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From the EDITOR

n Wounds

ike many people in the indus-
try, I'm torn over open source
software. I'm not opposed to
developers creating software
and deciding they do it for the love of
programming, and have no need for
payment - if they want to give their
work away, I see no reason why they
shouldn’t be able to do so, although I
think the people who want all software
to be free should first get uniform agreement
from everyone in the industry to work for noth-
ing before they get on that soapbox. Even though
I run a magazine in my spare time, I make my
living designing software, and I personally don’t
want to do it for free.
I'm not opposed to people who want to de-

velop for fun, or for the pure joy of programming.

Lots of students in college do this, and many
hardcore programmers who don'’t get enough
code during the day seem to grind it out after
hours as well.

Eventually though, the economics catch up.
Businesses will use whatever they can legally ob-
tain in order to create a competitive advantage,
or maintain parity. Even though an application
server provides capabilities that would cost
millions to develop internally, corporations balk
at buying one for tens of thousands of dollars

—which is where the open source people come in.

Consortiums such as Apache
make it easier for developers who
are interested in building a free ver-
sion of some tool to come together,
manage a project, and produce
software that is free and useful to
the community at large. Linux and
Apache Tomcat are probably two of
the most useful and successful
results of this type of endeavor.

Of course, when you get some-
thing for free, it seldom comes
with a warranty. This is one of the
biggest challenges for open source
—the fact that no apparent support
structure exists. Corporations that
are buying software often look not
just at the technical features of a
product, but also at the organiza-
tion’s support team and financial

SEAN RHODY

outlook. A troubled software company
with a good product can often spiral down
because of its financial position, even
when they have a superior product. Sup-
port is crucial to acceptance of software.
Enter the companies that provide
support for open source. Some are new,
such as Redhat, and some are existing
companies like IBM and Novell, all of
whom reap the benefit of the adoption
of open source by providing a security blanket
for when things go wrong. In one of the oddities
of open source, the developers who contribute
their brilliance get nothing, while companies
who package free software up and offer support
services make tons of money.
However the biggest challenge to open
source remains legal. Intellectual property is a
funny thing, and it’s hard to separate the TCP/IP
stack you wrote at work from the TCP/IP stack
you wrote for fun at home. Concepts and ideas
comingle and the legal ownership of things can
be contested furiously. Also, the risk of being held
liable for not purchasing a software license once
someone wins a court victory is still a factor that
prevents the adoption of Linux and other software
in corporations today. It's not a simple world we
live in, and free may end up being costly.
Nevertheless, open source software is clearly
in use, and it’s useful in the corporate world. Many
companies have adopted Linux,
Apache, MySQL, and other tools
that help them reduce their cost of
ownership. Things are no differ-
ent in the world of Web services.
Freeware tools abound that make it
possible to run a Web services stack
without paying any licensing costs.
Our focus this issue is on just some
of those tools and products that can
help you deliver Web services with-
out costing you a fortune — at least
until the next lawsuit. ©
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Industry Commentary

Open Servicing

t seems as though as soon as the

open source community rallies

around a technology, the IT in-

dustry starts taking it more seri-
ously - and finds practical application
for it. Ironically, although organizations
like the concept, despite the matura-
tion of the open source community in a
variety of platforms and technologies,
adoption of open source products in
large organizations is still an uphill battle. The
good news is that mainstream vendor prod-
ucts are now based on a combination of open
source technologies, and so mature products
from the community are finding homes in
many corporations.

One of the greatest values provided by open
source is the ability to think outside the “stan-
dards” box. We have all seen history repeat itself
as standards are proposed, modified, argued
about, and change ownership. Some get divided,
and some merge. In the end, although technol-
ogy standards are driven by a consortium, the
consortiums are primarily representative of a
handful of mainstream vendors with large mar-
ket shares. This is true in the case of platform
standards, such as Java, as well as technology
standards, such as XML, and the Web service
standards that stem from the base of WSDL,
SOAP, and UDDI.

Take the evolution of BPEL (Business
Process Execution Language), for example. It
has changed names form BPEL to BPEL4WS to
BPEL, and now WS-BPEL. Along the way, it has
had ownership from IBM, Microsoft, BEA, and
other vendors with base application server of-
ferings. Now the standard is owned as WS-BPEL
by OASIS. Also during the course of its evolu-
tion, it has branched out into other standards
like BPELJ. Along the way, open source imple-
mentations of BPEL have been made available
as alternatives to commercial products that tie
you to the vendors’ offering stacks.

The standards in Web services are becoming
unmanageable. The combination of standards
bodies and vertical standards for WS-Security,
WS-Interoperability, WSM, and so on have made
it really confusing for organizations to wade
through the mire and develop basic services. As
a result, the Web services that are being devel-
oped in most organizations are not well thought

AJIT SAGAR

out, and are on unstable foundations.
Besides the complexity of individual
specifications, it is not clear how all of
these standards will work together to
provide a viable technology platform at
any point in time. A natural result of this
is the incompatibilities between vendor
product offerings; often there is a lack of
integration between products in a stack
offered from the same vendor. Further-
more, on the practical side, it is not clear how
Web services that are developed after somehow
making standards and products work together
with be deployed and managed in a production
environment.

This week the Apache Foundation an-
nounced a new open source project to ad-
dress this issue — the Apache Synapse project.
Synapse is contributed by WSO2, which is a
Web services firm founded by leaders of the
Apache Web Service project. And guess where
the technology is from? A small island in Asia,
south of India, called Sri Lanka. The idea behind
Synapse is intended to address the issue of
creating something tangible from the quagmire
of standards around Web services. Synapse
plans to produce a service broker — lightweight
and scalable - based on Web services standards.
The broker will be developed with contributions
from Infravio, Blue Titan, Iona, Sonic Software,
and others. Synapse focuses on the implemen-
tation of a pure Web services stack, including
WS-Policy, WS-Security, WS-ReliableMessaging,
and WS-Addressing. Also, Synapse is targeted to
enable SOA adoption by combining with other
open source components such as Struts, Axis,
Spring, and Hibernate. In essence, Synapse is
the equivalent of your open source ESB. ©
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B With the unwavering prominence of service-oriented architecture (SOA) there is
an increasing interest in understanding what exactly it means for something to be
considered “service-oriented.” Thomas Erl recently completed a lengthy research
project for SOA Systems Inc. into the origins of SOA and the current state of
service-orientation among all primary SOA technology platforms. This body of
work contributed to the mainstream SOA methodology developed by SOA Sys-
tems and was also documented in Thomas’s new book, Service-Oriented Archi-
tecture: Concepts, Technology, and Design. We caught up with Thomas

(a previous contributor to WSJ) to ask him to share some of the insights he
gained from his work with SOA and service-orientation.

here’s no need to mention meaning continues to have on how

that SOA has become a automation solutions are construct-
major focal point of the ed. Its popularity to date is largely
IT industry and a primary the result of vendors advertising

consideration on numerous corporate SOA support or capability as part of

agendas. Nor is there a need to get into their product lines. Because SOA has

how SOA has been so heavily promot- been so vendor-driven, its mean-

ed that the term has already reached VWRITTEN BY ing has been somewhat divergent,
hall-of-fame status as one of the most THOMAS ERL skewed by proprietary technology
—_—

recognized acronyms in IT history. that is still identified with com-

What is more important than mon characteristics that transcend

the term itself is the impact its perceived

m September 2005

proprietary boundaries.

These common characteristics are critical
to defining and understanding an abstract
technology architecture classified as "service-
oriented.” Viewing SOA in abstract is what
establishes an agnostic reference point from
which proprietary implementations can be
measured and, ultimately, unified.

Vendor-Oriented
Service-Orientation

Vendors and other organizations in the
SOA space have published numerous papers,
blueprints, and even frameworks. Most such
documents serve the dual purpose of educat-
ing readers about SOA while marketing related
products or services. This is nothing new. Past
variations of client-server and distributed
architecture models have varied significantly
in both technology and design, depending
mostly on who and what was used to imple-
ment them.

However, because a core expectation of
SOA is its ability to harmonize and streamline
diverse technical environments, preserving
an abstract viewpoint is required to achiev-
ing its potential. This is because SOA, when
elevated to an enterprise level, can be used to
establish an ecosystem in which an agnostic,
overarching framework transcends proprietary
environments and constraints.

How the components and elements within
this framework are shaped and standardized

www.wsj2.com
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is of critical importance. This underlines the
need for a design paradigm that is sufficiently
generic so that it can be applied to solutions
regardless of implementation, while remaining
in alignment with where powerhouse vendors
and organizations are currently taking the
technology that is fueling the service-oriented
computing platform.

Service-Orientation
and Object-Orientation

Design paradigms have played an impor-
tant role in the evolution of technology and
application architecture. The most widely
recognized paradigm for distributed business
automation has been object-orientation. The
system-wide implementation technology for
object-oriented solutions has traditionally
been proprietary, where, despite the use of
the agnostic principles of object-orienta-
tion, objects or components are designed to
function and interact by using technology
and protocols specific to a computing and/or
vendor platform.

Service-orientation owes much of its ex-
istence to object-orientation. Like traditional
multitiered architectures, SOA is based on

amodel wherein solution
logic is distributed. As with
object-orientation, concepts
such as encapsulation, ab-
straction, and reusability are
fundamental to the design of
distributed units of automa-
tion logic (services) within

operation

SOA. Key differences in these und erIyin g und erlyin g
approaches a're focused on |Og|C : Ioosely : |0gIC
how these units relate to H LT PR
each other and the scope at . coupled .
which the respective para-
digms can be applied.
FIGURE1 | The underlying logic of a service requestor accessing a service is

. . . not directly dependent on the logic that underlies the service
Serwce-Orlentatlon itself. Services limit coupling to an exposed service contract, in
and the Separation this case a Web service interface with one operation.
of Concerns

I have yet to find a better means of explain-
ing service-orientation than to reach back to
that fundamental software engineering theory
known as the “separation of concerns.” This
theory essentially proposes that larger prob-
lems be decomposed into a series of individu-
ally identifiable problems or “concerns.” The
logic required to address or solve the larger
problem can then also be broken down into
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Service contracts formally define fundamental parts of a service. In the case of a Web service interface,
this includes operation and message components, as well as the overall service context.

individual units of logic that address specific
concerns.

Past design paradigms and development
platforms have applied this theory in different
ways. Component-based and object-oriented
designs, for example, provide specific ap-
proaches for the decomposition of concerns
and the design of corresponding solution
logic. Service-orientation establishes a new
and distinct means of realizing a separation
of concerns. As a design paradigm, it is an
evolution of past approaches, augmented and
extended in support of the overall goals and
characteristics of SOA.

Common Service-Orientation
Principles

Service-orientation began with a mod-
est scope — a basic set of principles centered
on an architectural model focused primarily
on distinguishing services as reusable and
discoverable resources. However, technology
architecture in support of service-orientation
is making significant strides, and extending its
reach into key realms of enterprise computing.

Expectations are being raised surrounding
anew era of business automation composed
of services as adaptive, shared software assets
that promise to infuse an enterprise with
organization-level agility, federated interop-
erability, and vendor independence. These
expectations have placed demands on what
a distributed automation solution classified
as “service-oriented” should be capable of,
expanding the breadth of the service-oriented

www.wsj2.com



paradigm and adding to and further shaping
its principles.

So far, eight common and fundamental
principles have been identified. Note that
these are classified as “common” in that they
represent a cross-section of the most widely
accepted design approaches and best prac-
tices promoted and practiced by the orga-
nizations most responsible for realizing the
contemporary SOA movement.

Here then are the common principles of
service-orientation:

* services are loosely coupled

* services share a formal contract

* services abstract underlying logic
¢ services are composable

* services are reusable

* services are autonomous

* services are stateless

* services are discoverable

Services are Loosely Coupled
Coupling refers to a connection between
two things. Within automation solutions, the

extent of coupling is a measure of dependency
in relation to the connection between units of
automation logic. A tightly coupled relation-
ship indicates a high degree of dependency,
whereas a decoupled relationship indicates no
dependency (and no connection).

A fundamental principle of service-orienta-
tion is that units of logic that are classified as
services retain a minimal level of coupling. The
underlying logic of a service and its requestor
are therefore not tightly coupled nor are
they decoupled. They ideally retain a level of
coupling that is classified as “loose” by limiting
dependencies between a service and its clients
on an agreed-upon service contract.

Services Share a Formal Contract
Units of automation logic that are classified
as services must provide a contract in which
the terms of engagement are defined. As a
whole, service contracts can be composed of
legal and technical information. This principle
is primarily concerned with service descrip-
tion documents that comprise the technical

underlying logic

FIGURE 3
functionality they expose.

www.wsj2.com

Web service operations are part of a service contract that abstracts the underlying details of the

service contract and provide published details
about the service, such as its programmatic
interface, communication requirements, con-
straints, properties, usage policies, and even
preferences.

Software programs that request con-
sumption of the service must adhere to the
conditions of this contract. By restricting
awareness of the service (as well as the scope
of allowable communication) to what is
documented in the service contract, a loosely
coupled relationship is formed. The result
is the consistent abstraction of a service’s
underlying logic.

Services Abstract Underlying
Logic

Aside from what is published and de-
scribed in the service contract, information
regarding a service is hidden. This limits
dependency (and coupling) to the service
contract and essentially treats the service as a
black box.

One of the primary benefits of service
abstraction is that it allows for the mechanics
of the service (development technology, de-
ployment environments, etc.) to change with
minimal impact to client programs that have
become (loosely) dependent on it. The golden
rule, of course, is that the service contract
should remain immutable, so as to preserve
established service-client relationships.

FIGURE4 | The three core principles form distinct
relationships that establish fundamental

parameters of service interaction.
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The benefit potential for service-
orientation 1s high, but with the broad
application scope of its principles comes
the responsibility of properly planning
and standardizing its incorporation

The Core Trio

In a nutshell, the targeted use of service
contracts abstracts underlying service logic,
thus limiting the extent of coupling. Applying
the principles that implement these character-
istics results in a predictable and consistent re-
lationship between a service and its requestor,
thereby establishing a fundamental dynamic
of primitive service-oriented architecture.

There are, however, additional characteris-
tics that distinguish both service-orientation
and SOA. These build upon the foundation
laid by the core principles and are what mould
services into standardized units of automation
logic capable of realizing specific benefits as-
sociated with SOA.

Service Are Composable

Service abstraction imposes no limit on
what a service can encapsulate. This includes
encapsulation of other services. A service
composition represents a set of aggregated
services that are united to collectively perform
a particular task. The principle of composabil-
ity applies to individual services, and strongly
encourages that services be designed in sup-
port of aggregated assembly as composition
controllers, members, or both.

By ensuring that services are capable of par-
ticipating in multiple compositions, an inven-
tory of adaptive services can be accumulated.
The introduction of new or augmented business
requirements can then, to a larger extent, be ad-
dressed by the reorganization (or remodeling) of
services into new composition configurations.
Essentially, the modeling of these compositions
can be viewed as a form of service reuse.

m September 2005

Services Are Reusable

Regardless of the design approach taken,
a well-established benefit to separating
concerns is that individual concerns may not
be specific to a particular activity or busi-
ness task. The solution logic decomposed
to address these crosscutting concerns can
therefore become reusable. The reuse poten-
tial in SOA broadens because the scope of SOA
itself can be extended beyond solution or even
enterprise environments.

Attaining an effective level of reuse often
requires that a service be stripped of solution
and/or business process logic in order for it to
become adequately generic. As a result, service
reuse is a principle that is almost always real-
ized through standardized design. Key service
characteristics that support and help to foster
reuse are autonomy, statelessness, and dis-
coverability — each of which is addressed by a
corresponding principle.

