). The key is to understand the user types and their
pay load and performance needs. For example, users sending individual
real time transaction demands that these transactions are completed in the
shortest possible time while batch and cron users won't mind waiting for the
transactions to finish successfully. It is a leading practice to build separate
platforms for serving real time end users and batch and cron users.

* Request queuing: The real spikes in the users' requests can also be caused by
the CPU spikes that result in poor performance. You may plan to adjust your
system architecture to avoid the queuing of users' requests by adding more
application server(s).
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* Thread count: High thread count setting in a server platform can cause CPU
spikes as well. Identify an optimal setting for the thread count so that your
server platform can handle it.

* External processes: Sometimes application batch jobs running on the
application server can cause CPU spikes as well. You may have often noticed
that backup, anti-virus, and logs compression task also causes the CPU
spikes on the application server(s). Minimize these external tasks on the
application server(s) to avoid the CPU spikes.

Load balancing issues

The load balancing solution you designed for your SOA Suite composite application
must go through the functional validation for load sharing, failover, and failback.

A few facts before we worry about analyzing the load sharing issues. In the case

of Active-Active load sharing between multiple sites, it is usually done through

L7 load balancers; we are load balancing the users not the payload these users will
bring to the application server(s). Ensure that the health checks are configured by
the application server process. One should not share the service endpoints serviced
by the different processes at the application server. We must validate if the health
checks are working as we thought.

In some cases, you may find that the L7 load balancer is not able to perform
the health checks implemented for a service endpoint. Ensure that there is a
network route for the service endpoints' IP addresses and port from the L7
load balancer appliances.

If you notice that the server load sharing is not sending a fair share between
servers, ensure that the least connection load sharing algorithm is used and L7
health checks are implemented for the application server health. In some cases, you
may find the L4 load balancer is not able to perform the health checks implemented
for a service endpoint running at the web/application server. Ensure that there is

a network route for the service endpoints' IP addresses and port from the L4 load
balancer appliances.

If a server or site is getting its share of users plus/minus 20 percent of the design
time share, then load sharing is working fine. It is almost impossible to get the exact
load sharing. For example, if there are three server(s) you may find these servers
will get anywhere between 27 to 39 percent of the total users and if there are two
server(s) you may find these servers will get anywhere between 40 to 60 percent of
the total users.
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SSL issues

We can categorize all the SSL issues into two categories; handshake failures and
poor performance.

The SSL handshake failures are due to one of the following reason(s):

* Expired certificates: When the SSL server-side certificate is expired, you need
to request the service provider to update the SSL certificate. It is a leading
practice, if you are updating your SSL certificate don't use the old Certificate
Signing Request (CSR) to request a new certificate. Always produce a CSR
request with a new certificate key with the latest mandate on the key length.
The present recommendations for SSL certificate key length is 2048.

*  Wrong site domain: The most common mistake for site domains that are
made is using mysitedomain.com versus www.mysitedomain.comand vice
versa in the URL address.

* Missing Certificate Authority (CA) in the trust store: Install the root and
intermediate CA into the trust store of SSL client application. In a client-
server authentication or two-way SSL implementations we have a trust store
at the server side as well.

* Missing cipher suite: Client and server not able to find common cipher suite
to be used for encrypting the communication. This usually happens when
one end is using an outdated SSL implementation. Install the missing cipher
suites or update the SSL implementation.

SSL's poor performance is usually caused by not configuring an SSL cache. It is a
leading practice to implement an SSL cache at web server(s) or leverage SSL offload
to an L4 switch.

Network issues

Network issues are related to either the network performance or that the destination
is not reachable. We need to work with the network and system engineering team
to ensure that all the network interfaces are configured for full duplex to get the
best possible network latency between the client and server. On the other hand,
destination not reachable could be caused by the network and system firewalls

or temporary network outage at either the server side or client side. The trace

route command could assist you in analyzing the network issues related to the
performance while a simple telnet command with trace route could help you
identify the root cause for the destination not being reachable.
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User activity issues

It is critical to understand the users' activities and their payload. Consider
monitoring in place to produce cumulative system usage numbers and individual
user system usage on a platform to quickly identify the root cause of most issues

on a platform caused by the user activity. Don't produce system requirements for a
peak load using average numbers that needs to be developed carefully for a business
case. Sometimes, we may need to adjust the system architecture to deliver on newly
developed user activity patterns. It is a leading practice to continuously update the
load scenarios and validate for the system architecture deployed and identify and
implement system improvements to align with user activities.

