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Preface

Business Process Execution Language for Web Services (BPEL, WS-BPEL, or BPEL4WS) is the
new standard for defining business processes with composition of services. It is the cornerstone of
Service Oriented Architecture (SOA). With its ability to define executable and abstract business
processes it opens new doors in business process management and represents the top-down
approach to the realization of SOA.

BPEL is supported by the majority of software vendors including Oracle, Microsoft, IBM, BEA,
SAP, Hewlett-Packard, Siebel, and others. Most of them already have products that support BPEL;
others will follow soon.

This book explains the BPEL standard, provides a step-by-step guide to designing and developing
business processes in BPEL, defines the role of BPEL in SOA, and discusses how BPEL relates to
the web services stack and to other standards. It also covers two important BPEL servers—the
Oracle BPEL Process Manager and Microsoft BizTalk Server. The book presents the service-
oriented approach to business process definition using web services, which enables us to develop
loosely coupled solutions.

What This Book Covers

Chapter 1 provides a detailed introduction to BPEL and Service Oriented Architecture (SOA). It
discusses business processes and their automation, explains the role of BPEL, web services, and
Enterprise Service Buses (ESB) in SOA, provides insight into business process composition with
BPEL, explains the most important features, compares BPEL to other specifications, provides an
overview of BPEL servers, and discusses the future of BPEL.

Chapter 2 provides a detailed introduction to the Web Services Technology Stack. It discusses the
important standards and specifications for using BPEL and implementing SOA with web services,
such as WS-Security, WS-Addressing, WS-Coordination, WS-AtomicTransaction, WS-
BusinessActivity, WS-Reliable Messaging, etc.

Chapter 3 discusses the composition of web services with BPEL. The chapter introduces the core
concepts of BPEL and explains how to define synchronous and asynchronous business processes
with BPEL. The reader gets familiar with BPEL process structure, partner links, sequential and
parallel service invocation, variables, conditions, etc.

Chapter 4 goes deeper into the BPEL specification and covers advanced features for modeling
complex business processes. Advanced activities, scopes, serialization, fault handing,
compensations, event handling, correlation sets, concurrent activities and links, process lifecycle,
and dynamic partner links are covered in detail.
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Chapter 5 explains how to use the Oracle BPEL Process Manager for deploying and executing
business processes defined in BPEL. It describes the server architecture, tools, features, and common
approaches for managing and debugging BPEL processes. The chapter also looks at graphical
development of BPEL processes using Oracle BPEL Designer for JDeveloper and for Eclipse.

Chapter 6 takes a detailed look at the advanced features of the Oracle BPEL Process Manager
including extension functions, dynamic parallel flows, Web Services Invocation Framework, Java
embedding, Notification service, Workflow service, ldentity service, and Oracle BPEL Server APIs.

Chapter 7 discusses MS BizTalk Server 2004 and its support for BPEL. It explains how to
develop business processes in BizTalk and export them to BPEL. It also explains how to import
BPEL processes into BizTalk and how to use the Orchestration Designer tool to define processes
graphically, and compares BizTalk and BPEL constructs.

Appendix A provides a syntax reference for BPEL version 1.1. The appendix covers standard
BPEL activities and elements, functions, attributes, and faults.

What You Need for Using This Book

To test the examples in Chapters 3, 4, 5, and 6, you need to have Oracle BPEL Process Manager
10g installed on your system (http://www.oracle.com/technology/products/ias/bpel/), and
for Chapter 7 you need Microsoft BizTalk Server 2004 (http://www.microsoft.com/biztalk/).

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.

There are three styles for code. Code words in text are shown as follows: "We can include other
contexts through the use of the include directive."

A block of code will be set as follows:

<operation name="TravelApproval'>

<input message=""tns:TravelRequestMessage" />

<output message="aln:TravelResponseMessage" />

<fault name="fault" message='"tns:TravelFaultMessage" />
</operation>

When we wish to draw your attention to a particular part of a code block, the relevant lines or
items will be made bold:
<operation name="TravelApproval'>
<input message=""tns:TravelRequestMessage" />
<output message="aln:TravelResponseMessage' />

<fault name="fault" message=""tns:TravelFaultMessage" />
</operation>

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

schemac Employee.wsdl
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New terms and important words are introduced in a bold-type font. Words that you see on the
screen, in menus or dialog boxes for example, appear in our text like this: "clicking the Next
button moves you to the next screen™.