Services Are Autonomous

It is preferred that services exist as inde-
pendently as possible — both from each other
as well as from other parts of the technical en-
vironment that may want to share the resourc-
es encapsulated by the service. Autonomy
represents the governance a service has at the
time of execution over the underlying applica-
tion logic required to carry out the functions
exposed by the service contract. The extent to
which a service can control its underlying logic
dictates the level of its autonomy.

Purely autonomous services have absolute
ownership of their resources, which allows
them to be better tuned for efficiency, reli-
ability, and availability. However, attaining
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FIGURE 5
service operations.

Service composition with Web services is actually achieved through the composition of individual
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this level of autonomy can be challenging.

For example, integration architectures where
services encapsulate legacy system logic fre-
quently require that resources be shared with
existing legacy clients. Also, the autonomy of a
service that is spearheading a composition will
be dependent on the collective autonomy of
all services involved.

Either way, services with a high level of au-
tonomy are considered the best candidates for
reuse, especially in environments in which us-
age patterns from multiple clients cannot eas-
ily be predicted. Note that although frequently
discussed in tandem with reuse, autonomy in
no way guarantees statelessness.

Services Are Stateless

State information is data specific to a cur-
rent activity or task. Its lifespan is generally
associated with this task and therefore the
manipulation and retention of state-related
data typically must occur at runtime.

State management can consume consid-
erable resources. Maintaining a condition
of statelessness therefore benefits a service
by increasing its scalability and availability.
Furthermore, the processing of state informa-
tion typically requires automation logic that is
specific to the business task being executed.
For services to maximize reuse potential,
their context and underlying logic must be as
generic (task-neutral) as possible. Emphasiz-
ing stateless design supports the reallocation
of task-specific logic outside of the service or
to dedicated, stateful services.

Note that unlike autonomy, services can-
not attain a level of pure statelessness. While
processing, a service is stateful for a period of
time. This principle simply emphasizes that
the duration of this period be minimized.

Services Are Discoverable

Service discovery has been a well-pro-
moted aspect of SOA. This principle does not
require that service-oriented applications be
outfitted with service registries or other forms
of discovery mechanisms. Instead, it supports
the overall notion of discoverability by focus-
ing on the design of the service itself.

Service contracts describe technical
aspects of a service to facilitate consumption
by potential clients. Specifically, discoverabil-
ity introduces conventions that foster clarity
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and descriptiveness on a granular
level. These conventions govern
discoverability characteristics
related to both human interpreta-
tion and automated evaluation of
the service contract.

Additional
Considerations

There are further qualities com-
monly associated with services and
service-orientation that are relevant
to generic service design, but
that do not necessarily qualify as
governing principles. A well-known
example is the common belief
that services should have coarse-
grained interface designs. This
type of consideration is important
when designing service-oriented
solutions, but should be classified

The functionality offered by an agnostic Web service
operation can be reused by multiple service requestors,
each possibly involved in different business tasks.
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FIGURE 7 Autonomy can be assessed at the Web service operation level by defining the execution boundary
required for the operation to perform its function.
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more as a design guideline to be applied when it
suitably fulfills specific requirements.

For example, it is almost always desirable
for a service to be reusable, autonomous, and
loosely coupled from its consumers; however,
the appropriate measure of interface granular-
ity needs to be assessed on a service-by-ser-
vice basis (especially when designing com-
positions). This is why a distinction between
principles and guidelines is beneficial.

How Service-Orientation
Principles Interrelate

Each principle influences or is influenced
by others. Interprinciple relationships estab-
lish the overall service-orientation dynamic
and are therefore an important aspect that is
worth understanding prior to incorporating
service-orientation into concrete designs.

The manner in which principles inter-
relate is a broad subject matter. Relationships
can be straightforward or complex, uni- or
bi-directional, direct or inadvertent. Further,
the extent to which applied principles affect
each other can also be influenced by external
factors, such as environmental conditions.

A glimpse of how the core trio from Figure
4 acts as a primary enabler of the remaining
principles is illustrated in Figure 9.

~ service
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service
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FIGURE 9
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A perspective of how the core three principles support and affect the remaining five. Many additional
perspectives exist, as each principle has distinct relationships with others.

Service-Orientation
and Web Services

You may have noticed that we have yet to

really discuss service-orientation in relation to
Web services. As with object-orientation, the
design paradigm established by service-orienta-
tion is intended to be implementation-agnostic.
Its goal is to establish a set of interrelated prin-
ciples for the purpose of attaining the benefits
associated with contemporary SOA, regardless
of how SOA itself is manifested in the real world.

Having stated that, though, it is important
to acknowledge the Web services technology
platform as providing the foremost means of
realizing these principles. Loosely coupled
relationships, the use of service contracts,
the abstraction of underlying logic, and the
ability for services to be composed are natural
characteristics that can be realized through
the mere use of Web services.

This highlights the suitability of Web ser-
vices as a means of achieving service-orienta-
tion. In fact, it’s fair to say that the emergence
of these common principles has been directly
influenced by the availability and popular-
ity of the Web services technology platform.
However, despite the ability for Web services
to natively fulfill core principles, realizing an
effective level of service-orientation requires
attention to design and standardization.

For example, in the Web services world,
reusability is made possible through deliber-
ate analysis and design, during which generic
processing logic is created and expressed
through standardized WSDL, XSD schema, and
policy definitions. Web service autonomy is
also achieved through explicit design with the
focus on the level of exclusivity a service has to
the processing logic it encapsulates.

Statelessness within Web services can be
maximized through the deferral of state-
related processing responsibilities to other
parts of the solution environment (including
intentionally stateful activity management
services), and discoverability can be enhanced
through the use of naming conventions and
annotations that are applied to individual
service descriptions.

Also worth noting is the use of SOAP head-
ers as a key feature of the Web services platform
that supports several principles, including
reusability, autonomy, and statelessness. SOAP
header blocks allow messages to be outfitted
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Services are the fundamental
building blocks of SOA and the quality
and consistency with which they are
constructed ultimately determines not
only the success of the solutions that
utilize them, but also the potential of an
organization to propagate service-
orientation throughout its domains

with a wide range of metadata associated with
the message contents as well as the business
process or activity in which the message is
participating. This further alleviates the need
for services to contain task-specific logic, and
emphasizes the creation of generic services that
are capable of facilitating multiple requestors in
multiple business process contexts.

Service-Orientation
and the Enterprise

The scope of this discussion has so far been
limited to principles that apply to the design
of individual services. However, service-orien-
tation is a broad paradigm that is capable of
realizing large-scale SOA benefits through the
application of key principles to the enterprise
as a whole.

For example, services can be categorized
into service models with predefined func-
tional characteristics and implied, high-level
contexts. These standardized services can
then be organized into coordinated layers
that are positioned to abstract entire domains
within an organization. The use of service lay-
ers effectively implements a loosely coupled
relationship between these domains. This
significantly amplifies the effect of service-ori-
entation, resulting in the potential to contrib-
ute to and even realize major benefits, such as
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increased organizational agility.

Of course, it all begins with the service.
Services are the fundamental building blocks
of SOA and the quality and consistency with
which they are constructed ultimately deter-
mines not only the success of the solutions
that utilize them, but also the potential of an
organization to propagate service-orientation
throughout its domains.

To this end, I generally emphasize the de-
velopment of highly agnostic and standardized
service logic so as to allow an organization to
consistently build an inventory of reusable
and compatible services, each abstracting a
distinct part of the enterprise. As the quantity
of these services grows, the fulfillment of new
business automation requirements becomes
less of a development effort and more of a
modeling exercise.

This aspect of service-orientation broaches
a large subject matter I haven't yet touched
upon in this article, namely the incorporation
of service-orientation within business model-
ing and business logic encapsulation. Deriving
services from business models, isolating
process logic into an orchestration service
layer, and using services to express enterprise
ontologies are important steps for abstracting
enterprise domains through service-orienta-
tion.

—

Summary

Variations of service-orientation exist, with
numerous SOA vendors and organizations
furthering its cause while also contributing
divergent definitions and implementations. To
accurately establish it as a mainstream design
paradigm, extracting commonality from these
contributions provides a useful, generic set of
accepted principles.

These principles can be applied for dif-
ferent reasons and at different levels. They
propose a shift in mindset and philosophy in
solving real world problems through targeted
abstraction of solution logic. The benefit po-
tential for service-orientation is high, but with
the broad application scope of its principles
comes the responsibility of properly planning
and standardizing its incorporation.

As with past design paradigms, simply
separating concerns is not enough. A common
vision of how this separation is accomplished
is required. The unit of logic used to address a
concern, the system built with units of logic, the
enterprise composed of systems, the business
community consisting of enterprises — all benefit
from threads of commonality. Service-orienta-
tion is an ambitious paradigm that aims to define
these threads with the ultimate vision of weaving
them into all levels of business automation. ©
o o o

This article contains diagrams from SOA
Systems Inc. methodology documentation
and Service-Oriented Architecture: Concepts,
Technology, and Design by Thomas Erl (792
pages, Hardcover, ISBN: 0131858580, Prentice
Hall/Pearson PTR, Copyright 2005). For more
information, see www.soasystems.com and
www.serviceoriented.ws.
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SOA Testing
Framework

A framework to test your services in
service-oriented development

B Service-oriented architecture (SOA) has become today’s technology buzz

and it's rapidly becoming a mainstream approach to enterprise systems design.

Beyond the buzz of SOA, organizations face several challenges as they attempt

to truly effectuate the paradigm shift towards SOA. One critical challenge is: How

can we assure the quality of the business services that we build? Can the services

we build withstand the test of rapid organizational change? One way to address

this challenge is through the use of effective testing methodologies and tools for

the services deployed under an organization’s SOA fabric.

new development WRITTEN BY set of test cases to ensure qual-
methodology - servic- ANBARASU ity immediately as peripheral
es-oriented develop- KRISHNASWAMY, changes are continually being

ment of applications
(SODA) - is emerging to accom-

pany the paradigm shift toward e

SOA. Today’s agile software teams

need effective tools to smoothen

the transition. This article analyzes, designs,
and demonstrates a tool that can prove invalu-
able to organizations implementing SODA: an
automated services testing framework.

This article will demonstrate an auto-
mated SOA testing framework. Founded upon
J2EE, XML, and SOAP as well as open source
frameworks including Ant, JUnit, and XML-
Unit, this powerful tool can prove invaluable
to the agile organizations that are imple-
menting SOA. Using the tool, organizations
can both unit test for fine grained, “atomic”
services as well as integration test loosely
coupled, coarse grained business services
that orchestrate the granular services. Since
change is constant, development teams can
automatically execute the services’ original
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made. The framework has the fol-

lowing features:

¢ Completely XML configurable

¢ Advanced test input configura-
tion (XML input, database state
management)

¢ Sophisticated output verification capabili-
ties (for both success cases and errors)

e Complete integration with Ant builds

¢ Automated JUnit code generation and
execution

¢ Easy-to-read HTML report generated as
output

The Need for Automated
Services Testing

In any software development project, test-
ing requires significant time, effort, and disci-
pline. The following common steps should be
followed to assure proper and efficient testing:
* Define a test plan that outlines the testing

process and exit criteria

¢ Derive test cases from use cases or business
requirements

¢ Generate test data and/or scripts for each
test case

¢ Outline the expected results for each test
case

¢ Execute the test cases

» Verify whether the results of the test cases
match the expected results

¢ Generate reports to measure the software’s
quality against the test cases

* Fix/resolve remaining defects in the soft-
ware

¢ Continue executing/verifying/fixing until all
test cases succeed and defects are resolved

With the advent of extreme programming
and agile development methodologies, organi-
zations are advancing their testing efforts dra-
matically. Rather than employing error-prone,
time-consuming manual tests at the end of
development, many teams are now automat-
ing testing during — and often before —
development. Code is integrated nightly and
run against suites of automated tests to con-
tinuously verify quality.

Testing services in a SODA environment is
not very different from testing ordinary soft-
ware components; the main difference is that
services are generally reusable implementa-
tions of business processes that orchestrate the
functionality within lower-level components
and other finer-grained services.

Services are highly amenable to testing.
Services have well-defined interfaces and
hence well-defined inputs and output. Their
behavior is therefore predictable enough
to apply commonly used black-box testing
methods that are very amenable to automated
testing.

Automated testing of services will become
crucial to organizations that are undertaking
SOA initiatives. Enterprise environments are
constantly changing. For example, at one time,
an organization may use JD Edwards as its ERP
for managing orders. Then a merger happens,
and suddenly, the underlying ERP is standard-
ized to the parent company’s Oracle ERP. In an
SOA world, the underlying implementations
of the order management services will have to
be swapped. However, the service interfaces
should remain the same. (More commonly,
O/S patches are frequently installed, service
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packs are applied to application servers, small
fixes and enhancements are developed, and
so on...)

Because change is constant, development
teams should be able to automatically execute
the services’ original set of test cases to ensure
the quality immediately as changes are being
made. This will save untold time and effort,
and will remove the error-prone elements of
the process.

Typically, from the broad business re-
quirements, individual service use cases are
created. This will lead to service design and
implementation. In a Test Driver Develop-
ment (TDD), test cases are created from the
use cases or service design well before the con-
struction of the services. Test cases should be
generated to test out a number of things such
as decision points, validation rules, varying
system states, business rules, and other ex-
pectable conditions. Figure 2 shows the trans-
formation from service design to test cases to
account for all of these parameters. Typically
hundreds of test cases could be created to test
the system thoroughly. Any changes to any of
these parameters will mean it’s necessary to
run all of the tests all over again. This clearly
warrants the need for the automated testing.

Requirements for a Testing
Framework
A framework that can effectively meet the

needs of software teams that develop and test

services in a SODA environment should have

the following capabilities to allow you to:

» Test services at a unit and integration
test level (a unit test of a coarse-grained
“composite” service naturally serves as an
integration test for fine-grained services that
are orchestrated by the composite service)

» Invoke target services using a standards-
based approach (SOAP)

* Be very flexible and configurable to perform
only the necessary steps in testing

* Allow test cases to be configured — rather
than coded - through a user-friendly XML
configuration file

* Leverage proven open source build/test
technologies and frameworks (e.g., Ant,
JUnit, XMLUnit)

* Auto-generate test case classes/code based
upon XML configuration

* Provide options to adjust the underly-
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ing state of the service ecosystem as an
alternate and corollary “input” to a test case
(e.g., to test for different service behavior
based on variances of data in the database)

» Verify XML output of a service against the
expected XML output defined for a test case

» Ignore specific XML nodes/elements dur-
ing output verification (for variable like
sequence numbers or date/time)

* Handle error conditions gracefully and
return the error message to the caller in a
standards-based way

* Provide the ability to set the state automati-
cally for every test case run

» Verify error conditions against expected er-
ror code(s)

* Execute all necessary testing actions from a
single command line

¢ Support running a batch of tests or one
specific test at a time

¢ Generate well-formatted, human-readable
reports about the test results

¢ Have the ability to integrate with automated
build and testing frameworks like Cruise
Control

Design of the Framework

Figure 1 shows the design of the frame-
work. The framework is designed to fulfill the
requirements that were presented in the previ-
ous section. jUnit is used to run the tests. An
XSLT code generator reads the configuration
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FIGURE 2 | Service design to test cases

file and generates the test cases. Then the test
case runner prepares the database state for
each test case as configured and runs the test
case using XMLUnit, taking the provided input
document. The database state is restored back
to the original value after the test is run. The
result of the test is verified with the expected
output by using a configurable XML compara-
tor. Results of the tests are stored in XML files
and formatted to user-friendly HTML as per
the provided XSL style sheet by the results
formatter.