Verifying the server health

The Oracle SOA Suite BPEL Process Manager server health verification steps are
as follows:

1. Verify if SOA Servers are up and running.

Login to WebLogic administration console http://{adminserver-
host} : {adminserver-port}/console, as shown in the following
screenshot. The sever State must be RUNNING and Health must be
OK, as shown in the following screenshot:

ORACLE WebLogic Server® Administration Console _

Change Center @) Home Log Out Preferences E Record Help | Q Welcome, weblogic

View changes and restarts Home >Summary of Servers

Configuration editing is enabled. Future Summary of Servers
changes will automatically be activated as you
modify, add or delete items in this domain. Configuration = Control

Domain Structure
S0A_DEV_domain A server is an instance of WebLogic Server that runs in its own Java Virtual Machine (JVM) and has its own configuration.

=g

This page summarizes each server that has been configured in the current WebLogic Server domain.

Virtual Hosts Q
Migratable Targets
Coherence Servers [ Customize this table
Coherence Clusters
Machines Servers (Filtered - More Columns Exist)
Work Managers
New Showil
Startup and Shutdown Classes —
Deployments .
; Name % Cluster Machine State Health
B-Services
Sacurfiy Reslms AdmmSewer(admm)_] I RUNNING I + ok ]
How do IL... — bam_server1 LacalMachine SHUTDOWN
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2. Ensure that the SOA-INFRA application is up and running.

Login to the Oracle Enterprise Manager console http://{adminserver-
host} : {adminserver-port}/em and verify if the soa-infra application is
running or not, as shown in the following screenshot:

/ALLE Enterprise Manager 11g Fusion Middleware Control

Farm - % Topology
- Farm_SOA_DEV_domaina@
ﬁ Farm_SOA_DEV_domain

Application Deployments

= [ 504 1=l Deployments

+ VebLogic Domain 5%
[# [ ] Metadata Repositories
[ [ User Messaging Service ) =BE[1ng[1

85%

Mame Status
[=1 [ Application Deployments
) Internal Applications
| Resource Adapters
qi] composer
qi] DefaultToDoTaskFlow
qj Healthcare UI
qi] worklistapp
) SOA
= % soa-infra
= @ default
uug BPELSamplel [1.0]

oo PR

3. Please ensure that the admin server and database server are up and running,.
If not, please start them. Sometimes, both Admin and SOA servers are up
and running, but SOA-INFRA may be down. You need to find the reason
for SOA-INFRA down from the logfile.

4. One of the reasons could be that the database that hosts SOA metadata
schemas may be down or you didn't start the database before starting the
SOA middleware servers.
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5. Check the database status by checking the data sources on the admin
console (http://{adminserver-host}: {adminserver-port}/console).
Right-click on the WwebLogic/domain/domain directory and select
DataSource(s), as shown in the following screenshot. Select the
Monitoring tab to verify the status of the data sources.

ORACLE WeblLogic Server® Administration Console

Change Center

View changes and restarts

Configuration editing is enabled. Future
changes will automatically be activated as you
modify, add or delete items in this domain.

Domain Structure

S0A_DEV_domain
[ Environment
+“Deployments
[=-Services
[*}-Messaging
Data Sources
Persistent Stores
Foreign JNDI Providers
Work Contexts
7" XML Registries
XML Entity Caches
JCOM
Mail Sessions
File T3

How do I...