Warnings or important notes appear in a box like this.

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 drop an email to feedback@packtpub.com, making sure to
mention the book title in the subject of your message.

If there is a book that you need and would like to see us publish, please send us a note in the
SUGGEST A TITLE form on www.packtpub.com or email suggest@packtpub.com.

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.

Downloading the Example Code for the Book

Visit http://www._packtpub.com/support, and select this book from the list of titles to
download any example code or extra resources for this book. The files available for download
will then be displayed.

The downloadable files contain instructions on how to use them.

Errata

Although we have taken every care to ensure the accuracy of our contents, mistakes do happen. If
you find a mistake in one of our books—maybe a mistake in text or code—we would be grateful if
you would report this to us. By doing this you can save other readers from frustration, and help to
improve subsequent versions of this book. If you find any errata, report them by visiting
http://www.packtpub.com/support, selecting your book, clicking on the Submit Errata link, and
entering the details of your errata. Once your errata have been verified, your submission will be
accepted and the errata added to the list of existing errata. The existing errata can be viewed by
selecting your title from http: //ww . packtpub.com/support.
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Questions

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

BPEL (Business Process Execution Language for Web Services, also WS-BPEL, BPEL4AWS) is a
language used for composition, orchestration, and coordination of web services. It provides a rich
vocabulary for expressing the behavior of business processes. In this chapter, we introduce BPEL,
define its role in the SOA (Service Oriented Architecture), and explain the process-oriented
approach to SOA and the role of BPEL. We also provide short descriptions of the most important
BPEL servers—the run-time environments for execution of business processes specified in
BPEL—and compare BPEL to other business process languages. In this chapter, we:

e Discuss the role of business processes and their automation

e  Overview web services, ESB (Enterprise Service Bus), and SOA
e Discuss the composition of services

e Explain the role of BPEL in web service composition

e Explain the most important BPEL features

e Overview BPEL orchestration servers

e Compare BPEL with other standards

e Discuss the future of BPEL

Why Business Processes Matter

Enterprise applications and information systems have became fundamental assets of companies.
Companies rely on them to be able to perform business operations. Enterprise information systems
can improve the efficiency of businesses through automation of business processes. The objective
of almost every company is that the applications it uses should provide comprehensive support for
business processes. This means that applications should align with business processes closely.

Although this requirement does not sound very difficult to fulfill, the real-world situation shows us
a different picture. Business processes are usually of dynamic nature. Companies have to improve
and modify, act in an agile manner, optimize and adapt business processes to their customers, and
thus improve the responsiveness of the whole company. Every change and improvement in a
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business process has to be reflected in the applications that provide support for them. Only
companies where applications can be quickly and efficiently adapted to the changing business
needs can stay competitive on the global market.

We all know that changing and modifying applications is a difficult job, which requires time. This
means that information systems cannot react instantly to changes in business processes—rather
they require some time to implement, test, and deploy the modifications. This time is sometimes
referred to as the information systems gap time. It is obvious that the information systems gap time
should be as short as possible. However, in the real world this is again not always the case. Let us
discuss the reasons.

The time required for modifying applications is related to several factors. The most important
factor, in addition to the complexity and size of the modification, is the state of the application
being modified. If an application has a well-defined architecture and has been constructed keeping
in mind future modifications, then it will be easier to modify. However, each modification to the
application makes its architecture less robust with respect to future changes. Applications that
have been maintained for several years and have gone through many modifications usually do not
provide robust architecture anymore (unless they have been refactored constantly). Modifying
them is difficult, time consuming, and often results in unexpected errors.

The situation gets even more complicated. Several applications still in use in companies
(particularly legacy applications) have not been developed with the objective of providing support
for entire business processes. Such applications, often called stovepipe applications, provide
support for certain functions or tasks only. For an information system to provide complete support
for business processes, it has to be able to use the functionalities of several existing applications in
a coordinated and integrated way. This makes the primary objective of information systems—to
provide timely, complete, and easy modifiable support for business processes—even more
difficult to achieve.

Automation of Business Processes
Based on what we have said so far, we can conclude that for efficient automation of business
processes through IT we need to:
e Provide a standardized way to expose and access the functionality of applications
as services.

e  Provide an enterprise bus infrastructure for communication and management of
services, including message interception, routing, transformation, etc.

e Provide integration architecture between the various services and existing and newly
developed applications used in business processes.

e Provide a specialized language for composition of exposed functionalities of
applications into business processes.
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For many years the software industry has been searching for efficient architectures, technologies,
and methods that would make the realization of the above mentioned aspects as simple and as
quick as possible. Let us briefly describe each of the four aspects.

