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Preface

Service-oriented architecture (SOA) is one of the most important topics on the agenda of any
IT person. SOA involves a new vision of how to design, develop, and manage applications. It
also has new requirements when building an architecture for the underlying infrastructure.

This IBM® Redbooks® publication is the result of a project managed in the IBM European
Design Center, based in Montpellier, France. The scope of the project involved helping a
major worldwide customer in the automotive industry to validate and justify an SOA
implementation. In particular, the customer wanted to add new business values to work with
its partners, by adding new data models. It also wanted to modernize an infrastructure, by
adding new Internet interfaces. The customer faced the need to eradicate an obsolete
programming language. Furthermore, it wanted to build a smooth migration path, with as few
risks and costs as possible.

The thought, planning, and architecture of the new system, which included integration of the
SOA concepts, was built by the customer with the participation of Atos Origin, a leading
international IT services provider. The existing customer IT infrastructure was already built
around UNIX® systems, IBM System z™, non-IBM clusters, SAP® solutions, 3270 screens,
IMS™-DL/I databases, and specific code. SOA was the right solution to connect this existing
environment to new components using Java™, Web services, and DB2® in particular.

Using tests and prototypes, the IBM Design Center was able to validate the following areas in
the project:
» The architecture, with its methodology and its technical components

» The basic performance aspects, leading to a solution based on WebSphere® on the
System z platform

» The migration process, to guarantee management of the risks
This book explores the business needs and the architectural choices that were faced by the
customer. It describes the mock-ups and prototypes, provides performance numbers that

were used to validate the decisions, and explains how they were implemented. It also
suggests a generic and riskless solution to eradicate the obsolete programming language.

© Copyright IBM Corp. 2007. All rights reserved. vii



Important: This book describes a customer experience that already has its own
methodology, IT habits, and constraints. This book does not present theory about how to
implement an SOA. It describes the one customer’s actual implementation of the SOA
concepts in an existing IT production environment.

In particular, you may find interest in the following documentation, which describes the
concepts of SOA and solutions for using an SOA:

» Building Composite Applications, SG24-7367

» Patterns: SOA Design using WebSphere Message Broker and WebSphere ESB,
SG24-7369

» Patterns: SOA Foundation - Business Process Management Scenario, SG24-7234
» Patterns: SOA Foundation Service Creation Scenario, SG24-7240

» Production Topologies for WebSphere Process Server and WebSphere ESB VG,
SG24-7413

» The Role of IBM System z In the Design of a Service Oriented Architecture,
REDP-4190SOA Transition Scenarios for the IBM z/OS Platform, SG24-7331

» The Value of the IBM System z and z/OS in Service-Oriented Architecture,
REDP-4152z/0S Getting Started: WebSphere Process Server and WebSphere
Enterprise Service Bus V6, SG24-7378

» Zz/OS Technical Overview: WebSphere Process Server and WebSphere Enterprise
Service Bus, REDP-4196

The team that wrote this book

This book was produced by a team of specialists from around the world working for the
International Technical Support Organization (ITSO), Poughkeepsie Center.

Christian Matthys is a Consulting IBM IT Specialist who has spent more than 25 years with
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joined the EMEA Design Center for On Demand Business in the Products and Solutions
Support Center (PSSC), helping customer projects exploit leading edge technologies.
Christian works as a project leader for the Poughkeepsie ITSO Center, leading and
supporting residencies from his base in the PSSC in France.

Mathias Bonnard is a consultant architect working for Atos Origin in France. He has more
than 15 years of experience working with different clients on the deployment of e-commerce,
portal, and SOA applications. His area of expertise includes J2EE™, Web services, SOA,
Web 2.0, Web Content Management, and search engines. Mathias graduated in 1989 from
the Ecole Nationale Supérieure des Telecommunications.

Sylvie Lemariey is an architect in the European Design Center in Montpellier, France. She
currently help customers to extend their core applications to new technologies. Sylvie has
more than 20 years of experience working for Software Group and ITS around middleware on
z/OS®.

Jean-Louis Pimont is a senior architect working for Atos Origin in France. He currently works
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Customer business needs and
architectural choices

In this chapter, we explain how the customer applied the service-oriented architecture (SOA)
to combine the latest and the most beneficial technologies with some existing and still
valuable components.

» In 1.1, “The customer vision and constraints” on page 2, we highlight the necessity to
promote a transversal approach to federate several disparate systems. We also discuss
the methodology and the valorization of the existing systems. We describe the limitations
of the current IT infrastructure, in particular the use of an unsupported language, and the
long-term customer ambition, with the addition of new business values.

» In 1.2, “The architecture choices” on page 25, we describe different ways of
modernization, for example using an integration package from an ISV or writing new
interfaces. The final architecture will include a mix of the existing environment (when still
appropriate), the addition of new integration packages (when available), and the writing of
new customized processes (when easy enough).

» In 1.3, “From the architecture to the prototype” on page 33, we discuss the available tools,
solutions, and products to implement this type of architecture. In particular, we present the
two mock-ups (or prototypes) that were developed by the customer.

» Finally, in 1.4, “Results and benefits” on page 71, we summarize the customer
expectations of the SOA approach and the reasons to develop such prototypes before
implementing the final architecture, products, and tools.

© Copyright IBM Corp. 2007. All rights reserved. 1



1.1 The customer vision and constraints

In this section, we highlight the complexity of the current existing applications and the
necessity to put in place a transversal approach. With this new approach, the customer wants
to add more business value to the information technology (IT) infrastructure.

We also discuss the promotion of the reuse of the components instead of developing or
buying new components. In addition, we highlight the needs of a proven methodology to build
the architecture before developing a prototype.

1.1.1 From silos to composite applications

The silos model describes the application model that was inherited from the past. The
composite applications, which is one target of the SOA model, describe a transversal
approach that aims to federate several disparate systems.

The silos model

The usual IT landscape often consists of numerous vertical old-fashioned applications. Each
application manages its own master data and communicates by transferring files, as
illustrated in Figure 1-1.

Many vertical applications that are organized as silos increase strongly the complexity of
information systems. They require massive batch interfaces (by transfers of files). The master
data is often duplicated, within redundant databases that are managed by legacy applications
or software packages, such as SAP or Siebel® solutions. Frequent incoherence and
reference data that is generally not up-to-date result from this situation. Moreover these
applications that aim to manage vertical activity domains are inefficient to automate the
transversal business processes that often cross over several domains.

This situation, which is inherited from the past, is a major obstacle to the adoption of an SOA
ambitious strategy. Usually, no true repositories are implemented as such. There are no
reusable services that provide shared access to the master data for an entire company or
implement common functions only one time for several applications. There are no business
processes that integrate several automated vertical domains. Therefore, it is important to find
an efficient means to solve these different problems, which are known globally as the silos
problematic.

B2E roles B2B roles B2C roles
Employees Partners Customers
9 A it 1
0 e
Sa : Le Commercial , J2EE
2 B gacy g H
g g e Application < Package Application
a

uu

Data
Access e
e

JDBC
Databases

Package
Databases

Legacy
Databases

em
)
*
S

Figure 1-1 Silos problematic
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A transversal vision needs to be implemented to solve the silos problem, based on the
following principles, shown in Figure 1-1:

» At the database level (fl), promote a shared implementation of enterprise master data
using modern data warehousing technologies (and tools), such as Master Data
Management (MDM) and Extract Transfer and Load (ETL), to consolidate data from
different source systems.

» At the business logic level (), promote an effective reuse of existing processes that are
exposed as services (assets reuse).

» At the file and message transfer level (§), promote the generalization of the interfaces in
messaging mode through a common bus.

» At the business process level ([l), promote an implementation of the processes that
correspond to the business process management (BPM) model.

» At the user-interface level (§), promote the integration and personalization of a Web
graphical user interface (GUI) through a B2x portal for example.

B2x: B2x roles include the business-to-business (B2B), business-to-consumer (B2C),
and business-to-employee (B2E) roles.

Composite applications

To solve this problem, the SOA target model and related technologies, such as BPM,
Enterprise Service Bus (ESB), and a B2x portal, promote a transversal approach that aims to
federate several disparate systems. By integrating existing or new applications and software
packages and by sharing their common master data, new functionality can be added faster
and cheaper.

The concept of composite applications is the basis of the new customer architectural model.
In this book, it is called the SOA-BPM model. This model reuses the existing systems and is
developed in “Introducing the SOA-BPM generic model” on page 4. The major concepts are
presented in Figure 1-2.

To illustrate the generic architectural approach, Figure 1-2 integrates the three vertical
systems introduced in Figure 1-1 on page 2, as recommended by our model, to quickly create
a new composite application. Based on multiple major integration technologies provided by
the WebSphere platform, this generic approach adds business value at the existing
applications, after transforming and exposing them as reusable components, called Reusable
Business Services (RBS) in our architecture.

This integration via the IBM WebSphere Process Server, the ESB, and the B2x portal has
transformed three disparate applications in a unique, well-integrated system, to which the
users (internal and external) access through a Web interface. This Web interface can be
personalized depending on the users needs and their role in the business processes.