Test Configuration File
The behavior of the tests is primarily

controlled with an XML configuration file.

This configuration file provides the following

information to the framework:

* Name of the test case suite

* Base directory for all files for a test case suite

» Service URI to invoke the Web service

* Name of the test case

¢ Location and name of input document for
test case

* Does the test case involve a change to the
database to test for the effects of data vari-
ances?

¢ If so, database update/cleanup script loca-
tions and documents

¢ [s the expected result an error condition or a
successful output?

e Iferror — what is the error code?
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e [Ifsuccess scenario, location and name of
output document against which to verify the
result

¢ Document elements to ignore when com-
paring with the expected output

Given this information, jUnit test cases can
be automatically generated. Table 1 illustrates
the properties of a sample test case suite
and Table 2 details the properties for each
individual test case element. Listing 1 shows a
sample configuration file for a fee-calculation
service. Listing 3 shows the XML schema of the
configuration file.

Code Generator

In order to execute each of the test cases in-
dividually and assert the results, jUnit requires
each one of the test cases to be a separate
method. In order to accommodate dynamic
additions of services through configuration,
the framework generates the jUnit test cases
by using an XSLT code generator. XSLT is a
natural choice for a code generator because it

can be easily integrated with Ant and the input
is in the form of XML. It is also a very elegant
approach to generate the test cases. Listing 2
shows a snippet from the XSLT code generator.

The code generator simply reads the
configuration file and generates the jUnit test
case method for each test case listed. One Java
class is created for each test case suite, and the
class is given a name based on the test case
suite name.

Running the Code Generator

Since we created the code generator in
XSLT, it is very simple to run it. We use the
XSLT Ant task to do this. The following shows
the Ant target:

<target name="codegen”>
<xslt basedir="test_data/codegen”
destdir="${test.case.dir}”
includes="Test*.xml”
extension=".java” style="test data/
codegen/style/codegen.xsl”>
</xslt>

</target>

To run the code generator, run “ant code-
gen” from command line.

Test Runner

The test runner module is responsible for
running the test cases generated by the code
generator. Test runner runs the tests and com-
pares the results from the service with the ref-
erence output. The test runner also makes sure
that the database state is changed and restored
at appropriate times and the result output is
created. Test runner provides a choice of run-
ning a specified test case or all test cases.

To run all test cases, run “ant testOnly” from
the command line. To run a single test case, run
“ant runTestCase —-Dtc=<test_case_number>.”

Setting Database State for the Test
When testing services, you will find the

Name Description

Name This is the name of the test case suite — the generated test case class will use the same name
baseDir Specifies the base directory where the input and output files are present
inputDir Input files directory — relative from the base directory
outputDir Output files directory — relative from the base directory
serviceURI Service URI is the end point of the service to be invoked
TABLE 1 Test cases (This table describes each of the attributes and elements for test cases and test case. Any attribute that is specified in the

outer level test cases may be overridden by the elements in the inner level.)
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need to make changes to the database in a
number of situations. In SOA there is an easy
way to perform this. If you create a generic
service that performs this update, it can be
invoked before the actual service is called.

What we did was to create a generic service
that can execute any SQL statement provided.
The SQL statements are listed in an XML file.
When we change the state of the database,
we must also reset it back to the original state
after invoking the service. This is achieved by
providing a list of compensating SQL state-
ments in another XML file.

These files are placed in two different fold-
ers in the file system, so that the framework
can access them as required. The database
state change is achieved by means of two SQL
files for each test case. An sql_prepare file has
the SQL to change the database state before
the test case is run, and an sql_cleanup file
has the SQL to restore the database back to
the original state. This is a very simple XML
file that has multiple “statement” elements
enclosed in an “sql” root element.

This is an example of the sql_prepare file:

<?xml version="1.0" encoding="UTF-8"?>

<sql xmlns="http://www.yourcompany.org/
payment/sql” xmlns:xsi="http://www.
w3.0rg/2001/XMLSchema-instance”>

<statement>delete from per fee</statement>

<statement>insert into per_fee values
(‘Online Convenience Fee’, ‘FF34', 10.00,

‘WE98’, 1, ‘', ‘Y')</statement>

</sql>
This an example of an sql_cleanup file:

<?xml version="1.0" encoding="UTF-8"?>

<sql xmlns="http://www.yourcompany.org/
payment/sql” xmlns:xsi="http://www.
w3.0rg/2001/XMLSchema-instance”>

<statement>update per_config set value =
*10.77.2.9" where param='CS_HOST_IP1’'</
statement>

</sql>

While this example shows changing
the state of the database, it could really be
anything. It could be reading and populating
a cache, updating some information in the
session, or running another service to set the
context for the service to be run.
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Name Description

—

Name This is the name of the test case — the generated test case method will use the name.
baseDir Specifies the base directory where the input and output files are present
inputDir Input files directory — relative from the base directory
outputDir Output files directory — relative from the base directory
serviceURI Service URI is the end point of the service to be invoked
errorCase Indicates if this test case is an error case or success case (the valid values are “Y” and “N”;
“Y” means error case and “N” means success case)
inputFileName Name of the file that has the input XML document
. Name of the file that has the expected output XML document (applicable only if errorCase
outputFileName o ! Xpected outpu ument (appli yi
lgnore Elements in the response document that should be ignored when comparing the actual
9 output and expected output (multiple elements may be listed as a comma-separated list)
errorNumber Expected error number (applicable only if errorCase is “Y”)
Indicates if any changes to the database state are required for this test case. If this is “Y,”
dbUndate the SQL files in sql_prepare and sql_cleanup folders under the baseDir will be executed
P before and after the test case execution, respectively. The file names should be <test case
name>_sql_prepare.sql and <test case name>_sql_cleanup.sql.
TABLE 2 | Properties for each test case element

Service Testing Engine

The testing engine encapsulates the com-
mon logic required to read the input data
and reference output data. It uses SAAJ API
to invoke the services in a generic fashion. It
also has the logic to verify the results of the
service while ignoring specified elements.
Outputs of many services have variable
elements that change for every invocation.
Some examples of this are transaction ID,
transaction date and time, and system-gen-
erated parameters.

The test engine also handles the error
scenario when the service may return a SOAP
fault with an application-specific error code.
It compares the error code returned by the
service with the expected error code specified
in the configuration file.

Results Formatter

Results formatter consolidates all of the
test results and creates human-readable
output in HTML format. The formatter can
be run using the “ant junitformat” com-
mand. The format of the output is specified
in an XSL.

Summary

In this article we discussed how useful
and powerful an automated testing frame-
work could be in an SOA development. We
also showed some techniques to implement
the testing framework. There is a trend
in the industry to move toward a shared
service model. IT should be aligned with
business and should be responsive to the

changes in business. This makes changes

in services inevitable. As multiple depart-
ments consume the services, it is important
to upgrade the services but to still reduce
downtime. There is no doubt that the SOA
testing framework will be a very useful tool
for achieving this.
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Listing 1: Sample Configuration File

Listing 1 displays the configuration of a service test
case suite that contains two test cases — one that
expects an error condition and another that expects a suc-
cessful output result. The listing demonstrates the hier-
archy of data elements. All of the common properties are
specified at the test case suite level and specific prop-
erties are specified at the test case level. A property
that is specified at the test case level will override
the same property at the global level. For example, you
can change the base directory for a specific test case by
setting it in the test case properties.

<testCases name="TestAddFeeService” baseDir="test_data\\
addFeeService\\” inputDir="in\\” outputDir="out\\”
serviceURI="http://localhost:7001/paymentEngine/org/
yourcompany/soa/payment/processes/fee/FeeService.jpd"”>
<testCase name="1_2_ la” errorCase="Y"” dbUpdate="N">
<baseDir></baseDir>
<inputDir></inputDir>
<outputDir></outputDir>
<inputFileName>1 2 la_in.xml</inputFileName>
<errorNumber>10007</errorNumber>
<serviceURI></serviceURI>
<ignore>transactionTime</ignore>
</testCase>
<testCase name="1_2 27" errorCase="N" dbUpdate="Y">
<baseDir></baseDir>
<inputDir></inputDir>
<outputDir></outputDir>
<inputFileName>1 2 27_in.xml</inputFileName>
<outputFileName>1_2_ 27 out.xml</outputFileName>
<serviceURI> </serviceURI>
<ignore>transactionDate,transactionTime </ignore>
</testCase>
</testCases>

Listing 2: Code Generator XSLT

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.
w3.0rg/1999/XSL/Transform”>
<xsl:output method="text"”/>
<xsl:template match="testCases”>
package org.yourcompany.tests;
import javax.xml.soap.SOAPMessage;
import junit.framework.Assert;
import org.custommonkey.xmlunit.Diff;
public class <xsl:value-of select="@name”/> extends
BaseTestService
{
<xsl:for-each select="testCase”>
public void test<xsl:value-of select="@name”/>()
{
try
{
String testCaseName = “<xsl:value-of
select="@name”/>";

log(“\n\n\n***%%% Begin test case: “ + testCaseName +
“ ******\n\n\n");

System.err.println(“\n\n\n****** Begin test case: “ +
testCaseName + “# **%%%*\n\n\n”);

Listing 3: Configuration File Schema

<?xml version="1.0"” encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema” ele
mentFormDefault="qualified”>
<xs:element name="baseDir”>
<xs:complexType/>
</xs:element>

<xs:element name="errorNumber”>
<xs:simpleType/>
</xs:element>
<xs:element name="ignore”>
<xs:simpleType>
</xs:simpleType>
</xs:element>
<xs:element name="inputDir”>
<xs:complexType/>
</xs:element>
<xs:element name="inputFileName”>
<xs:simpleType>
</xs:simpleType>
</xs:element>
<xs:element name="outputDir”>
<xs:complexType/>
</xs:element>
<xs:element name="outputFileName”>
<xs:simpleType>
</xs:simpleType>
</xs:element>
<xs:element name="serviceURI">
<xs:complexType/>
</xs:element>
<xs:complexType name="testCaseType”>
<xs:sequence>
<xs:element ref="baseDir”/>
<xs:element ref="inputDir”/>
<xs:element ref="outputDir”/>
<xs:element ref="inputFileName”/>
<xs:element ref="errorNumber” minOccurs="0"/>
<xs:element ref="outputFileName” minOccurs="0"/>
<xs:element ref="serviceURI"/>
<xs:element ref="ignore”/>
</xs:sequence>
<xs:attribute name="name” use="required”>
<xs:simpleType>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="errorCase” use="required”>
<xs:simpleType>
<xs:restriction base="xs:NMTOKEN">
<xs:enumeration value="N"/>
<xs:enumeration value="Y"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="dbUpdate” type="xs:string”
use="required” />
</xs:complexType>
<xs:element name="testCases”>
<xs:complexType>
<xs:sequence>
<xs:element name="testCase” type="testCaseType”
maxOccurs="unbounded” />
</xs:sequence>
<xs:attribute name="name” type="xs:string”
use="required” />
<xs:attribute name="baseDir” type="xs:string”
use="required” />
<xs:attribute name="inputDir” type="xs:string”
use="required” />
<xs:attribute name="outputDir” type="xs:string”
use="required” />
<xs:attribute name="serviceURI” type="xs:anyURI"”
use="required” />
</xs:complexType>
</xs:element>
</xs:schema>
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The'

Stands for BUSH

Differentiating pure-play BPM from rebranded EAI
and Workflow technologies

B The use of the term BPM (business process management) is becoming
increasingly confused as former EAl vendors claim BPM capability and the lines
between BPM + SOA and ESB applications are blurred. This article will differ-
entiate what is unique and distinct about BPM compared to other technologies
such as EAI (enterprise application integration) and ESB (enterprise service
bus), and it will also attempt to characterize what exactly constitutes a Busi-
ness Process as opposed to an Application Integration, Web Service Orches-
tration, or Data Translation problem. All the while we will be remembering and
focusing on the fact that the “B” in BPM stands for Business.

nterprise Application tion server vendors that became ESB
vendors who are keen to platforms. It’s not surprising then, given
preserve the revenue-gen- the dramatic growth being experienced
erating capabilities of their and predicted for BPM applications
(some at the expense of other market

offerings and who are also keen to grow

market share have historically recat- segments such as EAI) that we yet again

egorized themselves with emerging see vendors of similar, but different
market segments and their associated WRITTEN BY technologies such as EAI and Workflow
three letter acronyms. For example, KARL TREIER  (laim that these are BPM offerings. The
consider sales force automation (SFA) T T unfortunate effect is buyer confusion as
and contact management applications that to just what a BPM tool is and what a BPM tool is
overnight morphed into customer relationship not. To help buyers understand the distinction,

management (CRM) applications, and applica- let’s start by clarifying the fact that true BPM
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technologies may have EAI and Workflow roots,
though they were built from the “ground up”

to close the gap in EAI and Workflow deficien-
cies. Since BPM technology is a relatively new
software space, even the most mature BPM com-
panies have only been around for eight years
or fewer. These new players and independent
thought leaders in the space can only hope to
continue to try to educate the user community
about the true characteristics of an application
that will deliver the promise upon which the
technology was predicated.

Let’s examine what caused the BPM applica-
tion category to emerge and how it is radically
different from preceding technologies, even
though vendors of those technologies claim to
now be BPM applications. To understand where
BPM came from you need to recognize that
existing technologies were not filling a missing
need in the growing digital workplace. The two
major technologies to consider in this category
are EAI and Workflow. EAI was borne from the
fact that businesses were investing consider-
able sums in CRM, ERP, B2B, eCommerce, and
other applications that addressed the needs of a
narrow user community inside their enterprise,
but each application was tied to its own data
repository. To synchronize the data between
these applications and external partner compa-
nies, EAI, with its catalog of application-specific
adapters, emerged and filled the need. Given
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the emergence of Web services as a standard
mechanism for interacting with applications,
EAl applications have shed their dependence on
adapters and have morphed into a new breed of
application with a new acronym and an equally
technical sounding name, so now we have ESB
applications. I'm opening myself to endless
debate I'm sure, but I would categorize applica-
tions from Microsoft (BizTalk), Tibco, and Vitria
squarely in this category. Workflow, on the other
hand, was focused not on system-to-system
interaction, but rather on human-to-human in-
teractions and the sequencing of work from one
person to another. However Workflow didn'’t re-
ally attempt to automate any step of the process;
its objective was quite simply to ensure that the
right person was tasked with an activity at the
right time in a well-defined sequence. When you
consider what the focus was of each application
category it is clear to see that EAI was focused
on systems and data, and Workflow was focused
solely on the human worker.

So what is the philosophy behind business
process management? Well, first of all let’s agree

that BPM applications exist to support business
performance. BPM focuses on process and rules
as being the central and controlling entities.

The human workers, data, and systems are
supplemental entities that the process interacts
with and orchestrates to accomplish the goals
of the process. Second, business processes are
inherently human-worker dominated. A recent
Gartner survey revealed that 85 percent of BPM
implementations were around human worker-
centric processes. The systems and applications
that the human workers interact with are merely
vehicles by which the human workers get access
to the data they need to perform their functions
in an efficient manner. Let me just repeat this
last sentence again in a different way so that this
crucial point gets fully communicated. The sys-
tems and applications that your workers use are
tools that merely provide data and enforce rules
in a format that is relevant to their job functions.
A BPM tool should not seek to supplant those
systems and applications, it should instead em-
power the workers to continue to perform their
tasks in the applications that are most relevant to

their job functions. However it should elimi-
nate nonproductive activities such as manual
re-keying of data into those applications. So in
this respect the third key characteristic of a BPM
application sometimes causes it to be confused
with EAI applications (or more likely cause

EAl applications to be characterized as BPM).
BPM applications should be able to move data
between diverse systems, and not just enter-
prise applications like CRM and ERP, but also
classic human worker productivity tools such as
spreadsheet, word processing and collaboration
applications.