Exposing and Accessing the Functionality of Applications as
Services

The requirement to expose functionalities of applications and access them remotely has resulted in
several distributed architectures and middleware products, which emerged over time. The latest
distributed architecture, which combines both synchronous and asynchronous communications, is
Web Services. Web services are the most suitable distributed architecture for exposing the
functionality of applications as services.

Enterprise Bus Infrastructure for Communication and
Management of Services

The enterprise bus infrastructure for communication and management of services provides
answers related to the usage of services in complex enterprise information systems. In such
environments support for centralized, declarative, and well-coordinated management of services
and their communications is required. Because of existing middleware, the integration of different
middleware products and interoperability with web services is required. These features are
provided by the Enterprise Service Bus (ESB).

Integration between Services and Applications

Integration between applications is a well-known topic. This integration is needed because
enterprise information systems usually consist of several different applications, which address
certain (sometimes isolated) functions and tasks and not whole business processes. Achieving
efficient integration is related to the definition and realization of sound integration architectures,
which are often very complex, particularly in large companies. Best methods and practices for
building integration architectures are today known as Service Oriented Architectures (SOA).

Composition of Exposed Services into Business Processes

The final aspect is the composition of exposed services of integrated applications into business
processes. The most popular, commonly accepted, and specialized language for business process
definition is BPEL, the main topic of this book. BPEL promises to acheive the holy grail of
enterprise information systems—to provide an environment where business processes can be
developed in an easy and efficient manner and quickly adapted to the changing needs of
enterprises without too much effort.
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The following figure shows the relation between SOA, web services, ESB, and BPEL:

Integration architecture: SOA (Service Oriented Architecture)

BPEL (Business Process

Business process composition Execution Language)

Communication of services

and management ESB (Enterprise Service Bus)

Functionalities exposed

. Web services
as services

Java Enterprise Edition
Microsoft.NET

CORBA

Other legacy architectures

Enterprise information system

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Before starting the discussion on BPEL let us first have a quick look at web services, the
enterprise service bus, and SOA.

Web Services

Web services are the latest distributed technology and, as we will see, the most suitable
technology for realization of SOA. They have become the commonly used technology for
interoperability and integration of applications and information systems. Web services provide the
technological foundation for achieving interoperability between applications using different
software platforms, operating systems, and programming languages. They are built on XML.
While XML is the de facto standard for data-level integration, web services are becoming the de
facto standard for service-level integration between and within enterprises.

From the technological perspective, web services are a distributed architecture. The distributed
computing paradigm started with DCE (Distributed Computing Environment), RPC (Remote
Procedure Call), and messaging systems, also called message-oriented middleware (products such
as MQ Series, MSMQ, etc.). Then distributed objects and ORBs (Object Request Brokers), such
as CORBA (Common Object Request Broker Architecture), DCOM (Distributed Component
Object Model), and RMI (Remote Method Invocation), emerged. Based on them component
models, such as EJB (Enterprise Java Beans), COM+ (Component Object Model), .NET
Enterprise Services, and CCM (CORBA Component Model) have been developed. RPC, ORBs,
and component models share similar communication model, which is based on synchronous
operation invocation. Messaging systems are based on the asynchronous communication model.
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How Web Services Differ from their Predecessors

Web services are similar to their predecessors, but also differ from them in several aspects. Web
services are the first distributed technology to be supported by all major software vendors.
Therefore they are the first technology that fulfills the promise of universal interoperability
between applications running on disparate platforms. The fundamental specifications that web
services are based on are SOAP (Simple Object Access Protocol), WSDL (Web Services
Description Language), and UDDI (Universal Description, Discovery, and Integration). SOAP,
WSDL, and UDDI are XML based, making web services protocol messages and descriptions
human readable.