Now the reference data is implemented in a company repository, called master data, and can
be shared between all the applications. The new composite application, which results from
the integration process, and three older existing applications, which have been modified,
share the common data. To access the master data, the Master Data Services (MDS) are
invoked; the MDS are provided by the Master Data Manager, which manages the shared
database. When looking at the information as a service, people may think of a number of
different types of services. At the top are the master data services, which represent a single
view of a customer and a single view of a product. Even though multiple products are slightly
different, you can combine them into what is called master data management. The larger the
company is, the more need there is for this master data services layer.

Chapter 1. Customer business needs and architectural choices 3
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Figure 1-2 A transversal vision

To summarize, this transversal approach wants to federate existing systems and share
common data with the major objective of quickly and cheaply supplying new composite
applications. This approach is based on five major principles:

» A shared implementation of enterprise master data by common databases, which are
accessed by invocation of services, that all the existing or new applications and software
packages will have to use gradually

» An effective reuse of components (software assets reuse) by the identification,
implementation, and shared management of RBS

» The generalization of the interfaces in messaging mode by an extensive usage of the bus,
instead of a transfer of files between vertical systems

» An implementation of the processes that correspond to the SOA-BPM model, by a clear
separation between the logical flow, the chaining of automatic activities or manual tasks,
and the services that are invoked by these activities through well-defined interfaces

» The integration and the personalization of a Web GUI, based on portal technologies,
depending on a user’s roles and providing to every user the vision of applications that is
required by the user’s job or role in the business process

Introducing the SOA-BPM generic model

Figure 1-3 illustrates the general integration model, called the SOA-BPM model, that we
used. This model is an architectural pattern that encourages asset reuse. Used as a template,
this model helps to build the composite applications that we introduced in the previous
section.
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This generic model gives an abstract view of the SOA and defines the SOA as a layered
architecture that is made of composite services, which is the RBS layer. These services can
be easily assembled to build flexible business processes, which is the BPM layer.

The RBS that encapsulate the business or technical functions by well-defined interfaces are
the building blocks of the SOA. Depending on their scope of reusability, the RBS can be
classified as Application Business Services (ABS), which are reusable inside one application,
and as Core Business Services (CBS), which are reusable between several applications. In
many cases, these services can be provided by existing legacy or packaged applications.

As suggested by Figure 1-3, the processes that are implemented by the BPM layer and the
services that are exposed by the RBS layer can be invoked through a B2x portal or a B2B
gateway. Figure 1-3 shows the multiple layers:

» f shows the internal and external user layer.

\{

A shows the portal and collaborative workplaces layer.

v

shows the BPM layer, which is actually the business process choreography.
Bl shows the RBS layer, which is composed of the ABS and CBS.
B shows the bus layer, which is actually the ESB.

v

v

v

[ shows the application layer.

Partners
Applications
A 0 Employees Customers Partners
B2BI pattern

U2B pattern ﬁ

B2BI B2C B2B
B2E Portal
Gateway Sie [ Pqrtal ] [ Pprtal ]

o

PIan#\ing and Ct‘:stomer
Manufacturing Relationship

Inve*ntory
Management

y A 4 A 4

Commercial J2EE
Application Package application appllcatlon

Figure 1-3 The SOA-BPM model
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The SOA-related technologies provide the encapsulation of new or existing components into
RBS, by exporting Web Services Description Language (WSDL) interfaces. Thus they favor
the reuse of software assets. These technologies will allow new services and interactions
among these services to be built quickly.

These enterprise-scale components, which can be large-grained enterprise or business line
components, are often built on heterogeneous technologies, such as legacy systems,
commercial packages, J2EE, or Microsoft® .NET applications. They implement the functions
invoked through the interface that is exported by the target business services. They are
responsible for providing the requested functionality and maintaining their quality of service.

The processing flows between several related services can be fully automated by a BPM
engine. The engine provides the orchestration and choreography mechanisms that expose
them as a Web Services Business Process Execution Language (WS-BPEL) business process
or a composite service.

In this architectural model, the BPM layer implements the target business processes as
WS-BPEL models, combining automated activities and manual tasks. The automated
activities invoke operations that are exported by RBS. These RBS can be implemented by
legacy applications, commercial packages, and new J2EE or Microsoft .NET applications.

An ESB that is built on a “hub and spoke” infrastructure provides a common, powerful
exchange mechanism between all the layers of the generic model. It allows all types of
integration and supports the routing, the mediation, and the translation needs between the
services, the components, and the BPM flows.

Hub and spoke: The hub and spoke model derives its name from a bicycle wheel, which
consists of a number of spokes that extend outward from a central hub. In the abstract
sense, a location is selected to be a /ub, and the paths that lead from the points of origin
and destination are considered spokes. The model is commonly used in industry.

For each layer of the SOA-BPM model, the project architect must make design choices and
make implementation decisions in accordance with this global vision.

The target architecture that is proposed for the project described in this book fully conforms to
this model. It is a composite application that integrates multiple disparate and partially
existing back-end systems by a new front-end system. The front-end system implements the
process layer in Java and BPEL with the WebSphere Process Server, which is used as the
integration platform.

1.1.2 The methodology aspects

The approach that was used to build the target architecture of the new system was founded
on a generic approach that combines the enterprise architecture (EA) and the SOA visions in
order to rationalize old information systems. This first principle is illustrated in Figure 1-4.

» The enterprise architecture is a process that is recognized by the industry. It aims to
continuously capture and describe the distinct method of a given enterprise in a structured
fashion in business, logical, and technical models. It attempts to improve efficiency and
effectiveness via business and IT alignment.

» The service-oriented architecture is a based-component model that interrelates the
different functional units of an application, called services, through well-defined interfaces
and loose coupling between these services.
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By describing the interfaces with Extensible Markup Language (XML), the SOA allows
services to interact with each other in a uniform and universal manner. They interact
independently of hardware platforms, operating systems, and programming languages.

The SOA-related technologies provide the encapsulation of existing modules as WSDL
exposed services, and therefore, favor the reuse of enterprise software assets.

Business Requirements

Enterprise architecture promotes
a business-driven top/down
approach to define the target

* Business alignment

» Deciding projects and investments
» Creating more business value

SOA helps to leverage existing IS
with a more technical bottom/up
approach

* Projects driven by the architecture
» Assets reuse

i e - Easy integration
ga proct’ sof

Existing Information Systems

Target
Vision

Figure 1-4 Combining the EA and SOA visions

Aligning business needs with IT implementation

As illustrated in Figure 1-5, the architectural method that is used in the customer context,
combining the EA and SOA visions, merges a top-down business-driven approach with a
bottom-up approach. In doing so, it leverages legacy analysis, which is mainly founded on
SOA modeling and related implementation technologies. This useful, “meet-in-the-middle”
combination of business-driven requirements with a technical revalorization of legacy
investments provides a powerful solution to the organizations that want to renovate their
strategic or major applications. Its helps to transform old applications into new, SOA-based
systems that are built on reusable business services, which are composed of flexible
processes that are aligned on business need.

siness Processes: Orchestration, Composition & Assembly Flexible
. - Business
ﬁ A FIeIXIbIe ?us:ness Irrocesses Processes
\ i s I e el B (BPM)
Design and Modernize and
build new renovate existing
applications . : systems
PP Reusable Business Services y

A
usiness
e | 12210 DlO @ | gO

(RBS)

Figure 1-5 Alignment of business and IT: The major paradigm
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Mainly founded on the SOA-BPM model and its related technical solutions (modeling
methodology, implementation technologies, and development tools), this method is useful for:

» Designing and building new applications
» Modernizing and renovating existing systems
» Identifying, building, and exposing RBS

It aims to bridge the gap between the business vision and the IT implementation. In that
objective, it associates the process vision of business analysts and the implementation view
of IT architects and integration specialists.

SOA-BPM modeling and services mapping

The method is well adapted to build a target architecture that conforms to the SOA-BPM
model. In this architectural model, the BPM layer implements the target business processes
as WS-BPEL models. The WS-BPEL models invoke operations that are exported by the RBS
that can be provided by legacy applications, commercial packages, or new J2EE or
Microsoft.NET applications.

The method is strongly founded on the layered structure of the generic model and the major
role played by the BPM layer and the related BPM engine. As suggested by Figure 1-6, this
combination associates the following techniques:

» A top-down modeling of major business processes that the new system has to automate in
a BPM view

» A bottom-up analysis that searches the best solution to implement the components that
provide the services that are required by these process, with a choice between the “build”,
the “buy”, and the “reuse” options and a clear preference for “asset reuse”

The SOA-BPM generic
model and the related
methodology
°Imagine and specify the
™~

Top target architecture
down with the SOA/BPM model :
Weet = Modernlze.ar)d
Design and in the renovate existing
build new middle systems

applications Build and validate the Bottomn

target implementation | up
with the WebSphere platform

The SOA-BPM generic
model and the related
technical solutions

Identify, build, and expose
Reusable Business Services

Figure 1-6 The proposed approach

By following a top-down business-driven functional analysis of needs and requirements, the
IT architect begins to build the high-level BPM models of the processes that have a major
impact on the target architecture. After that, the architect can use the SOA-BPM model as a
template to define a first model, on paper, of the target architecture.