I think the best way to differentiate BPM
from EAI and Workflow is to examine an ex-
ample of a process that could not be handled
by EAI or Workflow alone, that exhibits all of
the characteristics described above, and that
has been successfully implemented using a
pure-play BPM application.

Figure 1 is a conceptual diagram of the en-
terprise customer acquisition process that might
be found in any company that sells configurable
products or services at negotiable prices and

Individual Case Basis (ICB) Opportunities Pose a Myriad of Complex Questions. BPM Provides Answers.
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under custom contract terms. This particular
process starts at step 1 with a sales executive or
sales engineer entering the characteristics of the
opportunity such as customer details, product
configuration, quoted pricing, and contract
terms into a CRM application (the relevant and
preexisting application for that user community).
This starts the process inside of the BPM ap-
plication that takes over the management of the
process, tasking of workers, application of rules,
and migration of data from system to system. In
this example the engineering department (step
2) is tasked with the next set of activities that are
relevant to the process and the data is populated
into the relevant pre-existing application. Step 3
sees the process and associated data moving on

and review of custom-contract language via a
word processing program and collaboration
portal. The end product of this process is the
automated creation of contract documents that
are populated with all of the data captured in

the CRM application and each application used
along the way, and because a BPM application
manages the entire process, users and manage-
ment gain real-time visibility into the state of any
opportunity moving through it.

Could an EAI application achieve the same
result? It is extremely unlikely: at best EAI ap-
plications could move the data between appli-
cations, but EAI would not task or notify users
when they needed to perform some action on
that data, nor would it provide the end-to-

To help buyers understand the
distinction, let’s start by clarifying the fact
that true BPM technologies may have EAI
and Workflow roots, though they were built
from the ‘ground up’ to close the gap in EA|
and Workflow deficiencies

to the financial analysts who have responsibility
for ensuring the profitability of the opportunity.
BPM eliminates the re-keying of data at this step
by automatically creating and populating Excel
spreadsheets that are derived from templates and
applies rules based on the results of calculations
within those spreadsheets to make a determina-
tion as to whether or not the financial analysts
even need to review the opportunity for profit-
ability. If the financial analysts need to review or
approve the opportunity then the spreadsheets
are e-mailed to them for review and approval. By
way of the application of rules defined within the
BPM application, step 4 ensures that the right
levels of management are involved in approving
the opportunity, and their interaction is facili-
tated through e-mail. Finally step 5 involves legal
in a collaborative process around the creation
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end visibility into the process and its human
worker activities. What about Workflow?
Certainly Workflow would be able to sequence
the human workers within the process, but its
inability to integrate systems and applications
into the process would almost certainly mean
that users would end up having to use UI
elements and forms that are rendered by the
Workflow application. Since Workflow applica-
tions also merely just sequence the activities
but not the movement of data, no real audit
trail or guaranteed data integrity will exist.

BPM on the other hand was successful in
implementing this enterprise-wide process
because it started with and focused on what the
process and rules were, not on what the sys-
tems were. Most notably, BPM enables people
to do their jobs in a way that comes naturally

to the employee, rather than forcing them to
change behavior and learn a new application.
Automation is introduced where appropri-
ate, such as the elimination of nonproduc-
tive activities like the rekeying of data, all the
while allowing the human workers to interact
with the process using common desktop tools
that they already know how to use. Only BPM
applications can solve or handle complex,
highly manual, enterprise-wide business
processes-like customer acquisition, demand
planning, forecasting, and IT asset manage-
ment. Only process management technolo-
gies that facilitate human worker interaction
within the process using the preexisting and
relevant applications those human workers
already have is a true BPM application. It is this
author’s opinion that the best BPM application
is one that is transparent to human workers
in all respects other than that it should seek to
eliminate nonproductive activities.

In summary I will digress slightly by high-
lighting a legitimate polarization that is occur-
ring between true BPM applications. Of course
polarization is occurring based on platform
(J2EE vs. .NET), and to a lesser extent, on un-
derlying architectural philosophy (SOA or not).
The emerging difference that I want to high-
light centers on the notion of who is doing the
implementation work. Who designs the process,
who defines the rules? Should this be put in the
hands of IT professionals or the process owners
(business analysts and subject matter experts)?
BPM tools were created to optimize business
performance and provide an agile infrastructure
to keep up with the business as it evolves over
time. BPM tools automate where appropriate
and effectively interact with the human worker
elsewhere. These characteristics represent the
makeup of a legitimate BPM offering. ©
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Describing Web

Services

in 2005

How to make Web services consumable today

B For years, WSDL has been synonymous with describing interoperable Web

services. However as the now venerable Web Services Description Language

(WSDL) 1.1 heads towards its fifth birthday, it finds itself beset with challenges and

opportunities. Currently in its second incarnation and heading for its third, WSDL

has been the definitive gold standard for providing descriptions of Web services. It

has especially been a smash success in terms of being the only broadly accepted

format for Web service description. Moreover, it has generally done a commend-

able job at it, and until recently, WSDL has been without much competition.

he Web services world

has changed considerably

though in the last halfa

decade and the problems
that the Web services model origi-
nally addressed have also changed
appreciably. At the same time, the
Web services community itself has

languages and development platforms
such as Ruby and Python have emerged
as Web services players, to name just
two of the more popular ones.

The standards side of the Web ser-
vices story has grown more complex
and sophisticated too. New arrivals are
put into the mix of WS-* standards all

WRITTEN BY
grown in size and diversity, often in DION the time. Absorbing all of these new
leaps and bounds. The same com- HINCHCLIFFE Web services standards is only part

munity has also evolved significantly T
in terms of understanding its own re-
quirements for Web service description. In the
face of the widespread success of Web services,
recent developments, and its own near-ubiq-
uitous adoption, will WSDL and its successor
always be right for the job?

In the last several years, increasing diversity of
Internet clients and services has become an im-
portant development for the Web services world.
For example, entities such as online retailers
Amazon and Yahoo now allow external partners
to plug into their own IT infrastructure through
Web services with very little formality. The num-
ber and style of computing platforms that provide
Web services have also proliferated. Notable new
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of the problem that organizations

face. It’s describing the use of these
standards to partners and clients that is becom-
ing a growing challenge. Fitting WS-* descrip-
tions into WSDLs aging view of describing Web
services has also not been straightforward. This
is because many new Web services standards,
most of which are layered on top of SOAP via its
extensibility model, often don't have a well-de-
fined mechanism to describe them in the WSDL
despite advances in this area with WS-Policy.
This means how WSDL fits into large Web servic-
es stacks and non-SOAP Web service protocols
will continue to be a problematic and important
issue. It'’s not yet clear how well the next version
of WSDL will address all of these challenges.

WSDL: The Web Services
Description Workhorse

What advantages does WSDL provide today
for the current generation of Web services cre-
ators and consumers? Ostensibly, WSDL still de-
livers a very usable, standardized, XML-based
(and hence machine readable) description that
most Web services development tools can use
to make it easy to understand how to interact
with a Web service. This includes information
such as location, protocol, operations, and
input and output message structures.

A classic example of what automated tools
can do with WSDL is the generation of a proxy
class. In this scenario, the WSDL for a given Web
service is read and used to create a representa-
tion of the Web service’s interface in the local
programming model. This is usually a proxy
object that looks like a local resource. Using it
is indistinguishable from calling code writ-
ten locally. When the automatically generated
proxy object, guided by the WSDL, is invoked,
it actually interacts with the Web service to do
the work and return any results. There are sig-
nificant advantages and disadvantages to using
WSDL in this way as recent industry experience
has revealed, and as we will see below.

Fortunately for the Web services community,
WSDL has generally aged well. The vast majority
of the experience with WSDL over the last few
years has been quite positive. In fairly static
environments with sophisticated Web services
toolkits, wiring together clients to Web services
is greatly facilitated by WSDL. WSDL makes it
straightforward for automated tools to read the
message structure, operations, and endpoint
information from a WSDL document and create
the easy to-use local representation of the Web
service. Programmers usually know exactly what
to do with an object in the local programming
language that represents the Web service. This
is terrific in a homogenous world, especially be-
hind an organization’ firewall, and it has worked
well for Web services users for years.

However, as Web services really begin to be
used in an ever more widespread manner on
the Internet and by more widely diverse clients,
the inevitable flaws in WSDL have become ap-
parent. For one thing, WSDL is designed to be
used by automated tools. If one has to process
it manually or develop a tool to do the same,
WSDLs structure can make it rather difficult to
do. Second, the type system that comes stan-
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dard with WSDL, XML Schemas (also known
as XSD), is capable of doing things that either
most programming languages can’t do, or that
can only be done in one particular program-
ming language and not another.

To recapture this interoperability, there
has been a growing trend moving away from
developing a Web services programming lan-
guage first. Contract-first Web service develop-
ment is increasingly popular and helps ensure
the message structures in the Web service
will work with most programming languages.
This trend is being driven by the fact that Web
services are succeeding in bringing together
increasingly different groups of users possess-
ing different Web services environments, both
inside and outside an organization. In particu-
lar this means a given Web service is ever more
likely to be used from a multitude of different
programming languages.

However Web services built from a
programming language-first perspective
and subsequently described in WSDL create
a problem: a Web service that tends to be
polluted with idioms from the programming
language. A Web service developed this way is
difficult to use from environments that aren’t
the same as the one in which it was created.
All of these issues chip away at the promise of
ubiquitous interoperability that Web services
have offered from the beginning.

Looking Forward to WSDL 2.0

To address the experiences with WSDL over
the last few years, the Web services commu-
nity has been hard at work researching and
repositioning WSDL and Web service descrip-
tion in general. In the W3C space, work on the
next generation of WSDL, version 2.0, has been
under way for some time now. WSDL 2.0 has
the promise to describe not only traditional
SOAP Web services, but also a wide variety of
services that can be provided over the net-
work, particularly including REST.

Certainly WSDL is heading in the right
direction goal-wise. Reconciling and aligning
WSDL so that it encompasses a wider variety
of Web services models like REST and others
will be extremely helpful to frequent consum-
ers of Web services, particularly if they are
from external organizations. Most organiza-
tions would probably be very happy to have a
Web service description language that covers
90 percent of their needs.

WSDL 2.0’s inclusion of several popular
Web services models is an excellent step as
well as a necessary one if a single, standard-
ized Web description language is to be widely
adopted. Also while WSDL 2.0 shows promise,
adoption will likely be hindered by its almost
too-robust structure and feature set. A detailed
description of WSDL 2.0 is not the point of this
article, but note that WSDL 2.0 is designed to
specifically be used

SOAP

Web Service Description Languages

by tool creators to
automatically create
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REST

Web services to

SSDL

@eeedeD (wn DL)
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of this has particular

poignancy for Web services development and
the community. This is because from a Web
services creation standpoint, the common
understanding of which service description
language(s) are accepted and expected will
likely change in the near future. On the con-
sumption side of Web services, the need for an
easy-to-use Web services description that lays
out how to interact with the service will likely
grow in importance.

If there is just WSDL 1.1 and WSDL 2.0 to
deal with, can’t aWeb services supplier just
deliver descriptions in both? Not necessarily,
especially if the Web service is non-SOAP. In
fact, the larger Web services community has
been increasingly concerned about the issues
of WSDL 2.0 complexity and the various short-
comings of WSDL 1.1. To that end, a variety of
alternative Web services description formats
has been proposed. Some of the formats are
existing standards while some are ad hoc inven-
tions designed to solve particular problems.
Many of these are getting increasing attention
and it’s likely that Web services creators and
users will both need to be familiar with them
depending on the situations they face.

The State of Web Service
Description Languages

At the time of this writing, there are at least
14 different generally known service descrip-
tion formats that can be used to describe
Web services. Included in this list is the Web
Service Description Language (WSDL) 1.1
(www.w3.org/TR/wsdl), WSDL 2.0 (www.
w3.0rg/2002/ws/desc/), SOAP Service Descrip-
tion Language (SSDL) (www.ssdl.org/), Really
Simple Web Services (RSWS) (http://webse
vices.xml.com/pub/a/ws/2003/10/14/salz.
html), Web Resource Description Language
(WRDL) (www.prescod.net/rest/wrdl/wrdl.
html), Norm’s Service Description Lan-

guage (NSDL) (http://norman.walsh.
name/2005/03/12/nsdl), Simple Message Ex-
change — Descriptor (SMEX-D) (www.tbray.org/
ongoing/When/200x/2005/05/03/SMEX-D),
Web Application Description Language (WADL)

(http://weblogs.java.net/blog/mhadley/wadl.
pdf), Resedel (http://recycledknowledge.

blogspot.com/2005/05/resedel.html), Resource
Description Format (RDF) (www.w3.org/RDF/),
RDF-Forms (www.markbaker.ca/2003/05/
RDF-Forms/), Web Services Modeling Lan-
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guage (WSML) (www.wsmo.org/wsml/index.
html), Web Ontology Language (OWL) (www.

w3.org/TR/2004/REC-owl-features-20040210/),
and the Web Description Language (WDL)

(www.pacificspirit.com/Authoring/WDL/).

WSDL 1.1 and WDSL 2.0 are the W3C'’s
answer to Web service description and WSDL
2.0 is actually quite capable and robust, but
at over 100 pages for the Core Specification
alone, WSDL 2.0 is considered too weighty for
many development tasks.

SSDL is a fascinating and feature-rich Web
service description language for sophisticated
SOAP Web services and their interactions. It
includes full support for an XML-based service
description in Sir Tony Hoare’s concurrency
description language, Communication Se-

quence Processes (CSP) (www.usingcsp.com/),

tion types of REST Web services using XPath
and even has a preliminary version in Python.
WRDL is not generally accepted in the REST
community yet.

NSDL is a creation of Norman Walsh and is
a creation in direct response to particular dif-
ficulties the author had with WSDL. Designed
to make the use of Web services straightforward
for ordinary programmers while at the same
time making it possible for Web service provid-
ers to describe interfaces in a standard way and
easily achieve interoperability. NSDL created
some waves in the Web services community
and is a partial catalyst for some of the other
Web server description languages on this list.

SMEX-D is described as the simplest
possible description of an exchange of XML
messages. The brainchild of XML cocreator

The right Web services description
language makes It easy for a given set
of clients and services to interoperate
—and that's what Web services are

really all about

as well as a Pi Calculus for describing the
protocol framework. SSDL tools are in alpha
stages now but there is already a processor for
itin C# and in the .NET Framework 2.0.

RSWS is a minimalist answer to Web service
description, and its name, Really Simple Web
Services means what it says. Developed by
Rich Salz, RSWS attempts to fit the Web service
schema definition, interface definition, and
location definition into the practical model
that “avoids the excesses of WSDL.” RSWS’s
overall theme is to be good enough instead of
comprehensive, and reusability and support
for typeless schemas of any format (including
non-XML) are listed as two major benefits.

WRDL is a REST service description lan-
guage and hence has beaten WSDL 2.0 to the
punch in the realm of REST-based description
languages. WRDL describes the representa-
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Tim Bray, SMEX-D is an exercise in elegance
and simplicity and its entire description runs
a mere three printed pages. Though it’s safe to
say it has some clout due to its creator, SMEX-
D has only recently been getting attention,
especially since it supports SOAP and REST
and pretty much any other Web service model.
No tools yet support SMEX-D but then again,
they probably aren’t needed.