= Monitor Statistics for a JDBC data source

@ Home Log Qut Preferences Record Help Q

Home =Summary of JDBC Data Sources
Summary of JDBC Data Sources

Configuration = Monitoring

This page displays statistics associated with JDBC data sources defined in this domain. Use t

[ Customize this table

JDBC DataSource Runtime Statistics (Filtered - More Columns Exist)

Active Connections Average

Name & Type | Server State T

EDMNDataSource A Generic | AdminServerf Running

EDNLocalTxDataSource | Generic | AdminServer] Running

mds-owsm Generic | AdminServer§ Running

mds-soa Generic | AdminServerf] Running

OraSDPMDatasource Generic | AdminServerf§ Running

SOADataSource _J Generic | AdminServer} Running

It is not possible to cover all the likely scenarios or list the possible errors here.
Sometimes deleting the tmp folder in /var/tmp/ and servers/admin from root

user may help.
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Extending to a domain

In some cases, you will get an error message wherein the domain has to be extended
for certain functionalities. A brief description of the ways to extend the SOA domain
is given as follows:

1. Go to {ORACLE HOME}/common/bin or Middleware/Weblogic/common/bin
and click on config. sh (for Linux) or config.cmd (Windows) to start the
Configuration Wizard, as shown in the following screenshot. Select Extend
an existing WebLogic domain and click on Next:

@U?| » Computer DEDcaIDlsk(C:) v Oracle » Middleware » wiserver 10.3 » commen » bin I
—

Organize » Open Print Burn New folder

Deployment i Mame Date modified Type Size
Intel . -
5| commEny Windows Comma... 9 KB
JDeveloper
3 | comméEnv.sh SH File 23 KB
jdkl.6.0_33 = .
15| config Windows Comma... 3KE
Ll Oracle B 5 T GoIKE
4l confi Application 66
Middleware 2 FI".
43 | config.sh SH File 3 KB

2. Select Extend my domain automatically to support the following added
products, as shown in the following screenshot:

]:| Fusion Middleware Configuration Wiza m

Select Extension Source

ORACLE’

® Extend my domain automatically to support the following added products:

|Orac|e BPM Suite for developers - 11.1.1.0 [Oracle_SOA1]|

[ Cracle BPM Suite - 11,1.1.0 [Oracle_5041]

[ 504 Eridge Portlet Container - 11,1.1.0 [Cracle_S04a1]

[ Basic WeblLogic SIP Server Darain - 10,3.4.0 [wlserver_10.3]
[ weblLogic Advanced Web Services for JA%-RPC Extension - 10.3.4.0 [wiserver_10.3]
[] weblLogic Advanced Web Services For 18%-WS Extension - 10,3.4.0 [wiserver_10,3]

2 Extend my domain using an existing extension template

[ |
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Oracle troubleshooting tools

Oracle provides several troubleshooting tools for helping you and Oracle support
to solve issues within systems. You can open an SR ticket with Oracle support at
http://support.oracle.com.

Oracle Remote Diagnostics Agent

Oracle Remote Diagnostic Agent collects diagnostic data (around 150 GB) that helps
Oracle support to troubleshoot the issues. It is a set of diagnostic scripts written in

Perl by Oracle that collects configuration and diagnostic data for Oracle support. It is
usually installed as a part of SOA Suite install. Execute /rda. sh (for Linux) or rda. cmd
(Windows) for collecting the diagnostic data. The output will be a set of HTML files
that will be stored in the default directory /rda/output. It is a leading practice from
the Oracle Support team to request the diagnostic data for your implementations.

As shown in the following screenshot, locate the rda executable file from your SOA
directory and execute it for collecting the RDA output. You can upload the files to
the Oracle support website (http://support .oracle.com) as part of your support
ticket (SR).

PLFile 18 KB
Windows Comma... 8 KB
MS-DOS Applicati... 8KB
PL File 56 KB
S Eil 8 KB

jdkl6.0.33

Oracle
Middleware
Middlewarel

oraclexe
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WebLogic Diagnostic Framework

The purpose of the WebLogic Diagnostic Framework (WLDF) tool is to collect
the diagnostic information from the application containers. The tool is based on
configuration MBeans and is part of the WebLogic console. The tools have data
creators, data collectors, data achievers, and WLDF image capture. Refer to the
following steps:

1. Asshown in the following screenshot, login to the WebLogic console
(http://{adminserver-host}: {adminserver-port}/console) for
configuring the diagnostic tool. Select Diagnostic Modules from the
left navigation pane and click on New.