Then by following a bottom-up technical analysis, while aiming to leverage legacy applications
or commercial packages, the architect looks for the best solutions to implement the
components that provide the services requested by the previously defined business process.
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To instrument each major component or subsystem of the target architecture, the architect
can choose between the “build”, the “buy”, or the “reuse” options.

As illustrated in this document, the “build” option (Java components under WebSphere or
WebSphere Process Server) and the “reuse” option (Cobol or Enterprise Generation
Language (EGL) modules under IMS or CICS) solutions are mainly founded on SOA
modeling and related implementation technologies. The “buy” option requires an efficient
integration platform to transform the functions that are provided by ISV commercial packages
into services that are invoked by well-defined WSDL interfaces.

As shown in Figure 1-6, the two major steps can be summarized as follows:

1. Imagine and specify the target architecture with the SOA-BPM generic model.
a. Model the main functional domains and the target business processes.
b. Define the high-level BPM model of the major business processes.

c. Build the targeted architectural model and detail its implementation in the two or three
main solutions that are selected for study.

d. Specify the implementation of the major processes in the target architecture.
2. Build and validate the target implementation with the WebSphere platform.

a. Choose and refine two or three technical implementations of the proposed architecture
(in terms of subsystems and partitions).

b. Specify the mock-ups to be realized in order to validate the target vision, which
includes the definition of:

i. The requirements covered by the mock-ups

ii. The additional components shared between the mock-ups

iii. The implementation of the main processes (in terms of BPEL, Service Component
Architecture (SCA), Enterprise JavaBean (EJB™), Direct Access Object (DAO),
ESB and database, and so on

c. Design and implement these mock-ups:

i. Implement the technologies and the tools to use.
ii. Experiment with the iterative development and the reusable components approach.

d. Execute intensive testing with these mock-ups.

This architectural approach, which is already used with success to build the target
architecture of several large integration projects, is in conformity with the major concept of the
Service Oriented Modeling and Architecture (SOMA) methodology of IBM. To learn more
about SOMA, refer to the following Web address:

http://www-128.1ibm.com/developerworks/1ibrary/ws-soa-designl/

The IBM Service Oriented Modeling and Architecture methodology

The Service Oriented Modeling and Architecture methodology is an IBM methodology that
helps a company to implement an SOA that supports its key business goals. It is founded on
patterns and guidelines that aim to create loosely-coupled and business-aligned services.
SOMA combines a top-down, business-driven service identification coupled with a bottom-up
analysis of existing assets as legacy applications or ISV packages.

High-level business process functions are usually modeled as large-grained services.
Smaller-grained services, which are aggregated to compose the high-level services, are
often built from existing functionality. Adapters and wrappers help to extract the desired
functions from the legacy applications or commercial packages such as SAP or Siebel
solutions.
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The service modeling process is made of three main activities: identification, specification,
and implementation of services, components, and flows (choreography of services). As
suggested by Figure 1-7, the service identification activity combines top-down domain
decomposition and bottom-up existing asset analysis with middle-out goal-service modeling.

Activity 1: Domain Goal-service Existing systems
Identification decomposition modeling analysis
Component flow Service flow
specificaton | specification
. Subsystem
- ; i Se!"."ce. analysis | i
Activity 2: i classification :
Specification : or Component | |
! |\catedorizagiy specification |
Informaton | 7 Message & event
specification specification
A Service realization decisions
Activity 3:
Realization Service allocation Component
to components layer

Figure 1-7 Three steps of the modeling and architectural process

SOMA provides a powerful solution to organizations that want to transform their enterprise
applications into SOA-based systems that are built on reusable business services to make
flexible business processes.

1.1.3 A project-leading approach that favors reuse

A major objective of SOA is to valorize the existing systems rather than to replace them. This
general approach has major advantages, including cost reduction, limited risks, and
decreased delays. But to succeed, a valorization project requests a specific approach.

In this section, we describe the project approach that we wanted to promote for this customer
case. The approach uses SOA and asset reuse as an efficient means to modernize and
revalorize old complex systems, such as large 3270 applications based on IMS or CICS.

The complete replacement of a complex and strategic old application in one time is an
expensive, risky, and long process. To face this situation, the SOA solution aims to
progressively transform and reuse an application, rather than replace it, at one time. This
simple but efficient idea requires a project leading method that is specifically adapted to this
major objective of valorizing asset reuse.
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This approach entails the following major concepts:

» Break the global project into several subprojects of reasonable size (8 to 12 months), with
each one bringing value to business and the first one building the foundations of the future
system.

» Imagine and build a target architecture that addresses the business needs and allows a
long and smooth cohabitation between the old system and the new one.

» Validate the target architecture and the migration process by realizing a prototype that
includes the major building blocks of the future system. Each component has limited
functionality to be compatible with the objectives and budget of a preliminary study.

» When compatible with the business needs, reuse the existing modules, after
transformation, if required, rather than developing new components.

This approach, which aims to valorize the existing system by efficient asset reuse, is founded
on the following principles:

Architecture is the key to success.

Begin with a mock-up (prototype).

Progressively enrich the prototype.

Reuse rather than build.

Allow new and old components to work together.
Strongly secure the migration.

Break a global realization into several subprojects.

vVVvyVvYyVvYVvYYyvYyy

We explain each of these principles in the sections that follow. Then we conclude with the
following items:

» The main benefits for renovation or renewal projects
» Prerequisites of the technical platform and the architectural method

Architecture is the key of success

The building of a good architecture is an important condition to succeed with an integration
project that aims to replace a large, complex, and strategic system. SOA technologies and a
SOMA-based architectural method are the powerful tools to build an efficient architecture.

It is important is to begin the architectural work as soon as possible. At the beginning of the
project, the functional needs are usually not well-known. Often the project leader thinks it is
impossible to work on the target architecture at this time. However, it is the right time to make
the first architectural decisions. Based on high-level business needs and a global analysis of
the existing system, the first architectural model must be built soon. During preliminary study,
this initial model is refined. Then at the end of this phase, the paper target architecture is the
first valuable deliverable. After that, the technical validation phase of this architecture has the
main objective to transform the vision from paper into a strong operational solution.

Defining the first architectural model has the following main advantages:

» All the analysis and specification work done by a business analyst is included in this
architectural framework. The result of this work is really reusable in the following stages of
the project.

» The initial architectural vision is largely improved with the implication of the business
analysts.

» The bottom analysis of the existing system to discover existing assets that are usable to
implement some components of the target architecture is strongly simplified if this one is
already partially defined. The discovery of valuable assets can impact the target
architecture.
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The architectural model at this stage is the result of the two complementary visions, the
business analyst vision and the integration specialist vision. The resulting
“meet-in-the-middle” architectural model allows all people who are involved in the project to
work with a common framework and to deliver a really usable production.

Begin with a mock-up (prototype)

Mock-up versus prototype: In common usage, a mock-up is a scale model of a structure
or device, that is usually used for teaching, demonstration, testing a design, and so on.

In theory, a mock-up should not be confused with a prototype. Profotypes are always
meant to function, even if not fully so, where mock-ups are only meant to look like the real
system, and do not function. The two are easy to confuse. They are used indiscriminately
in software and systems engineering especially, where mock-ups are a way of prototyping
user interfaces.

In this project and in this book, we use a mock-up when we want to model a structure (from
a conceptual model); this is the first phase. After the structure has been built, when it is
time to test the functions (using technologies), we use a prototype; this is the second
phase.

Generally, a mock-up or prototype aims to validate the main architectural, functional, and
technical decisions. If the mock-up is carefully designed, it can be easily extended and you
can have multiple versions of the mock-up. Each step adds components to the previous
version in order to become the foundation of the future system. Little by little, this mock-up is
upgraded with real application code to become the first deliverable of the project.

The mock-up or prototype implements all the architectural elements of the target architecture
but has limited functions. It voluntarily simplifies the processes, the business rules, and the
complexity of the code that is required to implement the services.

To achieve the benefit of reusing existing assets, the target architecture often integrates
legacy systems, such as IMS or CICS and WebSphere. In such as case, the mock-up or
prototype must combine IMS or CICS assets, the old transactions and related DL/I or DB2
databases, WebSphere resources, new Java components, and new DB2 databases.

The coding of the mock-up or prototype can start as soon as its specifications are written. As
soon as the development is ended, the mock-up or prototype is integrated with the old system
according to the principles that are defined for the target solution. The tests and the
integration with the acceptance system can start immediately after the development phase.

The interest of this approach is to validate the target architecture early in the process. It also
reduces the duration of the specification, the development, and the tests. We can also imply
the users earlier than in a classic method, which allows them to validate better the
specifications.
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Figure 1-8 summarizes the terminology used in this book as well as the associated chapters.

SOA-BPM mock-up
architecture

> Chapters 1 to 3

WBI-V6 mock-up
(based on WebSphere V6)
a) On IBM System p
On IBMSystem z

WBI-V6 Chapter 4
mock-up extensions
Chapter 5

WBI-V6
prototype

Figure 1-8 Terminology and chapter association

Progressively enrich the prototype

The final product that is delivered at the end of the project is produced by a functional
enrichment of the mock-up or prototype that was previously realized. The specifications of
this final product are written during the coding and the tests of the prototype. The coding of
the new components, which correspond to the business specifications, is made in parallel. As
soon as a component is specified, its coding begins. When the coding works, the new
component is integrated into the prototype, and the integration is redone in the acceptance
system.