WADL is an interesting and novel new entry
into the world of Web services description.
Designed specifically to provide the simplest
possible alternative to WSDL, WADL is designed
to describe simple XML/HTTP integration sce-
narios and Ajax clients. WADL uses a combina-
tion of textual description and XML schemas,
and is the brainchild of Marc Hadley.

Resedel is another REST web service
description language. It’s a hybrid of SMEX-D

and NSDL and was created by John Cowan. It’s
still in the early stages of development.

RDF is the eminent grise of service de-
scription languages and was conceived by
Tim-Berners Lee himself. While not specifi-
cally designed for either SOAP or REST, RDF
is extremely powerful and will likely be the
description engine that powers the forthcom-
ing semantic Web, if and when it gets off the
ground. At that point, or even before (which is
the point here), it would make a lot of sense to
describe Web services in terms of RDE

RDEF-Forms is a state machine-like descrip-
tion language can be used to describe how
a service changes the state of information.
Created by Mark Baker, RDF-Forms is highly
regarded and while it’s not an actual service
description language, it is an effective way of
describing how REST and some SOAP services
actually operate. There is increasing talk of its
being an effective model for incorporation into
a service description language, or evolving
into an SDL in its own right.

WSML is a sophisticated and complex Web
services modeling language. It can form very
detailed descriptions of set of Web services.
The WSML working group is attempting to
develop a proper formalization language
for semantic Web services and a rule-based
language for the semantic Web. While not in
widespread use yet, WSML has a surprisingly
extensive list of working tools, and even a full
SDK. Large organizations may be able to use
WSML effectively to create complete models
of their enterprise service architectures. While
they're overkill for any small development
effort, languages such as WSML are getting
traction in the formal methods and semantic
Web community.

OWL/OWL-S is another branch of the
semantic Web story. It’s a full Web ontology
language that is designed to describe the
full meaning of Web content, including Web
services. OWL uses XML Schemas, RDFE and
RDF Schema, and adds a layer of vocabulary
on top of it. While OWL is another language
that is probably too heavyweight for many
Web services developers and users today, its
key position in the semantic Web indicates
that reconciliation with it and the other Web
service description languages will eventually
have to happen.

WDL is a REST Web service description lan-
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Web Service

Description

Notable Strengths Possible Weaknesses

Language Models Supported 9

WSDL 1.1 SOAPHTTP Bk XSD/Other Universally recognized and Does* not support REST or some other.Web sqrvilce mogel;. Many
accepted WS-* protocols haven't reconciled their descriptions with it.
Embraces a wide variety of Web . o .

WSDL 2.0 SOAP/REST/HTTP Initial XSD/Other service models. Likely 1o be the ;‘ng di”‘:i(fﬁph's“cated* thismay affect learning curves
successor 1o WSDL. ption.
Excellent for the most detailed and -

SSDL SOAP Alpha XSD roblist SOAP service description. Only supports SOAP, and has limited tool support.

RSWS HTTP None XSD/Relax NG Simple and easy to learn. Non-standard, not well known, and no tool support.
One of the few REST o .

WRDL REST None XSD description languages. Limited tool support, only describes REST.
Supports a variety of

NSDL HTTP/REST None XSD non-SOAP Web service models No tool support, not well known.
and is simple.

¥ Supports most common Web ) )

SMEX-D SOAP/REST/HTTP None XSD/Relax NG service models. Very simpl. No tool support, still experimental.

WADL HTTP None XSD Designed especially for HTTP. Doesn't explicitly support SOAP or REST.

Resedel REST None XSD Solid REST support. No SOAP support.
Well known and has plenty of tool

RDF SOAP/REST/HTTP Limited XSD support, Provides ablity to plug Not really designed for describing Web services.
Web services into the Semantic
Web.
Not really a description language,

RDF-Forms REST Limited XSD but a useful change description Needs reconciliation with other Web service description languages.
language for REST.

WSML SOAP/REST/HTTP Initial XSD Zﬁggglla”d sophisticated, with ol |6y for many applications.

gy o Adds additional semantic meaning g
OWL/OWL-S SOAP/REST/HTTP Limited XSD e Standardized but not well known or understood.
WDL REST None XSD ‘Vaei]rgucaz%able FESTT G No support for SOAP model, little tool support yet.

Comparison of Web Service Description Languages

guage and targets a different way of describing
things than does WSDL 2.0. Specifically, WDL
assigns operations to resources and actually
leverages all of the strong capabilities of WSDL
2.0 such as schema and operation definition,
URI construction, and configuration of HTTP
parameters.

Conclusion: Where Web Service
Description Is Heading

There is little doubt that the landscape of
Web service descriptions will grow increasingly
crowded and complicated in the next few years.
It’s also quite likely that some of these methods
for Web service description will become de facto
and accepted alternatives to WSDL and the
other standards-based description languages.
This isn't necessarily bad since it means the
right tools are available for the job of building
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or using Web services. The right Web services
description language makes it easy for a given
set of clients and services to interoperate — and
that’s what Web services are really all about. This
means Web services creators and users will need
to continue to track the prevailing winds and of-
fer descriptions of their Web services in the most
commonly requested formats.

On the standards front, WSDL 2.0 will bring
important and needed change to the industry
as it provides a wall that fewer can scale, and
forces some to take a serious look at credible
alternatives, particulary for heterogeneous
applications and lightweight nonstandard Web
services. Unfortunately, there are few that are
clear alternatives today, leaving Web service
description very much in a rebuilding year.
Hopefully 2006 will bring us reconciliation
and resolution as more practical experience

and improved solutions resolve the issues sur-
rounding Web services description. ©
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Gan Your SOA
Make You Money?

Reuse of services + agility = ROI

B Why do we do what we do? | mean, why do we design and implement SOAs?

The truth is we do so to improve our business, thereby making it more adaptable

and ready to accept change without major disruptions. However, what does this

mean to the bottom line?

hese days, IT architects
and business people
must work hand-in-
hand to determine if
changes proposed are the proper
course for a business. Indeed, the
application of an SOA has differ-

to better define the value. These

include:

¢ The number of services that are
reusable

¢ Complexity of the services

e The degree of reuse from system
to system

ent degrees of ROI, depending on WRITTEN BY
the problem domain. The cost of DAVID The number of reusable services
implementing an SOA should be LINTHICUM is the actual number of new ser-

directly related to the benefits to
the business, in both hard and soft
dollars. Let’s explore this.

Why We Service-Enable

We implement SOA for two major
reasons. First is the ability to save devel-
opment dollars through reuse of services.
These services may have been built inside
or outside of the company, and the more
services that are reusable from system to
system, the more ROI we get from our SOA.
Second is the ability to change the IT infra-
structure faster to adapt to changing needs
of the business. This, of course, provides a
huge strategic advantage and thus allows
for the business to have better chances of
long-term survival. While determining the
ROI on agility is difficult to figure out in
hard dollars, we know the value is there.

Reuse of Services

Under the heading of service reuse, we
have a few things we need to determine
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vices created, or, existing services

abstracted, that are potentially
reusable from system to system. The
complexity of the services is the number of
functions or object points that make up
the service. We use traditional functions
or object points as a common means of
expressing complexity in terms of the types
of behaviors that the service offers. Finally,
the degree of reuse from system to system

is the number of times you actually reuse
the services. We look at this number as a
percentage.

Just because we abstract existing sys-
tems as services, or create services from
scratch, that does not mean that they have
value until they are reused by another
system. In order to determine their value
we must first determine the Number of Ser-
vices that are available for Reuse (NSR), the
Degree of Reuse (DR) from system to sys-
tem, as well as the Complexity (C) of each
service, as described above. The formula to
determine value looks much like this:

Value = (NSR*DR) * C

Thus, if you have 100 services avail-
able for reuse (NSR=100), and the degree
of reuse is at 50 percent (DR=.50), and
complexity of each service is, on average, at
300 function points, the value would look
like this:

Value = (100*.5) * 300
or
Value = 15,000, in terms of reuse

If you apply the same formula across
domains, with consistent measurements of
NSR, DR, and C, the relative value should
be the resulting metrics. In other words,
the amount of reuse directly translates into
dollars saved. Also, keep in mind that we
have to subtract the cost of implementing
the services, or of creating the SOA, since
that’s the investment we made to obtain

The cost of implementing an SOA
should be directly related to the benefits
to the business, in both hard and

soft dollars
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the value.

Moreover, the amount of money saved depends
on your development costs, which vary greatly from
company to company. Typically, you should know
what you're paying for, functions or object points,
and thus it’s just a matter of multiplication to
determine the amount of money we are saving by
implementing a particular SOA.

Agility

Agility is a strategic advantage that is difficult
to measure in hard dollars, but not impossible. We
first need to determine a few things about the busi-
ness, including:
e The degree of change over time
e The ability to adapt to change
* Relative value of change

The degree of change over time is really the
number of times over a particular period that the
business reinvents itself to adapt to a market. Thus,
while a paper production company may only have
a degree of change of 5 percent over a five-year
period, a high technology company may have an 80
percent change over the same period.

The ability to adapt to change is a number that
states the company’s ability to react to the need for
change over time. The notion is that the use of an
SOA provides a better ability to change IT to adjust
to needed changes in the business.

Finally, the relative value of change is the
amount of money made as a direct result of chang-
ing the business; for instance, a retail organization’s
ability to establish a frequent buyer program to
react to changing market expectations, and the
resulting increases in revenue from making that
change.

Determining an SOA’s ROI is not an exact sci-
ence, but with some analysis and some realistic
data points, you can figure out how much value
your SOA implementation has brought you, or will
bring you. Again, we need to cost justify the use of
this approach and technologies, and the informa-
tion presented here should help you along the road
to creating your own business case. C)
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NEXT

ISSUE OF WSJ...
FOCUS: .NET

The Momentary Enterprise

Prior to the year 2000, business was a world in love with office
spaces and corporate travel. We traveled to work (the office) every
day. We traveled away from the office for customer meetings, for
internal meetings, for conferences, for awards ceremonies — we
traveled because we could and we believed that it was necessary
for the competitive advantage. That all changed rather quickly with
the economic downturn of the early 2000s and, of course, 9/11. In
short order, we relearned how to do business by staying put.

Web Services Assurance for Insurance
Timely delivery of a quality Web services solution requires func-
tional testing at each layer throughout the development process.
New test automation solutions empower insurance domain
experts to verify critical business processes at each phase and
layer of delivery. Web services promise insurance companies the
ability to be rapidly responsive to both regulatory requirements
and market opportunities by enabling changes to software sys-
tems without disrupting internal integration among applications
or external integration with brokers, agents and partners.

Best Practices and Solutions for
Managing Versioning of Web Services
Service-oriented architecture and Web services are being critically
considered by most organizations today in some form or another.
The adoption of SOA and Web services has taken up momentum af-
ter the standardization of various aspects such as security, business
process coordination, transaction management, communication
protocol, registration and discovery, etc. However, one notable and
practical aspect of designing, implementing, and managing services
has not been tackled at a specification level. This aspect is related
to the management of change and interface versions.

Does Your SOA Achieve Agility?

Agility seems to be the buzzword du jour. There are “agile enter-

prises,” “agile manifestos,” “agile programmers.” and “agile archi-
tectures.” Slap “agile” in front of just about anything and marketers
believe it will sell better. Yet, one of the primary goals of using ser-
vice-based architectures was to create “agile systems.” This begs
the question, was it just marketing or is there something to it?
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Autonomic SOA

Achieving fully “business-conscious” IT systems

B Service-oriented architectures (SOA) and autonomic computing are among the

hottest topics in IT today. SOA simplifies integration and facilitates the compo-

nentization of enterprise-wide systems, thereby enabling optimal business agility.

Autonomic computing allows these systems to operate without human interven-

tion — through self-configuring, self-healing, and self-managing capabilities. By

combining autonomic computing with SOA, enterprises can now achieve a new IT

utopia, named “Autonomic SOA.” However, this new level of autonomic computing

goes beyond just reacting to traditional IT issues, such as increasing the speed to

diagnose, repair, and prevent future issues. Autonomic SOA is also able to respond

dynamically as changes occur within business conditions and processes, thereby

empowering enterprises everywhere to achieve flawless execution on a dalily basis.

A Healing Touch:
Autonomic
Computing

A useful analogy for

understanding auto-
nomic computing is the
human nervous system.

Autonomic controls in the

human nervous system ARTHUR

send indirect messages MATEOS

that regulate temperature,
breathing, heart rate, and
digestion without conscious thought. If your
core body temperature rises too high your
autonomic systems cause your sweat glands
to secrete and cool you down automatically
and involuntarily. By analogy, an autonomic
computing system keeps core IT systems
functioning at a basic level. If the CPU of
a particular system appears to be overbur-
dened, or another runs out of disk space, the
autonomic system adapts to the situation by
adjusting and reallocating available resourc-
es to maintain the system’s equilibrium.

An autonomic IT infrastructure is made
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WRITTEN BY

up of a network of orga-
nized, “smart” computing

components that give us
what we need, when we
need it, without a con-

scious mental or physical
effort. It gives us systems
that look alive and think
they are alive. However, in

JOTHY
ROSENBERG

order to fully leverage these
interactions, you must have
the ability to gain the intel-
ligence behind the autonomic components
—you must go beyond the window dressing
or the outer layer. Only then will you have a
truly fully functional IT system.

So while we can now see how powerful
autonomic IT systems are and how much
easier they can make the life of the enter-
prise IT organization, we can'’t stop there; if
we did, business would never progress, never
grow, and never achieve optimal execution.
Why not strive for full business conscious-
ness? Where did the business failure occur
and why? How can I improve my business

execution? Is the answer in the IT infrastruc-
ture or is it in the business processes and the
humans who interact with them?

Danger Zone: The World of SOA

SOA is the de facto standard for en-
terprise integration today. Adopting SOA
gives businesses many benefits. From an IT
perspective these benefits include lowered
cost and complexity of integration as well
as platform and technology independence.
Standardization and reuse enable the busi-
ness to be more agile in flexibly connecting
its IT resource silos into composite applica-
tions, which can improve business process
efficiency.

However SOA itself presents some signifi-
cant challenges that need to be addressed
by an autonomic approach. SOA is defined
by loose coupling where messages and the
exact format of those messages between
service nodes can be specified at run time.
SOA implies extensive distribution and scale
because it links systems all across the enter-
prise and runs processes that reach every de-
partment in the organization. Over the years,
corporations have developed fiefdoms,
islands, stovepipes, or whatever you want
to call them; they all represent communica-
tion and control challenges. SOA operates in
the virtual world and that is a world that is
even riskier and more threatening than the
physical world. It’s a world based on high-
performance computing devices so things
happen fast (including bad things), and that
can leave little time for analysis and thought.
All of this can, in the end, have a bad impact
on the business users who are supposedly
served by these leading-edge systems.

Real-World Business SOA

In SOA, business information flows be-
tween service nodes. Because interfaces are
published and the flows are XML-based the
business information itself is now accessible
and actionable. SOA gives us the pathways
and connections that move critical business
messages between systems and applications
that need to do the real work of business
processes. Recalling our previous nervous
system analogy, this is like the message from
our brain telling our arm to move the steer-
ing wheel to the right. Hand-eye coordina-
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tion and feedback pathways allow us to drive
a car, and the combination of monitoring
(our eyes), full visibility of everything that

is happening (all of our other senses), and
analysis (understanding and interpretation)
makes sure that we stay on the road.