From the architectural perspective, web services introduce several important changes compared to
earlier distributed architectures:

o Web services support loose coupling through operations that exchange data only.
This differs from component and distributed object models, where behavior can also
be exchanged.

e  Operations in web services are based on the exchange of XML-formatted payloads.
They are a collection of input, output, and fault messages. The combination of
messages defines the type of operation (one-way, request/response, solicit response,
or notification). This differs from previous distributed technologies. For more
information, please refer to WSDL and XML Schema specifications.

o Web services provide support for asynchronous as well as synchronous interactions.

e Web services introduce the notion of endpoints and intermediaries. This allows new
approaches to message processing.

e Web services are stateless. They do not follow the object paradigm.

e Web services utilize standard Internet protocols such as HTTP (Hyper Text Transfer
Protocol), SMTP (Simple Mail Transfer Protocol), FTP (File Transfer Protocol), and
MIME (Multipurpose Internet Mail Extensions). So, connectivity through standard
Internet connections, even those secured with firewalls, is less problematic.

Web Services Technology Stack

In addition to several advantages, web services also have a couple of disadvantages. One of them
is performance, which is not as good as that of distributed architectures that use binary protocols
for communication. The other is that plain web services do not offer infrastructure and quality-of-
service (QoS) features, such as security, transactions, and others, which have been provided by
component models for several years. Web services fill this important gap by introducing
additional specifications:

e WS-Security: Addresses authentication and message-level security, and enables
secure communication with web services.

e WS-Coordination: Defines a coordination framework for web services and is the
foundation for WS-AtomicTransaction and WS-BusinessActivity.
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e Transactions specifications (WS-AtomicTransaction and WS-BusinessActivity):
Specify support for distributed transactions with web services. AtomicTransaction
specifies short duration, ACID transactions, and BusinessActivity specifies longer
running business transactions, also called compensating transactions.

o WS-Reliable Messaging: Provides support for reliable communication and message
delivery between web services over various transport protocols.

e WS-Addressing: Specifies message coordination and routing.

e WS-Inspection: Provides support for dynamic introspection of web service
descriptions.

e WS-Policy: Specifies how policies are declared and exchanged between
collaborating web services.

e WS-Eventing: Defines an event model for asynchronous notification of interested
parties for web services.

These specifications constitute the web services technology stack, which is described in
detail in Chapter 2, and is required (at least partially) for serious use of web services in
enterprise applications.

Because of their flexibility, interoperability, and other features, web services are regarded as the
most appropriate technology for exposing the functionalities of applications as services and are
therefore the most appropriate technology for realization of SOA. Because of their wide support
by all major software vendors, web services provide the possibility to use the same technology to
expose services implemented in a variety of different applications ranging from mainframe-based
legacy applications to the modern multi-tier applications.

Enterprise Service Bus

While web services are an appropriate technology for SOA, some other aspects need to be considered:

e In most enterprises, web services are not the only middleware solution used. Usually
enterprises already have one or more middleware products, such as messaging
systems and ORBs. They cannot afford to replace them overnight with web services.
Therefore, there is a need to integrate different middleware products, and provide
interoperability with web services.

e Inorder to provide connectivity between services, the use of SOAP in complex
environments is not adequate. In such environments, we need ways to connect,
mediate, manage, and control the services and particularly the communication
between them.

e SOAP over HTTP might not be robust enough for heavy enterprise use. Enterprise
information systems require dependable, robust, and secure service infrastructure.

The Enterprise Service Bus (ESB) is the software infrastructure, acting as an intermediary layer
of middleware that addresses the above-mentioned requirements. An ESB adds flexibility to

10
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communication between services and simplifies the integration and reuse of services. An ESB
makes it possible to connect services implemented in different technologies (such as EJBs,
messaging systems, CORBA components, and legacy applications) in an easy way. An ESB can
act as a mediator between different, often incompatible protocols and middleware products.

The ESB provides a robust, dependable, secure and scalable communication infrastructure
between services. It also provides control over the communication and control over the use of
services, including:

e Message interception capabilities: This allows us to intercept requests to services
and responses from services and apply additional processing to them. In this manner,
the ESB acts as an intermediary.

e Routing capabilities: This allows us to route the messages to different services
based on their content, origin, or other attributes.

e Transformation capabilities: These allow us to transform messages before they are
delivered to services. For XML formatted messages, such transformations are
usually done using XSLT (Extensible Stylesheet Language for Transformations) or
XQuery engines.

e Control over the deployment, usage, and maintenance of services: This allows
logging, profiling, load balancing, performance tuning, charging for use of services,
distributed deployment, on-the-fly reconfiguration, etc.

e  Other important management features include the definition of correlation between
messages, definition of reliable communication paths, definition of security
constraints related to messages and services, etc.