The WS-BPEL specifications of the business processes and the code of the Java
components or IMS/CICS transactions that implement the services that are invoked by these
processes in the prototype are gradually replaced by the components of the final product. The
tests and acceptance are made according to the same principles. At every major delivery, the
new subsystem is revalidated completely.

At the end of the elementary coding and of the test phase, we have already widely validated
these new components in their context of deployment. Because the integration with the old
system has been already partially tested with the prototype, the integration tests of the final
product are noticeably shortened.

Reuse rather than build

Reuse of the existing code is often an efficient means to reduce costs, risks, and delays.
Analysts and consultants usually estimate that a “reuse” solution is five times less expensive
than a “build” solution. To modernize mainframe applications, the WebSphere integration
platform provides several technologies that favor the reuse of IMS or CICS transactions and
databases. Making efforts to reuse are a good practice.

Often the existing IMS and CICS code subsystem can be partially reused. Using WebSphere
integration capabilities, the existing code can be efficiently integrated in the target
architecture. In our customer context, it was decided that only the strategic functions that
bring value to business had to be rewritten in Java under WebSphere Application Server; the
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other functions could remain under IMS or CICS. If necessary, some DL/l databases would be
migrated to DB2.

Commercial packages, such as SAP solutions, can also be used to implement some
functions. For example, a business process can invoke services implemented by standard or
customized SAP modules through the Business Application Programming Interfaces (BAPI®)
or Intermediate Documents (IDOC) interfaces and one or several mediation tasks provided by
the ESB.

Allow new and old components to work together

To allow secure migration, the new components under WebSphere must support a long
cohabitation with the old components under IMS and CICS. The new and old databases must
then be synchronized.

The target architecture is based on efficient integration between WebSphere and IMS or
CICS, combining a partial rewriting (in Java) with the reuse of Cobol or EGL components. The
value of EGL is detailed in 5.1.1, “Enterprise Generation Language overview” on page 128.

Enterprise Generation Language: EGL is a fourth-generation computer programming
language. Its origins trace back to the IBM Cross Systems Product 4GL. It subsequently
became VisualAge® Generator and evolved into its current status as a strategic business
development language. IBM created EGL to help procedural programmers, particularly
those with RPG and COBOL experience, learn the concepts and practices of
object-oriented programming more easily. EGL programming tools are available as a set of
commercial plug-ins to the Eclipse-based IBM Rational® products, such as Rational
Application Developer and WebSphere Developer for System z. EGL generates the user’s
choice of either Java and COBOL executable code. Therefore, EGL programs can run on
practically all platforms and can address high performance business computing.

» The strategic functions are rewritten in Java under WebSphere. They access new DB2
databases.

» The other functions may be reused as Existing Business Services (EBS) after an
encapsulation of the existing code that may require a transformation of the former code
into EGL as explained in 5.1.1, “Enterprise Generation Language overview” on page 128.

» The former DL/I databases are also reused to allow the former programs to work without
modifications.

> A non-intrusive replication mechanism provides synchronization between the former DL/I
databases and the new ones under DB2.

The generic solution is an iterative and progressive renovation that:

» Applies the SOA-BPM model and uses the integration platform in order to:
— Rewrite the strategic functions in Java to bring values to business

— Transform the other functions as EBS, or convert them into EGL, to limit the costs and
risks of a complete replacement

» Starts the project by building the architectural foundation of the future system based on:
— A strong integration between IMS and WebSphere
— A synchronized replication between DL/I and DB2 through the ESB
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Strongly secure the migration

One fundamental principle is to allow a progressive migration, based on a smooth
cohabitation between the new and the former system during a potential long period. The
users can submit transactions to the former system or in the new system. At first, the new
system can be seen as an additional channel with a Web interface for accessing the former
channel, on a system that generally uses 3270 screens.

For example, existing 3270 screen interfaces that are used by external users can be
converted into a Web interface to be included in a B2B portal in the first steps of the project.
The 3270 screens interfaces, which are used only by internal agents, may be transformed
later into Web pages. External user interfaces are often less numerous than internal user
interfaces. This operation may be expensive if the application itself is made of many screens.
Also, the interfaces with the other information systems are still in charge of the former system.

Except for the initial load of the additional databases newly created, there is no need for
mechanisms to load master data. The existing programs can be reused to load and update
databases.

A smooth cohabitation between the old system and the new system allows iterative
development and progressive deployment. It also secures strongly the migration process.

Break a global realization into several subprojects

The principles that govern the implementation are in accordance with the SOA vision of a
progressive and iterative development in several sets. Each set brings business functionality.
The first set, set-1, implements the architectural foundation.

Figure 1-9 presents an example of a multi-step plan for an IMS renewal project that is split

into four subprojects, or four sets. It allows iterative development and progressive deployment
of a new system. The required investment can be, potentially, distributed over a long period of
time. The full implementation is broken down into four subsets: set-1, set-2, set-3, and set-4.

Implement
the more strategic
functions
WPS/DB2
Convert existing
components into EBS
step 1: step 2: step 3: IMS/DLI
Develop the Realize the » Include
prototype finished product other functionsw T —
R components into
Set'z. EBS

IMS/DLI

Set-4:

Build the first deliverable Reuse other

/ Reuse some
components
Set-1: P

Set-3: components
Build next
components
WPS/DB2
Add Realize the
additional — B2x
functions portal

Figure 1-9 Multi-step planning
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The multistep plan follows this approach:

1. Set-1 implements the most strategic functions and offers to the external users an
ergonomic Web interface. It implements the most strategic functions, which immediately
brings a strong business value. It implements the architectural foundation that is required
for the whole project. In set-1, the first step builds the prototype as an extension of a
mock-up that is developed during the preliminary study. Then sets 2 and 3 enrich this
prototype to produce the first deliverable of the project.

2. Set-2 aims to reuse an IMS component and fully integrates this component in a new
business process. The transformation of the 3270 screens into a Web interface is an
option that needs to be evaluated.

3. Set-3 implements new databases or extends the existing ones. It also realizes the
modifications of the processes or the services that are required to implement the
functional extensions that are requested by the business. The modification of the
processes is made at the BPEL level or by new business rules. The modification of the
services called by these processes requires modification or rewriting of some
components, for example WebSphere or Java services, or IMS or EGL transactions.

4. Set-4 aims to reuse another IMS component and integrate it in a new process by making
the required adaptations.

Set-2 and set-3 can be realized independently.

Main benefits for renovation or renewal projects

For the projects that aim to modernize an old mainframe application, this approach offers the
following main advantages:

» It allows iterative development and progressive development in a multi-step project.
» It authorizes a long and smooth cohabitation that secures the migration process.

» Compared with a scenario of a complete replacement, it reduces costs, delays, and risks
by reusing existing assets and productivity improvement. It delivers a product that is
usable in production after step 1.

Prerequisites of the technical platform and architectural method
To lead this approach, the following major elements are required:
» A strong integration platform (WebSphere Version 6 with the BPM, ESB, and portal

extensions) that includes efficient technologies and simplifies the reuse of existing
software assets

» A proven method of architecture (based on the main SOMA concepts) that combines a
top-down, business-driven vision with a bottom-up analysis that aims to valorize existing
systems
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1.1.4 The customer environment and business context

The “WBI V6” mock-up that is described in this book was developed during the preliminary
study of a large integration project in the automotive industry. The customer is a major
worldwide OEM, that had already chosen the WebSphere solutions for all its new information
system (IS) projects that require a J2EE application server or an integration platform. The
objective of this project was to modernize an old strategic application that was written in the
early 1990s in order to automate the distribution of spare parts through a network of dealers.

From a high-level view, the old application and the new system must have the same
requirements. They need to automate three major business processes and are both made of
the three same subsystems:

1. The management of the incoming orders (for spare parts) received from dealers
The subsystem that automates this process is known as OM for Orders Management.

2. The management of the production in the warehouses that deliver parts to the ordering
dealers

This subsystem is known as WM for Warehouse Management or WMS, which is usually
the acronym for commercial packages that automate this need.

3. The management of the supply chain that aims to optimize the global level of inventory
and to pilot the re-supply process for missing parts from their suppliers

This is known as SCM for Supply Chain Management.

This strategic application has to process about 300,000 orders every day in a first step and
more than 500,000 in the future. It requires a high quality of service in terms of:

» High availability
» Subsecond response times
» Scalability

The high-level business functions that are provided by the old and new system are the same.
They are provided by the three subsystems that were previously introduced: OM, WMS, and
SCM. Figure 1-10 illustrates the three subsystems, the major functions they provide, and the
main flow of business events exchanged between the subsystems. The subsystems are
explained in detail in the sections that follow.
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Orders Management
The OM subsystem supports the following actions:

» Receives, controls, and registers incoming orders

» Allows dealers to follow-up on the status of their orders in real time

» Monitors the deliveries and notifies the dealers when their parts packages have been
delivered

The spare part orders that are received from dealers are controlled by the OM subsystem
against the parts database. After processing the business rules and checking the level of
inventory, the valid orders are registered in the orders database and are then transmitted to
the WMS subsystem.