What'’s Inside: Autonomic SOA
Characteristics

SOA is the bridge between IT and busi-
ness. Transparency applied to SOA means
being able to tell the difference between “is
alive” in the context of the business and just
“looks alive” in the IT context. Furthermore,
combining autonomic IT and SOA allows us
to determine if it’s a business problem or an
IT problem that needs to be fixed. Businesses
need to bring together SOA for business with
an underlying autonomic IT infrastructure.
In order to know that from the business effec-
tiveness viewpoint, all is well and executing
optimally and to be able to make conscious,
effective business decisions - that is, keeping
the business in homeostasis — businesses
need both. We call this combination of auto-
nomic IT with SOA, autonomic SOA.

An autonomic SOA must have the follow-
ing core characteristics: flexibility, accessi-
bility, and transparency.

Flexibility — Autonomic systems must be
able to sift through data in a platform- and
device-agnostic manner. In SOA composite
applications, data is in the form of messages
that are passing from one service node to
another. In those messages resides critical
data that is driving the execution of the pro-
cesses that control the business. If you can
understand what is in those messages, then
you've unlocked a more in-depth under-
standing of your business. When you act on
that business information, you're empow-
ered to handle risk quickly and proactively.
You'll even have the power to aggressively
seize business opportunities and in the pro-
cess achieve optimal business execution.

Accessibility — Quite simply this means
that the systems are always on. That has to
mean more than that they’re just powered
up, and more than that electricity is running
through the internal transistors and running
the operating system. It should mean always
on from a full business-execution perspec-
tive. Are the correct messages being received
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and sent? Are they following the correct
syntax and semantics? Are they support-
ing the business process they are supposed
to support? Are those business processes
themselves always on from end to end, so a
business interaction with customers always
works as expected to their full satisfaction?
Transparency — Usually this means that
the system interacts with users and performs
its functions completely while shielding (and
not burdening) users from the intricacies of

The major keys to fully realizing auto-
nomic SOA are deep visibility, a holistic
business context, a nonintrusive light touch,
accessibility and analysis, and self-managing
feedback loops.

Deep visibility - Any and all business in-
formation that is contained in messages that
flow between service nodes in composite
applications must be easily accessible and
prone to analysis. When margin is the most
critical business question, deep visibility

The autonomic movement enables us
to focus on what really matters in IT
systems: the information

how the system does its job. Of course this
should be true regardless of whether you
examine this at the IT level or whether you
look more at the business level where the
composite applications operate. In the realm
of SOA, transparency takes on even more
significance: transparency is our eyes and
ears to what is happening in the business
right as it happens, with enough intelligence
applied to our observations that we know
what to do with what we see.

Designing Autonomic
SOA Systems

Autonomic SOA systems must be de-
signed to harness real-time information, so
as to empower immediate access for making
critical business decisions. Gone are the
days of stale computational data. Immediacy
and appropriateness of data for its audience
are now the critical measures of business
success. SOA makes composite business ap-
plications out of services that are linked to-
gether through in-flight business messages.
This information-in-motion was previously
invisible. It is precisely this information
through which valuable business insights are
to be gained. This information-in-motion is

in play; it’s “right-now” business information
as it is happening, and it is critical for suc-

cess with SOA.

could mean full access to understanding the
number of items ordered and their corre-
sponding prices. In another business case,
where fraud detection is the objective, it
may be more important to have user names,
items that were attempted to be ordered,
prices, and credit card numbers.

Holistic business context — This is re-
quired so that you can see end-to-end how
all of the messages that are crisscrossing an
SOA composite application form a busi-
ness process. Analyzing how that business
process does or does not align with the
business’s goals will be critical. Are business
managers who are involved in approving
large expenses doing their job effectively?
Or, are expenses being rubber-stamped and
approved without adequate due diligence?

A nonintrusive light touch — You cannot
afford to perturb the very messages that need
to be observed. Fortunately the underlying
infrastructure makes it possible to get directly
into the stream of messages flowing into and
out of service nodes. This has to be done ef-
ficiently and the services that reside on each
node need to be discovered automatically as
do their message formats and meanings.

Accessibility and analysis — Autonomic
SOA requires access to and analysis of the
business information at the speed business
occurs to support business decisions that can
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impact the course of business before it is too
late. Discovering that there was a major fraud
incident or a breach of compliance in a day or
two will not protect the business from major
punitive regulatory punishments.
Self-managing feedback loops - Fi-
nally, autonomic SOA requires self-managing
feedback loops, which are self-limiting and
configurable. This means that knowing what
is going on in the context of the business is a
good first step, but more importantly, some-
thing proactive must be done with that knowl-
edge. It won't always be acceptable to directly
feed the results back into the business because
sometimes human intervention is critical, so
feedback loops must be configurable.

An Omniscient IT Presence:
Autonomic SOA Nirvana

What would it mean for businesses to have
completely flexible, self-healing, self-aware,
self-protecting, self-adapting, and self-improv-
ing composite applications? What follows are

some real-world scenarios of what this nirvana
would bring to any enterprise IT infrastructure.

The autonomic SOA sees everything. When
something goes wrong with the business it
alerts its “brain,” which may be an application
designed to make decisions and take action
or it may be humans who need to assess the
situation before action is taken. The system is
smart and only alerts once per type of incident
when patterns are detected or ranges are ex-
ceeded. Security violations, attempted fraud,
compliance violations, product margins going
negative, production problems, stock outages,
or any other threat or risk to the business will
be handled smoothly in this fashion.

When attempted fraud is detected, this
self-protecting autonomic SOA system will no-
tify security systems that disable the account
of the fraud perpetrator. When margins are
detected to be shifting from positive to nega-
tive because volumes of high margin products
in the mix are lower than forecasted, this
self-improving system will change the product
mix and start shifting to-
wards lower margin but
higher volume products
in the mix.

The focus of au-
tonomic computing
is primarily on the IT
Infrastructure. To help
organizations solve their
critical pain of manag-
ing far-flung networks
of systems, devices, and
software, autonomic
computing promises a
network of components
that self-manage. The
actions taken when
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issues are detected
include provision-

ing, de-provisioning,
fail-over, reroute, and
so forth. However, for
business to fully realize
the benefit of the auto-
nomic movement, the
emphasis needs to shift
to the information. In
SOA that information is
information-in-motion
flowing through SOAs.

As enterprises realize the enormous flexibil-
ity and cost benefits of SOA, they are build-
ing critical new business applications out of
reinvigorated legacy components and reusing
existing networked resources. A few examples
will help crystallize this discussion.

Reseller channel margin management is a
critical business process for a company in the
highly competitive market of selling comput-
ers and peripherals to consumers through
a large reseller channel. Deals are carefully
constructed based on assumptions of volumes
that will be achieved. This in turn leads to
pricing certain elements of deals at below
cost (negative margin), assuming the high
margin elements of those deals will overcome
the loss leaders and make the entire package
a profitable transaction. If volumes do not
reach assumed levels, the entire deal remains
at negative margin and damages the business
quickly as it loses money. The business needs
to see volume misses happening and make a
change immediately. Just as in the case of a
race car driver who sees the curve coming as
his competitor comes up on the inside, a busi-
ness needs to compensate with a change in
steering and acceleration to beat competitors
around the curve. Our computer manufacturer
depended on their autonomic systems for
continuous self-healing infrastructure to sup-
port their far-flung reseller network, but it was
their SOA approach with the ability to leverage
information-in-motion that gave them the
ability to optimize their business performance
and subsequent profitability.

Credit card fraud detection and response
is a critical business process for online mer-
chants who, because card is “not present” are
responsible for any fraudulent transactions
below the $50 credit card company limit.
Increasingly, low-dollar fraud based on stolen
credit cards is becoming prevalent because
sites such as eBay make it easy to move large
quantities of goods. It’s necessary to detect
patterns of fraud as fraud happens. This can
be done by looking for instantaneous spikes
in revenue that are all coming from a single
dollar amount, then examining credit card
numbers at that specific dollar amount to see
if it is one or just a few different numbers, in
which case it is probably fraud. Our credit
card merchants have underlying autonomic
IT systems on top of which their SOA-based
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composite application allows them to deal
with fraud as it happens.

It’s the Information, Stupid!

The autonomic movement enables us to
focus on what really matters in IT systems:
the information. SOA, with its messages
passing between nodes in composite busi-
ness applications, puts a fine point on the
matter. However autonomic IT systems,
while they’re a huge boon for IT systems and
their managers, require more. To fully real-
ize that potential enterprises must combine
the enormous business benefits of SOA with
underlying autonomic IT computing systems.
The resulting autonomic SOA systems will give
you fully business-conscious IT systems, thus
enabling you to focus on your business. This
is how you will finally achieve a revolution in
business insight and predictability that will
ultimately achieve what every business wants
most: excellence in execution. Best of all, this
is realistic and achievable today.

—

Immediacy and appropriateness of
data for its audience are now the critical
measures of business success
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Web Service
Invocation Framework

Adding wheels to Web services

g 'he open source initiatives have transformed the technical landscape by

leaps and bounds in the past two decades. It has gone a long way toward

breaking the stranglehold of monopolistic software companies over technolo-

gies. When programmers have the ability to read, redistribute, and modify the

source code for a piece of software, the software evolves faster and better. It

happens at a speed that is way faster compared to the slow pace of conven-

tional software development.

Web Services and WRITTEN BY ily be attributed to the open

Open Source ANSHUK PAL CHAUDHARI, ¢ ;e community. It also has
Today there is a glut of SANDEEP GAIKWAD, brought the leading technology

choices for developers of AMBAR VERMA, vendors across the spectrum,

software. The choices extend
from choosing operating sys-
tems to application development framework
components. The business enterprises are now
harnessing the power of open source by using
ready-made open source components and
frameworks. This helps the enterprises save

on development costs and also cut down on
project implementation time.

The introduction of Web services has now
provided a way of integrating applications based
on open standards seamlessly across technolo-
gies. The emergence of Web services can primar-

& V. NIRANJAN

endorsing and supporting open
source in a big way.

The Need for a Web Services
Invocation Framework (WSIF)
Currently the programming models in the
J2EE framework support synchronous and
asynchronous invocations. However this is
accomplished by using two different program-
ming models, shown in the subsections below.

JAXM (Java API for XML Messaging)
JAXM provides a rich set of interfaces for

The emergence of Web services
can primarily be attributed to the open

source community
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e

implementing message-oriented asynchro-
nous invocation of Web services. One of the
bigger advantages of JAXM is that it does not
limit message standards restricted to SOAP.
Hence we can have a rich set of message stan-
dards and have different message approaches
that can include vertical specific schemas like
Accord for insurance, FiXml for the financial
industry, etc. However JAXM lacks fully formed
asynchronous message profile support and
requires a domain-specific profile.

JAX-RPC for RPC-style synchronous
communication

JAX-RPC is now inherently embedded as
a part of a J2EE specification. It is very easy to
develop potentially complex RPC-based Web
services. However, RPC-based Web services lead
to tight coupling between the service provid-
ers and the consuming clients. RPC basically
supports a synchronous model where the client
has to wait until the execution of the remote
procedure is completed.

This necessitates a developer to have knowl-
edge of two different sets of APIs, so this fuelled
the need for a framework that would be an
abstraction layer above the various program-
ming models. Thus this abstraction layer will
be responsible for the invocations across varied
bindings. This also has the ability to future-
proof the enterprise services against change
in the SOAP AP], for instance, Apache SOAP to
Apache Axis.

Say, for example, we have a very intricate
software system composed of various chunks of
software — message-driven beans, mainframes,
Java classes, JMS, and Web service. The objec-
tive now is to write an application that will in
turn utilize all of these chunks of software and
accomplish some result. The moment we take
that application to a different server, the com-
plete code breaks; furthermore, there is number
of issues associated with this situation.

WSIF fixes the problems by allowing WSDL
to be the normalized description of the com-
plete software system and will allow us to ac-
cess that system independently of the protocol
and the location. So it may be a SOAP, an EJB,
or JMS - we have an API centered on WSDL
that we utilize to access the functionality. The
separation of the API from the actual protocol
also means we have flexibility — we can switch
protocols, location, etc. without having to even
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recompile the client code. So if an available EJB
becomes available as a SOAP service, we only
need to change the service description (the
WSDL), without having to make any changes in
applications that use the service.
The motivation for WSIF is that we wanted
to see the “services-oriented architecture”
become more extensive than just SOAP. There
are a number of different protocols, transports,
and distributed computing technologies that
offer more than SOAP does today — especially in
terms of management, transactions, security,
and other quality of service (QoS) features.
Therefore the primary goals of the WSIF are:
¢ To have a binding-independent mechanism
for Web service invocation

» To prevent clients from experiencing the
hassles of binding to a particular protocol for
aWeb service

* To allow dynamic selection between multiple
bindings to a Web service

¢ To facilitate the development of Web service
intermediaries

Introduction to WSIF

WSIF is a toolkit that provides a simple API
for invoking Web services irrespective of their
technical bindings. WSIF provides a way to call
any service regardless of the transport protocol
or where it is located. It allows the description
of the application code, which might be Simple

Java Classes or Enterprise Java Beans or Java

Messaging Service or Web service, etc. in the

Web Service Description Language (WSDL).

The WSIF API allows clients to invoke services

that focus on the abstract service description.

In aWSDL the service is described in terms of

the following parts:

e Port Type: Defines the abstract interface of
the service

* Binding: Defines how to map among the
abstract interface, a service format, and the
underlying protocol

* Message: Defines the request and the
response of the corresponding methods and
services

¢ Port: Defines the actual endpoint where the
service is located, e.g., the implementing
class for Java Binding

WSIF Architecture
The main components of the WSIF architec-
ture are as follows:
¢ WSIFProvider
¢ WSIFServiceFactory
e WSIFService
e WSIFPort
¢ WSIFOperation
¢ WSIFMessage

The basic idea is to invoke the service by
using the abstract description of the WSDL. It is

carried out in the following steps:

Loading of WSDL Document

Creation of port factory for the correspond-
ing service

Port factory is being used to receive the port
Creation of message

Invocation of the service by supplying the
port with the operation name

The following descriptions pertain to Figure 1:
WSIF Service: The WSIFService interface is
used for creating an instance of the WSIFOp-
eration interface to use for a specific invoca-
tion of a service operation
WSIF Operation: The run-time illustration of
an operation, called WSIFOperation, is used
for invoking a service based on a particular
binding
WSIF Provider: A WSIF provider is an
implementation of a WSDL binding that
can run a WSDL operation through a bind-
ing-specific protocol. WSIF includes SOAP
providers, JMS providers, Java providers,
and EJB providers — and it can include all
of those concurrently, if required.

WSIF Binding Examples

General Prerequisites
www.apache.org/dyn/closer.cgi/ws/wsif/

wsif.jar
wsif-j2c.jar

Load
WSDL Document

Create
WSIF Service

Get Operation
& Invoke

Service Interface

Describing

FIGURE 1 WSIF architecture

www.wsj2.com

September 2005 m



We need to just add them in the classpath
and we are ready to use WSIE

Java Binding
Description
We will now demonstrate invoking a simple

Java Class as a Service using the WSIF APIs.

* We have a Java Class called as CalculatorIm-
pL, which has a method of simple addition.

* Now since we are calling the Java class as a
service, we also need to change the WSDL
accordingly. All elements of the WSDL
remain the same, only the binding tag is
changed to indicate that we are using JAVA
Binding.

tion of an EJB as a service.

¢ The EJB that we have developed is used to
insert values in an Oracle database

* We have deployed the EJB on the WebLogic
Server 8.1

¢ The binding element in the WSDL indicates
that it is EJB binding. The format:typeMap-
ping and ejb:operation elements remain the
same as in the case of Java binding

» To specify an EJB object as an endpoint we
modify the ejb:address as shown below. The
className (optional) attribute gives the
fully qualified name of the home inter-
face class of the EJB, while the jndiName
attribute specifies the name under which

WSIF provides a way to call any
service regardless of the transport protocol

or where It Is located

* A mapping from the abstract types used
in WSDL message parts to Java types that
represent the same information is achieved
by the “format: typemapping” element.