Domain Structure
SOA_DEV_domain
B-Environment
t=-Deployments
+-Services
t=-Security Realms
=+ Interoperability
WTC Servers

EH-Diagnostics

Archivas

How do I...

o Confionre diaanocti

Jolt Connection Pools

Diagnostic Modules

Diagnostic Images
Request Performance

= Create diagnostic system modules

wvetoam maodiloc

A diagnostic system module is a software component that you configure to monitor an
aspect of a server or server resource. You can configure multiple system modules to monitor
different aspects of a server, but only one such module can be active on a server.

This page summarizes the diagnastic system modules that have been configured in the
current WebLogic Server domain.

| Customize this table

Diagnostic System Modules

New Showing 1 to 3 of 3 Previous | Next
Name &% Description Targets
Module-0 Configure run time diagnostic parameters.
Module- Creates FMWDFW incidents based on unchecked | AdminServer,
FMWDFW Exceptions and critical errors bam_serverl
Module-One | Testing WLDF (Weblogic Diagnostic Framework)

2. Select the diagnostic module, fill in the Name and Description fields,
as shown in the following screenshot:
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@ Home Log Out Preferences Record Help

Q Welcome, weblogic | Connected to: SOA_DEV_domain|
Home >Summary of Diagnostic Modules

Create a Diagnostics System Module

OK | Cancel

System Module Properties

The following properties will be used to identify your new system module.
* Indicates required fields
What would you like to name your new module?

* Name:

Module-Cne

Provide a description for your new module.

Description:

Testing WLDF (Weblogic Diagnostic
Framework)

3. Create Collected Metrics, Watches and Notifications, and Instrumentation
by clicking on the appropriate buttons, as shown in the following screenshot:

Home >Summary of Diagnostic Modules >Module-One »>Summary of Diagnostics >Summary of Diagnostic Modules >Module-0

Settings for Module-0

Configuration Targets

General ECollected Meﬁilﬂﬁatches and Notiﬁcatioﬂ Estrumentatan

Save

This section of the page lets you configure the enable metrics and sampling period
Enabled Enable metrics collection within this module. More
Info...

Sampling Period: 300000 Sampling period in milliseconds.  More Info...

Save
This section of the page lets you configure collected metrics
[ Customize this table

Collected Metrics in this Module

New

Showing 0 to 0 of 0 Previous | Next

4. You need to select the appropriate MBeans to collect the data.
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Summary

In this chapter, we learned the possible issues during deployment and runtime with
the BPEL Process Manager and their troubleshooting techniques. The key takeaway
is knowing all the possible reasons for an issue and then going through the process
of elimination to identify the root cause of the issue. The art and science lies in
ranking the possible reasons and selecting which one to eliminate first for an

issue at hand.

This book provides you a complete handbook for technical fundamentals,
hands-on tutorials, and industry-leading practices to deliver real-world enterprise
SOA composite applications using Oracle SOA Suite BPEL Process Manager and
JDeveloper platform. The key takeaway of this book are the industry-leading
practices and the hands-on tutorials.
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with Intrusion Prevention System (IPS) 246
network, issues 286
NewSize
selecting 187
nonBlockingInvoke property 112

o)

OAM. See Oracle Access Manager (Oblix
COREid Access and Identity)
OASIS 221, 237
OASIS Web Services Business Process
Execution Language. See WSBPEL
Object Management Group (OMG) 265, 270
OES 244
OHS plugin 252
OIM 243
operating system
about 201
adaptors 202
file descriptors 201
ORA BAM 26
Oracle Access Manager (Oblix COREid
Access and Identity) 245
Oracle BPA Suite. See BPA Suite
Oracle BPEL Process Manager
about 74
web applications, for troubleshooting issues
151-153
Oracle BPM Studio. See BPM Studio
Oracle BPM Suite. See BPM Suite
Oracle Business Process Analysis Suite. See
BPA Suite
Oracle Business Process Composer 269
Oracle Business Process Management Suite.
See BPM Suite
Oracle Database
installing 20-27
Oracle Database Server Platform 266
Oracle Enterprise Manager 223
Oracle Enterprise Service Bus (OSB) 170