ESB Features

Currently there are several products on the market that claim to provide ESB functionality. A good
ESB should provide at least quality-of-service support of enterprise level, including reliability,
fault-tolerance, and security. If provided by an ESB, services can depend on these features and do
not need to implement them themselves. The ESB should also allow configuring any combination
of these quality-of-service features and provide flexibility.

An ESB should provide support for a variety of technologies on which services are implemented.
In addition to web services, an ESB should provide connectors for a broad range of technologies,
such as J2EE and .NET components, messaging middleware, legacy applications, and TP
monitors. The ESB needs to provide flexibility to bind any combination of services without
technological constraints. It should also support a combination of different interaction models,
such as queuing, routing, etc., without changing the services or requiring writing code.

An ESB should make services broadly available. This means that it should be easy to find,
connect, and use a service irrespective of the technology it is implemented in. With broad
availability of services, an ESB can increase reuse and can make the composition of services
easier. Finally, an ESB should provide management capabilities, such as message routing,
interaction, and transformation, which we have already described.
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An ESB that provides these features becomes an essential part of the SOA. It provides several
benefits, including increased flexibility, reduced deployment, development, and maintenance
costs, and increased reliability and manageability. Therefore the ESB is an essential part of SOA,
which we will discuss in the next section.

Service Oriented Architecture

Information systems need to support business changes quickly and efficiently. However, they also
need to adapt to the fast development of new technologies. The majority of enterprise information
systems are heterogeneous, containing a range of different systems, applications, technologies, and
architectures. Integration of these technologies is crucial as only integrated information systems
can deliver business values, such as efficient decision-making support, instant access to
information, data integrity, along with decreased cost of software development and maintenance.

To manage problems related to changing requirements, technology development, and integration,
different methods have been proposed and used over time. Service-oriented architecture is the
latest architectural approach related to the integration, development, and maintenance of complex
enterprise information systems.

SOA is not a radically new architecture, but rather the evolution of well-known distributed
architectures and integration methods. Integration between applications has evolved from early
days to well-defined integration methods and principles, often referred to as EAI (Enterprise
Application Integration). EAI initially focused on integration of applications within enterprises
(intra-EAI). With the increasing need for integration between companies (B2B, business-to-
business), the focus of EAI has been extended to inter-EAL.

SOA improves and extends the flexibility of earlier integration methods (EAI) and distributed
architectures, and focuses on reusability of existing applications and systems, efficient
interoperability and integration of applications, and composition of business processes out of
services (functionalities) provided by applications. An important objective of SOA is also the
ability to apply changes in the future in a relatively easy and straightforward way.

SOA defines the concepts, architecture, and process framework, to enable cost-efficient
development, integration, and maintenance of information systems through reduction of
complexity, and stimulation of integration and reuse. Let us look at the definition of SOA, as
provided in a paper by Bernhard Borges, Kerrie Holley, and Ali Arsanjani:

SOA is the architectural style that supports loosely coupled services to enable business flexibility
in an interoperable, technology-agnostic manner. SOA consists of a composite set of business-
aligned services that support a flexible and dynamically re-configurable end-to-end business
processes realization using interface-based service descriptions.

SOA Concepts

SOA is more than just a set of technologies. SOA is not directly related to any technology,
although it is most often implemented with web services. Web services are the most appropriate
technology for SOA realization. However, using web services is not adequate to build SOA. We
have to use web services according to the concepts that SOA defines.

12
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The most important SOA concepts are:

e Services

e  Self-describing interfaces with coarse granulation

e Exchange of messages

e  Support for synchronous and asynchronous communication
e Loose coupling

e  Service registries

e Quality of service

e Composition of services into business processes

Services

Services provide business functionalities, such as an application for a business travel, an
application for a loan, etc. This differs considerably from technology-oriented functionalities, such
as retrieving or updating a table in a database. Services in SOA must provide business value, hide
implementation details, and be autonomous. Service consumers are software entities, which call
the service and use its functionality.

Interfaces

Service consumers access the service through its interface. The interface of a service defines a set
of public operation signatures. The interface is a contract between the service provider and a
service consumer. The interface is separated from the implementation, is self-describing, and
platform independent. Interface description provides a basis for the implementation of the service
by the service provider and a basis for the implementation of the service consumers. Each
interface defines a set of operations. In order to define business services, we need to focus on
correct granulation of operations. SOA services are best modeled with coarse granulation.