The main objective of the SOA-BPM mock-up is to automate the major business process
known as Create_Order. As shown in Figure 1-11, the OM subsystem entails three main
functions:

1. Control and register new orders received from dealers

The orders can be received from a Dealer Management System (DMS) or typed into the
Web portal. Then, the order needs to be validated and registered in the orders database.
A reservation is made for these parts in the inventory database. After that, the valid orders
are sent to the WMS subsystem.
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2. Track the progress of order processing

During the processing of an order, the WMS subsystem signals the end of each major
step. These changes of status are recorded into the orders database that can be queried
by dealers.

3. Deliver and invoice

This function monitors the parts deliveries and makes out an invoice that is sent to the
dealer when the order has been delivered.

In addition, the OM subsystem provides two other application functions that are not shown in
Figure 1-11:

» Alert management and system monitoring

This function enables specialized operators to manage the relationship with the dealers
and pilot the application.

» Claims, take backs, and returns

This function allows the dealers to take back useless parts to the OEM. If their claims are
accepted, they can return these parts to the warehouse. From an application point of view,
this function is complex, although it has no added value in terms of business. This function
is discussed further in Chapter 5, “From the current architecture to the SOA: A migration
experience” on page 127.
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Figure 1-11 The OM business process
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Warehouse Management

The WMS subsystem pilots all the activities in the warehouses that store the spare parts. As
shown in Figure 1-12, the WMS subsystem consists of the following functions:

1. Schedule and process orders

At regular time intervals, a scheduling algorithm, whose goal is to deliver the production
planning, processes all the orders that are received from the OM subsystem. In order to
optimize the activities of the warehouses, this planning details all the operations that the
production agents have to execute.

The following main operations make up the production process:

2. Process reception

Picking: The operation aiming to retrieve of all parts required by an order
Packaging: The filling of packages containing these parts
Loading: The loading of packages into the trucks

Delivery: The transport from the warehouse to the dealers

When the missing parts orders to suppliers (by the SCM subsystem) are received, they
are stored in the warehouse and the inventory database is updated.

The packages of spare parts that correspond to the orders received before 5:00 p.m., for
example, are processed and delivered the day after to the dealers who placed the order.
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Supply Chain Management

The SCM subsystem aims to optimize the level of the global inventory. Figure 1-13 shows the
two main functions of the SCM subsystem:

1.

Supply Chain (SC)

Based on the forecast sales of parts, a complex algorithm evaluates the needs of the
dealers. Taking into account these needs and the level of inventory, another algorithm
computes the re-supply plan. Then SC activates the re-supply process and transfers the
list of the required parts.

. Supplying and Inventory Management (IM)

The re-supply process requests each supplier to deliver the required spare parts to
warehouses. It sends an order delivery as Electronic Data Interchange (EDI) documents
to the suppliers and updates the inventory database. When the supplier has processed an
order delivery, it sends back a shipping notice as an EDI document to the OEM. Later, the
corresponding parts are delivered to warehouses.

More on the SC component: The SC component was formally called the SCM component
and was made of an ISV package. The IM component is made of a specific developed
application. The SCM in this document refers to the use of these two components: the
SCM package (named SC) and the IM.

The SCM subsystem, which is based mainly on batch computing, is not simulated in our
mock-up. Only the reception of parts coming from suppliers and the related updates of
inventory database are simulated.
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A strong integration need between the OM, WMS, and SCM subsystems
The business needs require that the three subsystems be well integrated, for example:

» OM must transmit all valid incoming orders to the WMS subsystem in order to build the
production plan. Urgent orders are processed immediately; stock orders are deferred until
05:00 p.m. in our case.

» The WMS subsystem must signal to the OM subsystem the end of the four major
production operations: picking, packaging, loading, and delivery. The OM process that is
activated by these events updates the orders database. This tracking allows the dealers to
follow-up on the status of their pending orders.

» The algorithms of the SCM subsystem require knowledge about the level of inventory and
the parts that have been sold.

» When the OM subsystem detects missing parts that are required by urgent orders, it must
signal this event in real time to SCM in order to activate the re-supply process as soon as
possible.

» The parts that are received from suppliers are stored in the warehouse by reception
agents. The WMS subsystem signals the corresponding business events to the OM
subsystem. The OM process, which is activated by these events, updates the inventory
database. If some orders are waiting for these parts, the update of inventory also
reactivates the processing of pending orders.

Figure 1-14 illustrates the complete subsystems and the flow among them.
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The samples presented in the previous sections illustrate that a powerful integration solution
is a good means to improve the efficiency of a new system. The SOA-BPM mock-up

implements some of these business cases.

1.1.5 The current IT application

The current customer application was developed in the early 1990s and can be summarized

by the following characteristics:

» The OM and SCM subsystems are both hosted on the System z platform.
— They are made of batch jobs and IMS or 3270 transactions.

— The main data is stored in DL/l databases.

— Almost all the batch programs and all IMS transaction are written in a specific language
named obsolete language (OL). See 5.1.2, “Solutions to eradicate the obsolete

language” on page 130, for more information. OL was developed in the early 1980s.

— They are also batch programs coded in PL/I.

— Urgent orders are typed by dealers on 3270 terminals and are processed in real time.
Other orders are sent from the DMS, which is a generic application that automates the
dealers’ infrastructure. The DMS transfers files that are processed by batch jobs when

the IMS session stops.

» The WMS subsystem is hosted on a Hewlett-Packard (HP) Tandem server (later renamed
to NonStop S74000). Tandem was one of the few “NonStop Systems” that existed at the

beginning of the project. The WMS subsystem is implemented under Pathway by Cobol

and SCobol code and manages Enscribe and SQL databases. It is connected with the OM
and SCM subsystems of the System z platform by file transfers and in messaging mode by

an MQ link.

Figure 1-15 summarizes the current system.
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1.1.6 The future system

Future system requirements:

» From a technical point of view, the future system must eliminate all the points of fragility
from the current system. Therefore, it is necessary to gradually eliminate the usage of
the nonsupported programming language (OL).

» Furthermore, IS management has decided to disengage from the Tandem platform.
Therefore, it is necessary to substitute to the WMS subsystem with a new solution that
is running on either UNIX or the System z platform.

» The future system must also eliminate the main functional limitations that exist in the
current application. That may imply technical upgrades, such as migrating from DL/I to
DB2, to suppress several limits due to obsolete data models.

The project team of the new architecture had two main objectives in mind:

» Modernize the technical environment.
» Add business value to answer to new business requirements.

To modernize the current technical environment, the three major subsystems need to be
replaced by up-to-date solutions:

» For the SCM subsystem, the main business target is to improve the inventory
management. The chosen solution was to replace the old specific OL programs and DL/I
databases with a modern SCM package that provides new forecasting and re-supply
algorithms that are more efficient. The two products that were selected during the
preliminary study are the SCM solutions proposed by 12" and JDAZ?. These products have
been evaluated by a specific comparative benchmark.

» Another major business objective is to optimize management of the warehouses. For the
WMS subsystem, it was decided to replace the old specific Tandem application by a WMS
package that was bought on the market. The two products that were studied are the WMS
packages sold by Manhattan® and RedPrairie®.

» For the OM subsystem, the choice between a make or buy solution was more difficult.
After a comparative paper study between an SAP solution, using the SD/MM?® modules
with specific developments, and a specific development in Java under WebSphere, it was
decided to realize two mock-ups. This would allow for a comparison of these options and
ensure a good choice.

Figure 1-16 shows the three main subsystems and the major external flow of business
events. The dealers are now connected through the Internet via a B2B gateway and a B2B
portal hosted in a zone that is secured by a firewall (demilitarized zone (DMZ)).

1 To learn more about 12 solutions, see: http://www.i2.com/

2 To learn more about JDA solutions, see: http://www.jda.com/solutions/

3 To learn more about Manhattan Associates solutions, see: http: //www.manh. com/

4 To learn more about RedPrairie, see: http://www.redprairie.com/fr/default.aspx

5 SAP MM (Materials Management) is a module of the SAP Enterprise Resource Planning (ERP) package that is
used for Procurement Handling and Inventory Management. SD is another module that helps to optimize all the
tasks and activities carried out in sales, delivery and billing.
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Figure 1-16 The three subsystems in the future system

Two comparative mock-ups need to be implemented with the following business functionality:

Receive incoming orders from dealers

Control and register an incoming order

Route this order to a specific program that simulates the future WMS package
Simulate the processing of this order in WMS and track its progression

Record the current state of this order in the warehouse

Simulate queries that allow dealers to visualize the current state of their orders
Simulate the reception of new parts that come from suppliers and update the inventory

vyVVyVYyVYVYYVYYyY

These functions were selected because they are representative of the major OM business
processes and they illustrate well the strong integration need between the OM and the WMS
subsystems.