¢ To represent Java method in aWSDL in an ab-
stract way the “java: operation” element is used

» To represent a Java object as an endpoint for
a service available through a Java binding
we use the “java: address.” The className
attribute is used to give a fully qualified
class name to be used for service invocation.
Please refer the binding element of “Addi-
tion.wsdl.”

* Now we take a look into the changes in
the client for invoking the simple addition
service. We call the method executeRequest-
ResponseOperation, which is method from
class WSIFOperation_Java, This class imple-
ments the WSIFOperation interface. The
method contains three parameters (input,
output, and fault), which are objects of the
WSIFMessage interface. Please refer the
“getAdditionResult” method of Run.java.

Enterprise Java Beans (EJB) Binding
Description
We will now try to demonstrate the invoca-

m September 2005

this EJB can be looked up in a JNDI context.
Please refer “EJBSample.wsdl”

e As we can see even in this case, it is the
WSDL that is changed; the binding name
has changed and we have different at-
tributes for the EJB address, which is the
endpoint for the service

* For the client, refer to the Run.java of the
EJB binding source code

Multiple Bindings
Description

The following service invocation aims to
showcase the most important concept of WSIF

- multiple binding and protocol with the same

WSDL file. Let’s look at an example:

e We have a service, for instance, a Calcula-
tor. Now it is quite possible to have multiple
clients who need to access the service, for
instance, a “Dot Net Client” and a “Java Cli-
ent.”

¢ The Calculator application has been devel-
oped in Java.

* Now the only way for the Dot Net Client to
access that service Calculator is only when
the functionality is exposed via SOAP bind-
ing. SOAP binding is fine for the Dot Net

Client, but why would a client in Java access
the service via SOAP binding and not via
simple Java binding?

¢ For the Java Client it is always better to
access a Java Class than to access a Web
service through a SOAP binding.

* WSIF provides the option of exposing the
functionality of a service through multiple
bindings, and that too in single WSDL file.
Let’s see how.

¢ We have a simple Java Class, which we ex-
pose as Web service on WebLogic Server 8.1.

¢ Now we will describe the same class in a
WSDL as SOAP binding (Web service) as
well as a Java binding (simple Java Class).
Please refer the binding element of MultiB-
inding.wsdl.

¢ Now it is up to the client what port to use at
what time. If we notice the service element
of the WSDL carefully, it shows one service
whose functionality with multiple bindings,
for instance the Dot Net Client, will be using
the SimpleSumServiceSOAPPort, and the
Java Client will be using the SimpleSum-
ServiceJavaPort. Let us see the client for the
invocation of multiple bindings. Please refer
the Dot Net Client “Form1.cs” (source code
is available by viewing this article in the
WSJ archives, http://webservices.sys-con.
com/read/issue/archives/, Vol: 5 Iss: 9).

Here WebReference is a Dot Net Skeleton
that contains the method of the Web service.
In case of the Java Client, we have to use the
executeRequestResponseOperation specific to
the WSIF Framework.

Advantages

The advantage here lies in the fact that we
can have multiple bindings for a single service.
The client finds a suitable binding for them
and then invokes the service. It is also conve-
nient for building the client on any platform
and to access the service.

JMS Bindings
Description

The following service invocation aims at
using the message-oriented middleware using
Java Messaging Service (JMS) through WSIF
Apis. We only want to demonstrate that it is
possible to bind JMS using WSIE
* We have developed a Message Driven Bean
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(MDB) as a service that has a method that
just appends “Hi” to whatever the user
enters.

The MDB is being deployed on WebLogic
Server 8.1.

The main focus of the service is the JMS
binding.

The JMS binding in this case uses JMS text
messages for communication

The WSIF API provides the translation of
the invocation to the sending of JMS text
message to the particular queue. The spe-
cific part of WSDL that deals with the JMS
binding is shown below. Please refer the
binding element of “JMS.wsdl.”

The service in the WSDL also describes the
different parameters that need to be given
in order to look up the Queue. The Client
for calling the MDB is also a very simple
one. Please refer the client “Run.java” of
JMS binding.

Advantages and Disadvantages

Advantages

WESIF allows multiple bindings

It solves integration problems of various
J2EE components using WSDL extensions.
It doesn’t require an abstract description
such as CORBA objects at the time expos-
ing it, so it follows most of the rules related
to Web services

WESIF forces the programmer to hide the
complicated details from the one who
accesses it, as it forces the programmer to
write its own WSDL

Services can be used either by a set of stub

from the performance degradation due to
its reliance on XML in discovery

* Centralized registry is for registering all of
the new bindings done in WSIE so this ar-
chitecture is not good for mobile comput-
ing because it would require an accessible
registry in every wireless network

* This framework mainly depends on WSDL
but WSDL extensions are not open stan-

dards, so providers might use multiple speci-

fications of the same binding type, which
also causes new interoperability problems

* Tools required for generating stubs and
skeleton, which handle asynchronous
transport, are not available with WSIF

¢ [t doesn’t have built-in support for transac-
tions and security

Summary
We have witnessed that in order to handle
different protocols, WSIF implements an

extensible framework. It permits new modules

to be added to a client runtime to sustain ad-
ditional protocols. These new modules — WSIF
Providers, handle all possible service requests
for a given protocol. WSIF currently has pro-
viders for SOAP/HTTP, SOAP/JMS, EJB using
RMI-IIOP, native JMS messaging, and legacy

systems using the J2EE Connector Architecture

to access systems, including CICS and IMS.
In all of the aforementioned cases, we can see
that the WSDL that we are writing keeps on
changing according to the binding, but each
time the client only has a minor change. The
WSIF is just creating a layer on top of the ap-
plication layer and keeping the WSDL as the
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SOA in Action

Experiences with caching, transactions, and
security in a highly distributed, networked SOA

in the travel and leisure industry

B LibGo Travel, one of the largest privately held travel companies in the U.S.,
provides vacation packages through its retail stores and wholesale distribution
channels to consumers, partners, travel agents, and stores. The company wanted
to expand its offerings by adding dynamic, branded, and personalized pack-
ages. To help execute this idea, LibGo had to bring together our travel partners,
including airlines, hotels, and travel aggregators, as well as LibGo Travel’s existing
heterogeneous systems environment. As a result, LibGo’s Next-Generation Travel
System (NGTS) is among the most sophisticated booking systems that are cur-
rently being implemented. Instead of building one-off interfaces for each partner

- a time-consuming, expensive, and brittle solution - LibGo adopted a modern
SOA with shared business services and Web services: data interchange would be

XML-based, and WSDL would be the single interface definition standard.

his report from the WRITTEN BY faces. A single sign-on framework

trenches focuses on our ARMUGHAN RAFAT,  integrated into the booking portal

experience of architect- MOHAMAD AFSHAR,  provides agents’ security and

ing NGTS as a large-scale & MARKUS ZIRN enables the logging of the agents’
composite application that is able to - T activities. Each time a customer

deliver more than a million transactions perday.  quote is generated by the agent, NGTS creates a

In the process we mastered performance, trans- lead in the Oracle E-Business Suite sales online
actional semantics, and the security challenges application. To generate a personalized vacation
that are unique to an SOA environment, whichis  package for a customer, the agent works through
the focus of this article. The software architecture ~ each component of the vacation package, such
is shown in Figure 1. as airline, hotel, and car. A J2EE-based packag-
ing and promotion engine (based on a rules
Tracing a Customer Order

The heart of LibGo’s booking system, which
sits behind the portal, is NGTS, a J2EE-based

composite application that ties together a

engine) within NGTS gathers the appropriate
schedule and pricing information from partners
and internal systems, applies appropriate dis-
counts, and delivers the information to the agent
through the portal. When the sale is made, the
booking is published to the ESB infrastructure
where it's propagated to the CRM, Financials,

plethora of local back-end systems and remote
partner systems, all based on different tech-
nologies but accessed through service inter-
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and Project Accounting modules. The process is
shown in Figure 2.

Airlines, hotels, and other partners may
change customers’ travel schedules. To handle
this scenario, LibGo created a callback service
within NGTS that the partner systems call via
Web services. NGTS processes this information
and publishes it to the ESB so it can be matched
against a customer booking, thus triggering no-
tification — either by e-mail or by agents calling
customers.

Now, the reality-check: not all vendors use
HTTP-based communication to send information
to LibGo. Pricing and availability information can
come in multiple formats from FTB flat files, mes-
sage queues, e-mails, and fax. Also, each of our in-
ternal and external systems has a slightly different
data representation, even for the same entities. In
keeping with LibGo’s design principles, a service
adapter layer encapsulates capabilities that
are implemented in both internal and external
partner systems, and abstracts the business logic
for access through an XML-based interface de-
fined in WSDL. The enterprise service bus (ESB)
infrastructure facilitates communications and
provides services such as data transformation and
enrichment. NGTS also provides key foundational
services on its own, such as common security
services, utility services such as fax and e-mail, a
shopping cart-like service, and an elaborate rules
engine. All front-end systems (including the .NET-
based Web presence) use the common services
and business logic provided through NGTS and
the ESB infrastructure.

The rules engine is a truly foundational
service used to do all manner of things rang-
ing from implementing the decision logic for
alerting (call a customer immediately in case of
a same-day flight change), to implementing the
result caching policies (refreshes price informa-
tion for air travel on some routes more often
than others), to enabling dynamic pricing and
packaging of travel services (mid-week travel
and minimum night stays).

Now let’s discuss LibGo’s experiences with
caching, transactions, and security.

Caching Is a Necessity for
Real-Time Distributed SOAs
Four key factors drove us to consider imple-
menting caching within the SOA:
1. Each time a customer searches for a flight or
holiday package, tens of concurrent queries
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are fired across LibGo’s internal systems and
across the Internet to partners, which pro-
duces result sets that can regularly be larger
than 1IMB.

2. There are transaction fees involved in per-
forming searches across air and hotel partner
systems, whether or not the itinerary is pur-
chased.

3. To meet immediate business needs and future
plans, performance must withstand at least
50 interactions per second or 1 million per
day, and response times must not exceed 10
seconds.

4. LibGo’s system must take orders when back-
end systems or partner systems are momen-
tarily unavailable and must process them later.

Clearly, such performance can’t be achieved
by reading data from a distributed data store,
let alone one in which data is being pulled from
anumber of partner systems in XML with Web
services. Hence, LibGo needed intelligent cach-
ing regimes to make our SOA architecture more
resilient.

Web-only travel vendors must cache heavily
to avoid partner fees that are levied each time a
search is carried out. Often enough, such “over-
caching” results in bad data being served, and
customers end up being disappointed when
offers turn out to be unavailable, or at least not
at the promised price, when they press the Buy
button. For LibGo, the bottom line was that we
needed capabilities to define sophisticated and
configurable caching rules to deal with price vola-
tility. For example, prices on flights to Hawaii are
less volatile than those on Las Vegas flights. There-
fore, it might make sense to not cache flights to
aparticular Las Vegas flight. Cache invalidation
rules based on destination location and heuristics
helped LibGo optimize the caching strategy. Fig-
ure 3 shows the type of data that is cached.

Caching at the Ul level. This applies to
HTML pages and fragments. Using Oracle Ap-
plication Server’s WebCache, information items
such as destination, airline, and hotel informa-
tion can be easily cached. Since the WebCache
capability is closely integrated with Oracle Portal,
it can cache output from both .NET-based Web
systems and the J2EE system that supports live
agents. We used events to manage this content
cache; for example, triggers on changes within
the content management system invalidate
the cache in WebCache and force updates. This
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Oracle Application Server’s J2EE
container, LibGo cached this data
at the mid-tier and avoided the
overhead of remote system calls.

Caching of transactional data
within the composite application
(NGTS). This applies to the most
perishable information, such as
pricing information that relates
to airline tickets and hotels. Each
time a search is performed for
a travel itinerary, the composite
application draws upon the data
cached in the Java Object Cache.
If pricing information isn't avail-
able for part of the itinerary that
is directly out of the cache, NGTS
pulls the information in from the
partner system. The result set is
then stored in the cache for sub-
sequent queries for both the same
customer (in case the customer
decides to change the hotel but
keep the air ticket), as well as for
other customers.

For LibGo, cachingis a
business necessity to meet
performance requirements and
avoid transaction costs. If youre
developing an SOA, we strongly

LibGo software architecture (simplified)
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recommend that you consider multiple caching
strategies to implement a better SOA. Always
remember to cache your system codes. As long as
you have management rules to avoid overcach-
ing, caching will produce great returns.

Compensating Transactions
Are Here to Stay

Remember the ACID properties of transac-
tions (atomic, consistent, isolated, durable) and
rollbacks in the database context? How about
XA-based transaction managers that enable
distributed transaction management across a
number of platforms?

LibGo’s business transactions are inher-
ently distributed: travel bookings are usually
packages, with each component provided by
a different vendor. Early on we realized that
most of our partners didn't offer sophisticated
transactional interfaces to LibGo. Each time a
customer request for a complete travel package
(airline, hotel, car, and tickets to attractions) was
processed, the NGTS system had to ensure that
all constituent parts were available before com-
mitting the transaction. While standards bodies
are addressing the general need to relax ACID
properties and manage more complex business
transactions within the context of Web services
and SOAs, a pragmatic approach to manage our
business transactions was needed. The idea to
implement an all-purpose Web services transac-
tion manager was quickly dismissed. Instead,
LibGo decided to build a custom transaction
manager and leverage existing transaction capa-
bilities within their packaged applications, and
at the same time, delay compensating transac-
tions to the end of a serial transaction flow.

Avoid Compensating Transactions
Where Possible

Our scheme was simple: easy-to-roll-back
transactions would be executed up front, while
the partner transactions would be delayed
until the very end. Since the ERP system had
sophisticated transaction capabilities, including
rollbacks, LibGo decided that when building the
composite application, the ERP-specific steps
in the overall process are carried out first. If the
ERP transaction didn't fail, the next gating steps
would be executed — bookings across partner
systems for airline and hotels. The model of
sequentially ordered transactions minimizes the
number of compensating transactions.
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Work with Partners to Implement Compensating
Transaction Logic Where Necessary

Some business transactions will need to be
compensated. For this purpose, LibGo worked
with partners to implement a scheme using
unique transaction IDs that were passed in the

XML request or SOAP header of each commu-

nication. The transaction ID would be set by the

booking engine in NGTS each time a booking
was to be made. Then, each partner system
would append this unique transaction ID with
its own information denoting the transac-

tion path. This way, if part of a transaction

failed, the compensation handler in the NGTS

system has an audit trail that could be used to
perform multistep compensating actions. This
isn't necessary in the case of internal systems
because these typically implement the rollbacks
themselves, and so compensating transactions
aren’t necessary.

Here are LibGo’s ground rules for distributed
transactions in SOA:

* Ifonly one component can potentially break
any two-phase transaction agreement, move
it to the end of the execution chain. For
example, ERP services provided by E-Business
Suite cannot be called from within another
transaction because they implement commit
and rollback logic internally. Another example
is aWeb service that does not implement roll-
back logic. By using this scheme, the chances
are that compensating transaction logic will
not be executed unless all previous steps that
participate in the transaction have completed
successfully.

¢ If more than one component is involved in
breaking the two-phase transactions — for
instance, both the hotel and airline bookings
fail - the (custom) transaction manager must
execute a compensating transaction. In the
case of remote Web services, that amounts to
sending a reverse message. If the compensat-
ing transaction also fails (after n attempts),
then the transaction manager should generate
a notification for manual recovery.