Messages

Operations are defined as a set of messages. Messages specify the data to be exchanged and
describe it in a platform- and language-independent way using schemas. Services exchange only
data, which differs considerably from object-oriented and component approaches, where behavior
(implementation code) can also be exchanged. Operations should be idempotent (an operation is
idempotent if repeated invocations have the same effect as one invocation). WSDL is a service
description language that meets SOA criteria.

Synchronicity

Service consumers access the services through the service bus. This can be either a transport
protocol, such as SOAP, or an ESB. Service consumers can use synchronous or asynchronous
communication modes to invoke operations of services. In synchronous mode, a service operation
returns a response to the service consumer after the processing is complete. The service consumer
has to wait for the completion. Usually we use synchronous mode with operations complete
processing in a short time. In asynchronous mode a service operation does not return a response to
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the consumer, although it may return an acknowledgement so that the consumer knows that the
operation has been invoked successfully. If a response is needed, usually a callback from the
service to the consumer is used. In such a scenario, correlation between messages is needed.

Loose Coupling

Through the self-describing interfaces, coarse granulation, exchange of data structures, and
support for synchronous and asynchronous communication modes, loose coupling of services is
achieved. Loosely coupled services are services that expose only the necessary dependencies and
reduce all kinds of artificial dependencies. This is particularly important when services are subject
to frequent changes. Minimal dependencies assure that there will be a minimal amount of changes
required to other services when one service is modified. Such an approach improves robustness,
makes systems more resilient to changes, and promotes reuse of services.

Registries

To simplify and automate searching for the appropriate service, services are maintained in service
registries, which act as directory listings. Service providers publish services in registries; service
consumers look up the services in the registries. Lookup can be done by name, service
functionality, or business process properties. UDDI is an example of a service registry.

Quality of Service

Services usually have associated quality-of-service attributes. Such attributes include security,
reliable messaging, transaction, correlation, management, policy, and other requirements. The
infrastructure must provide support for these attributes. Quality-of-service attributes are often
important in large information systems. In web services, quality-of-service attributes are covered
by WS-* specifications, such as WS-Security, WS-Addressing, WS-Coordination, etc. Quality of
service is also provided by the ESB.

Composition of Services into Business Processes

The final, and probably the most important, SOA concept is composition of services into business
processes. Services are composed in a particular order and follow a set of rules to provide support
for business processes. Composition of services allows us to provide support for business
processes in a flexible and relatively easy way. It also enables us to modify business processes
quickly and therefore provide support to changed requirements faster and with less effort. For
composition, we will use a dedicated language, BPEL, and an engine on which business process
definitions will be executed. Only when we reach the level of service composition can we realize
all the benefits of SOA.
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The figure bellow shows the architectural view of SOA and positions the above-mentioned concepts:
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Let us now fill the technologies into the above picture to understand the connection between SOA
concepts and technologies that provide means for their realization. Notice that the mere use of a
specific technology does not guarantee that we build SOA-compliant architecture. For example,
with web services we can develop business services (for example, a loan application), but we can
also develop technology-focused services (updating the database, for example). So, it is essential
that technologies are used according to the guidelines provided by SOA concepts:

' Quality of Service

i i

BPEL ! o> ]

i == 2 |

i sh|l & = |

Various programming languages | ! zlf}:) . = :

(Java, C#, C++, etc.) H>e8llalls|| 6 w || L |

5 HEIEI BRI

5 Hsllcell=||8ll8llSI|E]lEl

> WSbL Halleallel|sllells|l2]l5l
i

M E R RIE R

HE 2 X e [|2]]2 = || |

o F 1

: og 2 m )

i P ol 2 @

ESB ’ 2s W

i = !

For this picture, we can have two views. The bottom-up view of SOA sees different applications
exposing their functionalities through business services. This enables access to functionalities
(services) of different existing and newly developed applications in a standard way. Access to
services is important because a typical enterprise has a large number of applications, which have
to be integrated.

Developing business services, either through reuse of existing applications or by new development,
is not sufficient. We also need to compose services into business processes—this is the second, the
top-down or process-oriented approach to SOA. We would obviously prefer a relatively simple and
straightforward way to compose and modify business processes. This is where the BPEL becomes

important. In the next section we will discuss service composition and BPEL.
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