1.2 The architecture choices

A powerful integration solution that addresses the exchange needs between the OM, WMS,
and SCM subsystems is one of the key elements to improve the efficiency of business. The
processing in real time of all major events is also an efficient solution to answer the business
requirements. For example, the processing in real time of all orders allows the elimination of a
large part of the existing batch jobs. It allows the OM subsystem to be operational 24 hours a
day, which is an important business requirement. The tracking in real time of business events,
such as the orders status, the contents of parts packages, or the loading of delivery trucks, is
another strong business need.
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SOA and related technologies, such as BPM, ESB, and portal, offer an efficient means to
align the business needs with the corresponding IT solutions.

» An ESB allows the transmission in real time of all major business events between the OM,
WMS, and SCM subsystems.

» An efficient BPM solution allows the orchestration of real-time business processes that are
initiated by external events, such as the arrival of an urgent order, the reception of parts
coming from dealers, or a missing part condition into the processing of an urgent order.

Some of these business processes require that agents execute manual tasks when a
special condition occurs. For example, in a Create_Order process, a business rule can
stop the automatic processing of a valid order. In that case, a manual task that is executed
by a technical agent must decide if the order is either rejected, with a notification sent to
the dealer, or accepted, with a restart of the standard processing.

A missing part condition that is detected by the WebSphere Process Server can stop the
standard Create_Order process of an incoming order. As soon as the corresponding part
is received from a supplier, the related business event, which is sent by the WMS
subsystem to WebSphere Process Server, reactivates the processing of the pending
order.

» A B2x (B2B, B2C, or B2E) portal that personalizes the view of the business processes
depending on the role of people (dealer, technical agent, manager, and so on) increases
the value added by the IT solution.

» A B2B gateway allows the replacement of file transfers by asynchronous messages that
are based on Web services. The DMS that equips each dealer can directly activate the
Create_Order process onto the OEM system by sending an XML message to the gateway.

The architects who were involved in this project were also in charge of evaluating the SOA
solutions and the corresponding WebSphere Version 6 technologies, including the BPM
solutions, the ESB, the B2x portal, and the B2B gateway. Taking into account the major
choices that influence the architecture and the main business needs, this project was chosen
to test how the SOA target vision would be implemented.

Two mock-ups were required to choose between an integration solution, based on SAP, and a
full WebSphere solution, to validate the major SOA architectural concepts and the efficiency
of the related WebSphere integration platform technical solution. Therefore, it was decided
that the architecture of the two mock-ups must conform to the generic SOA-BPM model.

This model is an architectural pattern that helps to build SOA composite applications and
favors reuse of software assets. It gives an abstract view of the SOA and defines the SOA as
a layered architecture that is made of composite services that can be easily assembled to
build flexible business processes.

The following items are the main architectural orientations:

A target vision conform to the SOA-BPM model

A design based on major SOMA concepts

An iterative development and progressive deployment
A first experimentation of BPM solutions

vVvYyVvYyy

These items are explained from a conceptual point of view in the sections that follow. How the
existing products and solutions can implement these concepts is explained in 1.3, “From the
architecture to the prototype” on page 33.

As described in the following chapters, the WBI V6 mock-up has proven that these major
orientations were good and this test was considered as a true success by the customer.
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1.2.1 A target vision that conforms to the SOA-BPM model

As shown in Figure 1-17, the target architecture that is proposed for the project, and is
implemented by the two mock-ups, is an instantiation of the SOA-BPM generic model.
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Figure 1-17 The target architecture: An instantiation of the SOA-BPM model

The architecture is a composite application that integrates three (or four, if SAP solutions are
used) disparate, partially existing back ends (BE) by a new WebSphere front end (FE) and
implements the process (BPM) and the service (RBS) layers.

According to the SOA-BPM vision, the BPM layer implements the target business processes
as BPM models. It combines automated activities and manual tasks and invokes operations
that are exported by RBS through well-defined WSDL interfaces. This BPM layer can be
hosted on a WebSphere Application Server (WAS FE) or a WebSphere Process Server (WPS
FE) that is used also as an “integration platform” with its messaging ESB, which interconnects
the back ends.

The services are implemented by newly written Java code that is running under the
WebSphere Application Server or WebSphere Process Server and two (one SCM plus one
WMS) or three (plus one ERP if this option is chosen) commercial packages. An existing IMS
back end (not shown in Figure 1-17) was added later as explained in Chapter 5, “From the
current architecture to the SOA: A migration experience” on page 127, in order to reduce
costs, delays, and risks.

The central ESB loosely couples all the front end and back end components and supports the
exchange of messages in synchronous (S) and asynchronous (A) modes. A B2B gateway
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and a B2B portal allow the commercial partners (dealers and suppliers) to access to the
processes and services that are exposed by the WebSphere front end.

Incoming orders are received from the DMS through the B2B gateway or are manually typed
by dealers using an ergonomic Web interface hosted by the B2B portal. This B2B portal
provides the User Interface Service (UIS), which is implemented as a portlet, that allows
dealers to access the order tracking process.

The B2B messaging exchanges with the suppliers (sending of order deliveries and receiving
shipping notices) flow through the B2B gateway. A B2E portal allows specialized OEM
operators that support the dealers to monitor the application and to follow-up on the status of
the incoming orders.

By adopting this model, the project can quickly build a new, flexible system that automates the
major business processes and strongly reuses existing assets.

1.2.2 An iterative development and progressive deployment

28

The first estimations of a preliminary study showed that a complete replacement of the former
system at one time was an expensive, risky, and long process. The main reason is that the
former system is a complex and strategic application.

To address this situation, a general SOA recommendation was proposed to progressively
transform and reuse the system, rather than to replace it. This simple but efficient idea
requires a project leading method that is specifically adapted to this objective.

This method entails the following main concepts:

» Break the project into several subprojects of reasonable size, with a priority of building the
architectural foundation of the new system.

» Build a target architecture that allows a long cohabitation between the old and new
systems, simplifying the migration and supporting a progressive deployment.

» Validate this architecture and the related migration process as soon as possible by
realizing a mock-up (or prototype).

» Try to reuse the existing modules rather than develop hew components.

As explained in 5.2, “Target architecture of the new system” on page 135, the OM target
architecture reuses several existing IMS/OL modules and DL/I databases in order to reduce
the costs, delays, and risks. After the OL code is translated into EGL, it can be reused
(without risk) rather than writing new Java code.

IMS/OL modules: IMS/OL modules are written with the “obsolete language” nonstandard
language as explained in 5.1, “A generic solution to eradicate the obsolete language” on
page 128.

The WBI V6 mock-up has been designed with respect to these principles. lts main objective is
to validate the WebSphere Process Server or Java part of the target architecture. It is made of
new code that is written in Java, using DB2 databases and running in the WebSphere
Process Server infrastructure. Chapter 3, “Implementation of the WebSphere Process Server
V6 mock-up” on page 85, describes this SOA mock-up.

The initial mock-up can be easily extended to build a prototype that aims to validate the target
architecture of the new system. In order to demonstrate how to reuse the existing code, this

prototype adds the IMS, EGL, or DL/I environment to the WebSphere Process Server or Java
foundation of the SOA mock-up. It includes an ESB (the WebSphere ESB) that is required to
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efficiently integrate WebSphere Process Server and DB2 with IMS or DL/I (through the IMS or
JCA connectors and a DL/I or DB2 replication mechanism). This ESB also supports the
integration code that will integrate the future WMS and SCM packages with the OM
subsystem. Chapter 5, “From the current architecture to the SOA: A migration experience” on
page 127, details the realization of this prototype that also builds the foundation of the future
system whose prototype is the first deliverable.

1.2.3 SOA-BPM vision of the business processes

The two mock-ups implement the architecture that is built from the method that is described in
1.1.2, “The methodology aspects” on page 6. We started with a BPM modeling of the few
business processes that have a strong influence on this architecture. Then, we used the
SOA-BPM generic model as a template to define a first architectural vision of the future
system. This first draft implemented these two or three processes as required by the
SOA-BPM model. Its BPM layer orchestrates automatic activities and manual tasks and
invokes services provided by the RBS layer. This top-down business-driven modeling is
completed by a bottom-up analysis to discover the best solutions to implement these
services, with generally a choice of the buy, make, or reuse options.

Figure 1-18 illustrates the functional domains that are covered by the project. It shows the
SOA-BPM vision of the three main business processes that aim to:

1. Process the orders coming from the dealers (fl)

2. Receive the parts sent by the suppliers and update the inventory database ()

3. Supply the missing references (g)

The re-supply process that is optimized by the SCM package is out of the scope of the two
mock-ups and may be implemented in a further step.
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Figure 1-18 The three main business processes

The BPM model of the Create_Order process has been the main input that is used to build
the common architecture shared by the two mock-ups. This major process, which is the
process to manage orders that come from the dealers, is described in the following section.

1.2.4 SOA-BPM vision of the Create_Order process

Figure 1-19 details the BPM vision of the Create_Order process that aims to control and
register the incoming orders. It illustrates the implementation of the main process in the three
main solutions that have been studied. The three solutions are:

» Solution 1: A full SAP solution (on UNIX)

The control and registering of orders is fully provided by a standard SAP SD/MM process,
invoked by a BAPI, with some specific functions, such as calling Web services to access
the parts master data.