Oracle Entitlement Server. See OES
Oracle Identity Federation (Oblix COREid
Federation) 245
Oracle Identity Manager. See OIM
Oracle Identity Manager Connector 243
Oracle JDeveloper. See JDeveloper
Oracle Notification Service (ONS) 255
Oracle RAC
about 255
and WebLogic connecting, GridLink data
source used 256
Oracle Real Application Clusters.
See Oracle RAC
Oracle Registry 211
Oracle Remote Diagnostics Agent 291
Oracle Repository
about 212
discovery registry option 212
intermediate registry option 212
lifecycle model 212
publishing registry option 212
stanalone registry option 212
Oracle Secure Token Service 245
Oracle security products
about 242
OES 244, 245
OIM 243
Oracle Access Manager (Oblix COREid
Access and Identity) 245
Oracle Identity Federation (Oblix COREid
Federation) 245
Oracle Secure Token Service 245
Oracle Virtual Directory (OctetString
Virtual Directory Engine) 245
Oracle Service Bus. See Service Bus
Oracle Service Registry. See Service
Registry
Oracle SOA Suite. See SOA Suite
Oracle SOA Suite server(s) 255
Oracle Virtual Directory (OctetString
Virtual Directory Engine) 245
Oracle Web Service Manager. See OWSM
ORA SDPM 26
orchestration
about 106-108
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approach 107
custom XPath functions 116
custom XPath functions, creating 117
flow activity 109,110,111
process orchestration 106
scope activity 119-122
switch activity 112-115
while activity 112-115
order processing 57
Organization for the Advancement of
Structured Information Standards. See
OASIS
outbound messages
emulating 147, 148
OutofMemory errors 276
OWSM
about 230
implementation, example 239
secured service provider configuring,
username tokens used 239, 240
security implementation, use cases 232
used, for attaching security policies
233,234
WS-Security 236

P

Partner Link 90, 91
Payload validation and audit level 196
performance tuning

about 183

high-level plan 183
permanent generation 186
pick 68
process element 58
process orchestration 106
property aliases 76,77
ps command 279
publishing registry option 212

R

Receive activity 63, 65

recovery 257

Recovery Point Objectives (RPO) 257
Recovery Time Objectives (RTO) 257

RepeatUntil activity 66

Reply activity 63, 65

replyOutput 71

Repository Creation Utility (RCU) 20
Request-driven interaction 178

S

SAML 237
SCA 221
scope 67
scope activity, orchestration 119-122
second Layer 7/Global Server second Layer
7/Global Server Load Balancer (L7/
GSLB/GTM) 253
secured service provider
configuring, username tokens used 239, 240
secured web service
calling, service client configured for
241, 242
Secure Socket Layer. See SLS
Secure Token Service 246
Security Assertion Mark-up Language. See
SAML
security policies, OWSM
attaching, JDeveloper used 235, 236
attaching, OWSM console used 233, 234
sequence 68
server authenticated SSL 247
Service Bus
about 218, 219
functionalities 219, 220
use case 172,173
using, for application 172
service client
configured, for calling secured web service
241,242
Service Component Architecture (SCA) 218
Service Level Agreements (SLAs) 184, 249
Service Oriented Architecture. See SOA
Service Registry
installing, steps for 213
services, consuming 216, 217
services, publishing 214, 215
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services
architecture, guidelines 169, 170
design, guidelines 169, 170
invoking, from BPEL process 89
Partner Link 90, 91
simple object access protocol (SOAP)
71,105
Single-Sign-On (SSO) 237
Site Recovery Manager (SRM) 257
SLS 247
SOA 106,170,177, 210
SOA composite application
about 207
architecture 208, 210
components 11
SOA composite application instance state
197
SOA composites
testing, from EM 140, 141
testing, from JDeveloper 142
SOA deployment
packaging model 222
SOA environment 250
SOA extensions
installing 17-19
SOA Infra 12,26,190
SOA Infrastructure. See SOA Infra
SOA MBeans 194
SOA Suite
about 10, 184, 190, 202, 218, 266
components 184
B2B console 192, 193
components 219
CPU spikes 284
domain, creating 32-37, 40
Dynamic Monitoring Service (DMS) 192
enterprise manager console 191
GUIs 194
installing 28-32
management applications and services 12
service components 11
SOA infra application 190
SOA MBeans 194
tuning 195, 196
WebLogic console 190