» Solution 2: A full WebSphere solution (with WebSphere Process Server on the System z
platform)

The control and registering of orders is fully provided by a specific application that is
written in BPEL and Java and that is running under WebSphere Process Server.
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» Solution 3: A mixed solution using WebSphere and SAP (z/OS or AIX®) that is
characterized by the two following choices:

— The Control_and_Registering_of_Orders process is provided by a specific
development (BPEL/Java/WebSphere Process Server) that invokes an SAP
subprocess, which aims to valorize each order.

— The Invoicing_of_the_Dealer process is provided by an SAP process in order to
simplify the interfaces with the financial system.
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Figure 1-19 The Create_Order process

Only solutions 1 and 2 have been implemented.

The target architecture proposed for the project described in this document fully conforms to
our SOA-BPM model. It is a composite application that integrates multiple disparate, partially

existing back-end systems by a new front-end system that implements the process layer in
Java. This SOA-BPM vision was applied to the OM subsystem. Three main solutions were

studied to implement the Create_Order process.

» In the full SAP solution, as shown in Figure 1-20, the Create_Order process is mainly a

standard SAP process that is invoked from the BPM layer as a BAPI.
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Figure 1-20 The Create-Order process: A full SAP solution
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» In the full WebSphere solution, as shown in Figure 1-21, the Create_Order process is a
new, specific application that is written in BPEL and Java and is running under WebSphere
Process Server. The activities of its BPEL model invoke the operations that are provided
by the SCA or Java Manage_Order_Component reusable business service.
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Figure 1-21 The Create-Order process: A full WebSphere Process Server solution

» In the mixed solution, using WebSphere and SAP, as shown in Figure 1-22, the
Create_Order process is a specific development in BPEL and Java under WebSphere
Process Server. It invokes a BAPI that aims to valorize each order with the pricing rules
and data from SAP.
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Figure 1-22 The Create-Order process: A mixed solution

In this mixed solution, the Valorize_Order activity invokes a standard SAP function that is
provided by the SD/MM module. Previously, an integration specialist using the WebSphere
Integration Developer development tool encapsulated this function as an RBS defined by a
WSDL interface, as for the other activities of this process implemented by Java or SCA
components. The ESB provides a transparent invocation mechanism that allows the
WebSphere Process Server to invoke all activities in the same way.

The mixed solution, which is based on business services that are provided by specific Java
code and SAP BAPI, is a good example of what is usually named a composite application. In
a composite application, the process layer invokes operations that are provided by several
disparate back ends, which are usually implemented with heterogeneous technologies, such
as IMS or CICS, WebSphere, and SAP or Siebel.

An ESB contains powerful technical mechanisms, such as JCA connectors and adapters or

mediation and mapping functions. These mechanisms allow the process or the service layers
to call any back end with a common invocation paradigm.
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1.3 From the architecture to the prototype

The target architecture needed to be in accordance with the SOA-BPM generic model. In this
architectural vision, the BPM layer implements the target business processes as WS-BPEL
models. The models invoke operations that are exported by RBS that can be provided by
legacy applications, commercial packages, or new J2EE or .Net applications.

The services of the RBS layer that encapsulate the business or technical functions by
well-defined interfaces are the building blocks of the SOA. In many cases, these services are
implemented by invoking slightly transformed legacy or packaged applications. They are
classified into two categories:

» The Core Business Services are small-grained services that aim to be shared by numerous
applications.

» The Application Business Services are large-grained services. They are often reused
inside of an application. A process is invoked through a B2B, B2C, and B2E portal and a
B2B gateway.

By adopting this model, the customer can quickly build a new, flexible system that automates
the major business processes and strongly reuses existing assets. The ESB loosely couples
the applications and resources that make up the processes. It provides a common, powerful
exchange mechanism between all the layers of the model.

Note: The B2B gateway and B2x portal use the ESB to invoke the processes that are
implemented by the BPM layer or services that are exposed by the RBS layer.

1.3.1 SOA implemented with the integration platform from
WebSphere Version 6

In this section, we describe the technologies, solutions, and products that we used to
implement the concepts that we introduced previously.

The integration platform

In order to instrument the SOA-BPM model, based on the strategic choice of WebSphere, the
architecture proposed for the project will be implemented with the five major technologies that
are summarized in Figure 1-23 and listed as follows:

» A J2EE application server, namely IBM WebSphere Application Server (fl)
» AnESB (@)

» A BPM engine, namely IBM WebSphere Process Server ()

» A B2x portal, namely IBM WebSphere Portal ()

» A B2B gateway for complementary study (§)
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Figure 1-23 The SOA-BPM model with the WebSphere Business Integration platform

The decision to evaluate the BPM solutions that are included in the new version of
WebSphere Business Integration platform (Version 6) requires the related following
technologies and tools:

» Service Component Architecture
» Service Data Objects

» WebSphere Business Modeler

» WebSphere Integration Developer

» WebSphere Business Monitor (Business Activity Monitor)

These technologies are introduced briefly in the following sections. For a more complete
description of these technologies, you can read the z/OS Getting Started: WebSphere
Process Server and WebSphere Enterprise Service Bus V6, SG24-7378.

The ABS, running in a J2EE application server, aggregates the CBS that is provided by
legacy systems (or ISV packages) to implement new logic and new rules that are defined by
the business analysts. WebSphere Business Integration technologies can give the vision of a
single, well-integrated system. The users access this integrated system with a browser by
using a personalized B2E or B2B portal. Then any modification of data can be forwarded
automatically by the ESB to all linked applications with a notification of all involved users if
required.

The Enterprise Service Bus
An ESB simplifies and accelerates the implementation of SOA solutions by:

» Decoupling the interface of a service from its implementation and technical aspects of its
invocation

Applications are exposed as services that use standard interfaces.
» Integrating and managing services at the enterprise level
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As illustrated in Figure 1-24, the main concept is to replace the direct connections between
applications by a hub and spoke infrastructure, which allows all integration styles.
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Figure 1-24 The Enterprise Service Bus

The ESB is an efficient means to encapsulate the existing code of a legacy application or
commercial packages and expose this code as services that are hosted in the RBS layer. For
example, an existing IMS or DL/I transaction that is written in Cobol and invoked through the
IMS/JCA connector may by exposed by a WebSphere ESB as an RBS that is specified by a
well-defined WSDL interface. This old transaction may be invoked in a BPEL process as a
true service. Later, this service may be replaced by a newly written WebSphere or DB2
component that implements the same interface without affecting the process.

The ESB can also publish an SAP ERP function as an RBS that is defined by a WSDL
interface. Through the SAP JCA connector, any standard or specific BAPI may be
encapsulated as a true service. Through the ESB, any SD/MM function or subprocess may be
invoked by a WS-BPEL process in the same way that a Java or SCA component is invoked.

The WSDL encapsulation of legacy and packages that provide WebSphere ESB is a major
concept that helps to valorize existing systems by reusing the asset.

BPM solutions

The integrated WebSphere Business Integration Version 6 BPM solutions aim to model,
implement, execute, monitor, simulate, and redesign the target business processes. These
WebSphere Business Integration Version 6 solutions and their related products include the
following tools:

» WebSphere Business Modeler is a tool that a business analyst uses to model, simulate,
and redesign the processes.

» WebSphere Integration Developer is a tool that an integration specialist uses to implement
the processes and to assemble the SCA components.

» WebSphere Process Server orchestrates business processes and invokes the service
providers through the ESB.

» WebSphere Business Monitor monitors the performance of the processes for further
analysis.

The SCA simplifies the programming model and promotes reuse of the services.
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Figure 1-25 presents these technologies and tools that have been used to design and
develop the SOA-BPM WBI V6 mock-up.
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Figure 1-25 Products composing the WBI V6 BPM solutions and its related technologies

Service Component Architecture and Service Data Objects

The SCA framework aims to simplify the SOA programming model and to promote the reuse
of services that encapsulate the business functions. Mainly, the SCA separates the
application business logic from the implementation details. It provides a universal
programming model that defines the interface, implementation, and references of a service
component in a technology neutral way.

The Service Data Objects (SDO) framework is the universal model for encoding the business
objects that are exchanged between all the components.

A service interface of a component is defined by a Java interface or WSDL Port Type.
Components can be assembled in a service module by linking the references and the
interface services that are provided by the components located in other modules. They can be
invoked through import functions. Services can be invoked from outside through export
functions, for example as Web services.

Figure 1-26 illustrates the relationship between these concepts.

For more detailed information, read z/OS Getting Started: WebSphere Process Server and
WebSphere Enterprise Service Bus V6, SG24-7378, or refer to an IBM developerWorks®
document about Service Component Architecture on the Web at:

http://www-128.ibm.com/developerworks/webservices/library/specification/ws-sca/
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Figure 1-26 Build, reuse and assemble with visual tools

SCA, SDO, and ESB mediations

The SCA and SDO technologies are also the foundation of a powerful ESB to provide valued
mediation. Based on the SCA and SDO frameworks, WebSphere ESB provides a universal
exchange mechanism that allows loose coupling of all components. These components make
up the business processes and plug value-added mediations. These mediations are built as
SCA modules between the providers and consumers of business services such as routing,
enrichment, logging, and formatting.

Figure 1-27 illustrates the relationship between these components.