SOA Suite application, issues
ClassNotFoundException errors 282
FileNotFoundException 282
Stuckthread error messages 283
too many open files 283

SOA Suite deployment
about 221
Ant Scripts 223
composite.xml file 222
JDeveloper 223
Oracle Enterprise Manager 223
packaging model 222
WebLogic Scripting Tool (WLST) 223

SOA Suite, tuning
64-bit JVM 195
BPEL Process Manager Threads 198
database sessions 195
EM Console 199
JMS modules 199
logging levels 198
mediator routing rules 197
mediator worker threads 197
Payload validation and audit level 196
SOA composite application instance state

197
transaction timeouts 195

SQL Injection 247

SSL, issues
about 286
certificates, expired 286
cipher suite, missing 286
Missing Certificate Authority (CA), in trust

source 286
site domain, wrong 286

stanalone registry option 212

standalone Human Task 127

strace command 279

Stuckthread error messages 283

Sun HotSpot JVM 184

switch activity, orchestration 112-115

synchronous BPEL processes
timeout value, selecting 72,73
versus asynchronous BPEL processes 71

SyncMaxWaitTime parameter
changing 94, 95

sysctl - a command 281
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telnet {host} {port} command 280
test suite
creating 144, 145
inbound messages, emulating 146
outbound messages, emulating 147, 148
test, initiating 146
Test Web Service button 140
thread count 285
throw 69
timeout property 72,73
TLS 247
top command 278
transaction setting 96
transaction timeouts 195
Transform activity 65
Transport Layer Security. See TLS
troubleshooting
techniques 275
TTL (Time to Live) 200

U

UDDI 211
Unique Identifier (UID) 71
Universal Description, Discovery,
and Integration. See UDDI
user activity 284
user activity, issues
about 287
server health, verifying 287-289
username tokens
used, for configuring secured service
provider 239, 240

Vv

Validate, Enrich, Transform, Routing, and
Operate. See VETRO
variables, BPEL
WSDL message type (Message Type)
122-124
XML schema element (Element) 122, 125
XML schema type (Type) 122,123

VETRO 218
vi fetc/sysctl.conf command 281
vmstat command 279

w

WAF 247
Wait activity 66
Web Application Firewall. See WAF
web applications
history 7
WebGate 246
WebLogic application server(s) 255
WebLogic console 190
WebLogic Diagnostic Framework. See
WLDF
WebLogic domains
extending 159, 160
WebLogic Scripting Tool (WLST) 167, 223
WebLogic server platform 266
web server proxy plugin 252
Web server(s)
external webserver configuration,
advantages 253, 254
Web Service Adapter 81-83
Web Service Description Language (WSDL)
87,88
web services
and client, interaction 104
Web Services Business Process Execution
Language. See WSBPEL
Web Services Business Process Execution
Language (WS-BPEL 2.0) 265
Web Services Description Language
(WSDL) 57,103
Web Services Flow Language (WSFL)
104, 265
Web Services Inspection Language (WSIL)
12,194
Web Services Manager (WSM) 12,194
Welcome Page 12
while 67
while activity, orchestration 112-115
WLDF 292, 293
Worklist 12,126,127,194
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WS-Addressing 74, 236

WS-Authorization 237

WSBPEL 10

WS-BPEL extension for people
(BPEL4People) 265

WSDL 170

WSDL message type (Message Type)
122-124

WSDL standard 103

WSDL XML document

elements 103

WS-Federation 237

WS-MetadataExchange 236

WSM-PM 231

WS-Policy 237

WS-PolicyAttachment 236
WS-Privacy 237
WS-ReliableMessaging 236
WS-SecureConversation 237
WS-Security 236
WS-SecurityPolicy 236
WS-Trust 237

X

XLANG workflow standard 104

XML-based extension of Web Services
Description Language (XLANG) 265

XML schema element (Element) 122, 125

XML schema type (Type) 122,123

Xpath Expression Builder 115
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