D)

Export

Service Service
s Consumer

Mediatiob

Service

Provider Provider Provider Provider

]

Figure 1-27 ESB as a universal exchange mechanism
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1.3.2 Experimentation of the WebSphere Business Integration platform

In the SOA-BPM model, a business service that is exposed in the RBS layer is defined as the
set of operations that is specified in one WSDL interface. A service is the implementation of
this interface; it implements one interface grouping for a set of operations.

A business process that is implemented by the BPM layer must be previously modelled as a
graph of automated activities and manual tasks. In this BPM model, each automated activity
invokes an operation of a service that is specified by a WSDL interface.

The code that defines the logic of a business process specifies the sequence of its activities
or tasks and the flow of business objects between these nodes. The code can be created in
either of the following ways:

» Manually written as an EJB or a message-driven bean (MDB) component by a Java
developer in order to be deployed to a WebSphere Application Server

The SAP mock-up has been implemented with WebSphere V5 according to this first
solution.

» Automatically generated as BPEL-WS code by the WebSphere Integration Developer tool
from the BPM models that are designed with the WebSphere Business Modeler in order to
be deployed into a WebSphere Process Server

This major capability brought by WebSphere V6 has been used to develop the WBI V6
mock-up.

In the SOA-BPM target vision that is instrumented with the WebSphere business integration
platform (mainly Version 6 products), a business analyst (using a specific IBM product,
WebSphere Business Modeler) begins to model the future business process as a graph by
combining automated activities and manual tasks.

» For each automated activity, the business analyst specifies the service (RBS) that the
WebSphere Process Server will invoke at execution time.

» For each manual task, the analyst has defined a role (or a profile). An external repository,
LDAP for example, can be used to specify the agents who have this specific role.

» The business analyst also specifies the logical conditions of chaining automated activities
and manual tasks and the business objects that flow between all nodes of the graph.

» When the modeling work is complete, the analyst requests the modeling tool to export the
resulting process graph that is translated into BPEL.

Then, an integration specialist imports the WS-BPEL model in its development tool
(WebSphere Integration Developer, for example) and completes the definition of the process
with the information that is required for its execution into the WebSphere Process Server. In
this BPEL model, an automated activity (or a manual task) invokes a service through its
WSDL interface and exchanges input and output business objects that are specified in XML,
as SDO objects.

At the time of execution, the WebSphere Process Server chains the automatic activities and
the manual tasks according to the logic that is defined in the BPEL model. For each
automated activity, the WebSphere Process Server invokes the specified service through its
WSDL interface and transfers the input business object. At the end of the service, the
WebSphere Process Server retrieves the returned output business object, which is often the
input business object for the next task.

For a manual task, the WebSphere Process Server stops the automatic execution. It creates
a work item that is inserted into the to-do list of any agent that has the requested profile.
When one agent has performed this manual task, the WebSphere Process Server updates
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the to-do list and deletes the related work item. When the agent signals that the task is ended,
the WebSphere Process Server restarts the execution of the process.

The Create_Order process that is implemented in the WBI V6 mock-up has been developed
according to these concepts. A first implementation with only automated activities is detailed
in Chapter 3, “Implementation of the WebSphere Process Server V6 mock-up” on page 85.
An implementation that contain the manual tasks, closer to reality, is described in Chapter 4,
“Mock-up extensions” on page 109.

In the implementation of the Register_Order subprocess, the business logic is written in
WS-BPEL. The interfaces that specify the operations invoked by automated activities are
implemented in Java as SCA components that invoke a session EJB:

» These Java components access the DB2 databases directly, through JDBC™ or SQLJ, or
by calling IMS transactions.

» The new DB2 databases can be accessed directly through JDBC or the SQLJ API (the
choice of the mock-up described in this project).

» The existing DB2 or DL/I databases of the former system must be accessed by calling IMS
transactions through the IMS or JCA connector.

» The Java components use the JMS API to send MQ messages to other processes.

Figure 1-28 summarizes the following concepts:

» The Manage_Order_Component service, an RBS, is composed by the assembly of four
SCA components written in Java that export operations that are defined by WSDL
interfaces.

» The automated activities that build the Register_Order subprocess invoke (in synchronous
mode) the operations that are provided by this RBS, as well as exchange business objects
encoded as SDO.

» The Manage_Databases_Component service uses four DB2 databases managed by four
session EJBs that invoke four DAOs coded in SQLJ. The operations provided by the four
EJB are defined by four Java interfaces.
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Figure 1-28 Example of a BPM layer and the services invoked by the automated activities
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The Register_Order business process, modeled in WS-BPEL, is described in 2.3.4, “The
Register_Order subprocess” on page 80. Its activities directly invoke services that are
implemented by the SCA components written in Java and deployed in the same environment.
In that case, the ESB is not really used.

Through the ESB, its connectors, and adapters, the Register_Order subprocess could
transparently invoke services that are hosted in other environments. It could invoke external
Web services, existing IMS transactions, SAP BAPI, and so on. These pieces of code have
been encapsulated previously as RBS specified with well-defined WSDL interfaces.

For example, the prototype described in Chapter 5, “From the current architecture to the SOA:
A migration experience” on page 127, explains that the reuse of existing IMS or DL/I
transactions is an efficient means to reduce the costs and risks of a project. In that case, the
ESB and the IMS or JCA connector can invoke these old transactions that were transformed
previously in RBS or WSDL assets, by an integration specialist using WebSphere Integration
Developer.

1.3.3 System z as the target platform

40

Like the existing system, the future system will be a strategic application and requires a high
quality of service in terms of high availability, subsecond response time, and scalability. The
main criteria of decision for the target platforms is the quality of service, the investment costs,
the production costs, the ease of migration, and the durability of the solution.

» The OM and the WMS subsystems automate real-time processes and provide a better
answer to business needs if they are full real-time systems. They require both high
availability and excellent responses times.

» The SCM is a mixed subsystem. Some processes require real-time, but not all of them.
SCM requires a lower availability than OM and WMS. The optimization algorithms require
fast CPU and large memory resources.

» The packages that are pre-selected for implementing the WMS and SCM subsystems are
UNIX or Linux® solutions (though running also on Microsoft Windows®), which today do
not work on the z/OS platform. Therefore, UNIX platforms were considered to host these
systems. They provide partitioning capabilities that allow a better sharing of resources
than small, dedicated servers.

» The OM subsystem can be hosted on z/OS or AIX. The first version of the new OM

subsystem needs to process about 300,000 orders every day; it may be extended to other
countries. The OM subsystem will then have to sustain a charge of 500,000 orders or
more every day, and it will require a 24x7 availability.

For the OM subsystem, two scenarios have been studied: an extended SAP solution and a
specific realization under WebSphere. They both work on z/OS, but today only SAP under
UNIXis in production at this customer site and there is no intent to move SAP applications
under z/OS. Therefore, it was decided to develop the two initial mock-ups, the SAP
solution and the WebSphere specific development, on an IBM System p™ server running
AlX.

It was also decided to run the WebSphere specific application in a z/OS environment. In
that perspective, the portability of the code from UNIX to z/OS was an additional objective
of the “WBI V6~ prototype.
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The new system is built by the integration of two software packages, SCM and WMS, with
Java services specifically developed, mainly for the OM component. The target architecture is
an instantiation of the generic SOA-BPM model that is implemented with the WebSphere
Business Integration platform in which:

» The ESB supports all the exchanges between the main components.

» The B2x portal provides a Web access to the offered services.

» The B2B gateway manages all Web services exchanges with external partners, dealers
and suppliers.

This integration infrastructure has the following requirements:

» Support for a strong load with subsecond response time
» High availability

Note: The z/OS platform was considered for the real-time subsystems and the integration
infrastructure.

The following sections describe the reasons for choosing the z/OS environment, the complete
architecture of the full solution, and the steps for building the System z platform.

The final choice for OM: WebSphere and z/0S

After the positive results in terms of functionality and performance of the WBI V6 mock-up, the
final decision for the OM subsystem was to realize a WebSphere V6 specific application.
Therefore, it was decided to use the System z platform for the OM component and the
integration infrastructure, using Parallel Sysplex and the data sharing capabilities for
availability and scalability. Performance numbers of the initial mock-up built with WebSphere
Process Server Version 6 on the System p platform are provided in Appendix A,
“Performance tests” on page 145.

The exploitation costs of the System z platform were considered competitive, in particular with
the use of the System z Application Assist Processor (zAAP) to absorb the CPU load that is
required by the Java code. To learn more about zAAP, refer to the following Web address:

http://www-03.1ibm.com/systems/z/zaap/

Another reason for choosing the System z platform is that the customer already exploits
several other strategic applications on this platform. The customer is aware of the qualities of
this platform in terms of high availability, response times, and scalability.

Chapter 1. Customer business needs and architectural choices 41


http://www-03.ibm.com/systems/z/zaap/

Figure 1-29 shows the logical servers that host the three OM, WMS, and SCM subsystems
according to the major platform choices. The B2B gateway and the B2B portal are hosted on
a UNIX server that is located in the DMZ. They communicate with the OM subsystem on z/OS
by secured Web services.
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Figure 1-29 The future system
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Figure 1-30 illustrates a long-term target vision that is based on a unique, centralized OM
subsystem for dealers who are located in several countries and connected by the Internet.
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