* For components that are not designed for
two-phase transactions (such as PL/SQL-
stored procedures, which are transactional
themselves), wrappers written as Java objects
must be written. The wrapper participates in
container-managed transaction (CMT) and
acts as the transaction resource. If a rollback
is necessary, the wrapper is responsible for

the reverse/cancel action logic because the
component doesn't support rollback. In case
of failure, all of the Java (wrapper) objects
participating in CMT need to implement the
compensation logic. For example, the transac-
tion that creates a customer, creates the lead
in the Sales Online application, and places it
on the queue, may fail at the final step. Since
the customer creation and lead creation
activities are transactions in themselves, it’s
necessary to write wrappers that implement
the compensation logic for each of these.

¢ For those components that support transac-
tions but can't participate in CMT (for example,
an external Web service for airline bookings),
the transaction should be pushed in the wrap-
per, which is responsible for implementing
transaction logic, including rollbacks. In case of
failure, the wrapper needs to issue the rollback
command to the underlying component that
then implements the rollback. Since the com-
ponent supports transactions, this is a cleaner
model than the point mentioned directly
above; however, many systems do not support
rollback logic, and instead need to implement
compensating transaction logic.

The transaction ID also helps deal with com-
munication failure; for example, if a transaction
acknowledgement from a partner is lost in the
network, NGTS, which performs automated re-
tries, would resend the communication with the
same transaction ID. The partner’s system would
look up the transaction ID from a local hash
map and resend the acknowledgement to NGTS
if it had already performed the action, or would
carry out the task in the case that it didn’t receive
the original communication. Implementing
standards such as WS-RX for reliable messaging
in middleware stacks from the likes of Oracle will
also go a ways in making life simpler for practi-
tioners who need reliable messaging.

LibGo also decided on one additional small
upgrade: to place timestamps in the SOAP
header or XML payload, depending on the
service, and to require partners to implement a
clock synchronization mechanism along with
LibGo. This has greatly helped troubleshoot the
complex transactions and pinpoint bottlenecks
as part of the distributed transaction environ-
ment. In a distributed environment with mul-
tiple Web services, it’s always hard to pinpoint
the performance bottlenecks. However with the
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timestamp regime (you'll need a common time
server), issues are resolved more quickly because
it’s possible to pinpoint the culprit right away.

Don't be intimidated by the new challenges
of Web services transactions. Yes, you will have
to worry about compensating transactions
if partners don’t participate in a transaction
model, but often, a sequential approach to
complex business transactions will minimize
the chances of compensation. Don't try to
solve world hunger; rather, find smart ways to
leverage the context of your specific use case
to delay compensating partner transactions to
the very end. Make a unique transaction ID and
a timestamp part of your transaction’s SOAP
header. Then, you'll be well prepared to execute
compensation logic step-by-step to perform
transaction playback.

Of course, standards will evolve for handling
transaction semantics: WS-BusinessActivity,
which formalizes undo semantics for long-
running transactions, such as our booking
transaction; WS-Coordination, which formalizes
transaction IDs used across two or more transac-
tion monitors; and WS-AtomicTransactions,
which has stricter transaction semantics than
WS-BusinessActivity and ensures strict, guaran-
teed atomic actions (such as writing a record to
both a database and message queue). At LibGo,
we continue to have a view to standards when
implementing our SOA.

Pragmatism Pays with Security

LibGo has agents in stores, consumers on-
line, and call center service representatives. The
agents are responsible for bookings; managers
must be able to obtain information on bookings
and override policies. Given that the composite
application incorporates business logic in NGTS,
many ERP modules, and partner systems, the
main challenge was to install a common access,
authentication, and authorization framework
across the applications that would enforce se-
curity and also enable auditing and logging (for
compliance reasons).

To achieve this, LibGo used the HR model
in Oracle e-Business Suite HRMS, along with
Oracle Application Server Single Sign-On (SS0O)
and Oracle’s Internet Directory (OID) LDAP store.
User, resources, and entitlements from Oracle
HR are populated into the OID store, which has
application-specific objects. Every application
and role has a set of entitlements; for example,
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agents may be allowed to accept partial payment
for over-the-phone bookings, but customers
who use the Web interface cannot do the same.
All applications are then registered with SSO to
provide SSO and role-based authentication for all
applications via JAAS (the Java package that lets
applications authenticate and enforce access con-
trols upon users). LibGo uses Oracle Application
Server Portal and SSO to consolidate services and
bind them into a user interface, and to provide a
common security and personalization framework
for enabling access to packaged applications,
business intelligence and reporting applications,
and composite applications in NGTS.
To secure communications between LibGo
and external partners, we took a pragmatic
approach of using secure frame relay lines with
VPN as a backup solution. Such Web-based se-
curity approaches are a little heavy-handed be-
cause they often secure the entire wire protocol
rather than just the SOAP message that is sent
over the protocol. Further, for many message-
based integration projects, several intermedi-
ary steps are necessary before messages arrive
at their target endpoint, and transport-level
security leaves the messages unsecured at each
intermediary checkpoint.
To achieve a finer level of control and to
avoid the intermediary security issues, LibGo
is moving from today’s existing transport-level
security to message-level security. WS-Security
defines a mechanism for adding three levels of
message-level security to SOAP messages:
¢ Authentication Tokens: WS-Security authen-
tication tokens let clients send, in a standard-
ized fashion, username and password or
X.509 certificates for authentication within the
SOAP message headers

e XML Encryption: WS-Security’s use of the
W3C’s XML Encryption standard lets the SOAP
message body, or portions of it, be encrypted
to ensure message confidentiality

¢ XML Digital Signatures: WS-Security’s use of
the W3C'’s XML Digital Signature standard lets
SOAP messages be digitally signed to ensure
message integrity. Typically, the signature is
a computed value based on the content of
the message itself: if the message is altered en
route, the digital signature becomes invalid.

Though the flexibility and interoperability af-
forded by WS-Security is ideal, while implementa-
tions are developing, our transport-level security

—

is good enough to secure single conversations.

Conclusion

Building an enterprise-wide SOA is challeng-
ing. As more capabilities move into standards
and into the middleware stacks of the vendors,
however, the task should become easier. For
example, when LibGo embarked on this project,
Web services orchestration solutions were in
their infancy. Now, it is possible to get high-per-
formance, manageability, auditability, exception
management, and a framework for building
compensating transactions from BPEL Process
Manager. In building out our SOA, we had a
clear view of the evolution of standards and how
capabilities around security and transaction
management would work their way into prod-
ucts. When building your SOA, make sure you
have this view - so you don’t end up producing
tomorrow’s legacy systems.
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B As numerous organizations are planning to embark on their first endeavors in ser-

vice-oriented architecture (SOA), it is important to recognize that the necessary or-

ganizational transformation has as much to do with cultural transformation, as it has

to do with open, Internet standards-based design. In fact, the very nature of how

business and IT view each other’s role and how the enterprise views its relationships

with its marketplace partners and customers is being altered. Such cultural change

has never come easily and represents a significant organizational dilemma.

t the heart of an enterprise
SOA transformation is
also the need to “think
differently” about how
an enterprise acquires and manages
IT systems. Albert Einstein might
well have been talking about the

- ‘1 represent a large impediment to suc-

cess for most organizations. Some
simple questions that can highlight the
importance are: How well do your busi-
ness and IT stakeholders collaborate in
the fielding of new business functions?
How well do you execute globally

challenges of SOA rollout when he VRITTER BY distributed software development — not
o MICHAEL o ) )
said, “No problem can be solved by only within your enterprise, but also in
KOCHANIK

the same level of consciousness that :
created it.” Building service-based

systems involves a shift in thinking from large-
scale, centrally planned IT systems to smaller,
modular development that requires collabora-
tion and consensus building among all of the
stakeholders of an end-to-end IT process.

These aspects of SOA transformation alone
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the extended enterprise that includes

partners, suppliers, and clients? Do you
have a successful culture of component-based
design and software reuse? Do you consider
the elimination of silos within your enterprise
to be a major goal? How well aligned are your
operations infrastructure and capabilities with
the role of IT service provider?

The aforementioned questions lead to a
few aspects of open source principles and
characteristics that may mitigate or address
some of the significant challenges of SOA
transformation. Table 1 lists SOA challenges
matched with associated open source char-
acteristics. The list is by no means compre-
hensive, but it is thorough enough to show
the potential relationship in applying open
source principles to the business problem of
implementing SOA.

Given the success of open source software,
the overall premise is that at a minimum
there is something that can be learned from
the open source development model, which
enables organizations to become service-ori-
ented enterprises (SOE).

Problem lllustration

The starting point for many SOA trans-
formations is the desire of the enterprise to de-
fine an overall enterprise architecture (EA). EA
is often employed as the tool of business mod-
ernization. In any EA initiative, the first step
is usually an evaluation of the current state of
affairs by means of assessment. The EA assess-
ment usually reveals a map of redundancies
across business processes and systems. These
redundancies become the “low hanging fruit”
for the first areas to be targeted for migration
to enterprise services.
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An oversimplified example might be an
organization with multiple business systems,
all of which require a software process to
calculate loan risk or interest rate. Upon such
a discovery, a natural inclination might be
to fund a project to create a common shared
service that could be leveraged by all such
business systems. Although this approach is
logical and has an obvious supporting ROI,
the actual implementation will require more
consideration and effort.

The first problem is the cultural bias of the
existing business systems owners. Some will
seek exemptions to not participate, usually
based upon some notion that their require-
ments are somehow unique (i.e., somehow the
financial aspects of the math are different for
them). The real underlying reasons can run
the gambit of NIH, concerns over support, or a
reluctance to develop dependencies on other
organizations or departments. These are some
of the cultural dynamics that are often at work,
which tend undermine efforts to create reus-
able SOA components.

A second problem is very tangible in the
sense that building a shared service for this
calculation may not be the right thing to do
in all cases. Assume we deploy an enterprise
service and institute a governance model where
we instruct engineers to invoke this service di-
rectly rather than running their own copy of the
software on their own systems. Well, that might
work for some applications that only need to
invoke that service a couple of times a minute,
but what about other applications that need to
invoke it hundreds of times per second, or are
in latency-critical situations, such as rendering
aWeb page? In this case we might option for
building the software process as both an “open
standard” by giving it a Web services interface
and as “open code” by publishing the source
and allowing it to be run locally.

This example hopefully provides an ap-
preciation for the application of open source
principles in an attempt to address a complex

SOA Challenge Open Source Characteristic

Transparency, community-based development

Aligning business and T

issue. In addressing the cultural problem, we
could adopt a community-based development
approach in which business systems owners
collaboratively participate in the development
of a new solution. Such a shared development
model could mitigate perceived risks of sup-
port and inflexible organizational dependen-
cies. In the performance-based design prob-
lem, having easy access to source code and a
supporting community of interest (COI) might
enable the best solution to be applied. This
would still be in general alignment with the
goals of reducing development redundancy
and having consistent enterprise architecture.

Some Focus Areas

According to the Yankee Group’s “2004 En-
terprise Web Service Study,” 75 percent of the
more than 400 US IT organizations surveyed
are planning to invest in SOA approaches over
the next 12 months. This seems reasonable
because in any large-scale organization, the
concept of enterprise shared services that em-
ploy component-based design is not new and
is easily understood for its cost benefits. Often,
“where to begin” is the harder problem and
reflects where open source processes might be
applied.

Driving Adoption and Utilization

In the end, what makes for a successful
Web service is fundamentally a case based on
whether or not anyone cares. Success is really
a proof point based on actual adoption and
utilization levels. Successful open source proj-
ects understand this point and invest some
significant percentage of effort to support and
grow the COI around the project. There is a
strong correlation between how open source
COlIs grow and how to succeed in creating
highly successful SOA components.

A case in point is discovery. The question
is whether or not discovery via UDDI registry
or other means is sufficient by itself to drive a
service’s adoption rate? This problem is analo-

Driving adoption and utilization

Ease of access, community-based development

Application lifecycle management (ALM)

Project persistence, agile processes, shared source code

Globally distributed development

Ease of access, Internet-enabled tools

Component-bhased design and reuse

Ease of access, shared source code, peer review

TABLE 1 |
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SOA challenges and open source characteristics

gous to the push to develop reusable software
assets based upon traditional component-
based design. Many enterprises implemented
so called “component repositories” where they
encouraged the developers to register their
components after development was complete
to make them easy to discover.

The theory was that engineering leads and
project managers would occasionally search
this library of components and reuse them
if possible. Given the amount of serious and
sustained attempts by qualified organizations
and smart people, the fact seems to remain
that software reuse initiatives are rarely as
successful as has been hoped. Many of these
repositories ended up looking like a kitchen
junk drawer.

The implication for SOA is that the same
fate can befall SOA service registries. Whether
is it reusing code or adopting a service, there
are a lot questions that potential users want to
have answered before making a commitment.
Obvious questions are: What'’s planned on the
roadmap? Who is supporting the service? What
are the known bugs and limitations? Who else
is using it?

The final decision is really about mitigating
the risk of adoption. The consumer might feel
more comfortable if, through the interaction
with a service’s associated COI, they can get a
sense for the service, its user base, and possi-
bly even the consumer’s own desire to become
a contributing member of the project. The
probability of adoption and the actual utiliza-
tion of a service can be enhanced by enabling
a discovery registry to provide easy access to
the COI that is supporting the Web service.

Application Lifecycle Management

While SOA's impact on culture might be
intuitive, what is not so obvious is its critical
impact on application lifecycle management
(ALM). Existing tools and software develop-
ment processes may not be well aligned to
support the move to SOA. At a macro level,
an organization needs to understand that is it
essentially migrating from insular LAN-centric
development with a captive group of resources
to a more open WAN-centric development
environment with a diverse ecosystem of
stakeholders.

In arecent interview on the importance
of ALM, Gartner analyst Theresa Lanowitz
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commented that “As we start to bring forward
this idea of a services-oriented architecture,
and as we start to see services exist in a busi-
ness-to-business environment, the services
exist from two separate companies, and those
services possibly are federated together in a
loosely coupled environment. So we find the
idea of the application ecosystem, the idea of
a development ecosystem, is crucial as well,
because there are going to be two different
organizations creating a service that will have
to be used together.”

Many organizations are not prepared to
address the need to support across the firewall
software development with smaller agile
teams from either a technology or process
perspective. Figure 1 shows the ALM perspec-
tive of the potential impact of moving from
monolithic IT applications to granular Web
services.

From an open source project perspective,
the right side of Figure 1 represents “business
as usual” for many open source projects (i.e.,
smaller and geographically distributed indi-
viduals and teams employing agile develop-
ment processes, working on some modularize
software function or component, and using
the Internet as the backbone for a software
development platform). Project governance is
often consensus driven and the project home
becomes a focal point for code, context, and
community.

A case in point is globally distributed devel-
opment (GDD). The ALM environment that
supports a SOA transformation will have to
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What is changing in enterprise software development

enable an end-to-end life-cycle process across
a diverse group of stakeholders and locations.
In many cases, offshore development partners
and business partners will be critical members
of the overall ecosystem.

“With SOA you can have business units cre-
ate point applications, which publish services
that are used by others in the same manner as
using functionality from an SaaS (Software as a
Service) provider such as Salesforce.com. Along
with these opportunities, enhanced collabora-
tion between distributed teams becomes even
more important. A shared component-based
development methodology is essential, and the
use of common technical frameworks is highly
desirable,” according to Dr. Gautam Shroff,
vice president of the Technology Program and
head of the Technology Innovation Lab at Tata
Consultancy Services, Ltd.

While the image of open source programs
from an ALM perspective might be that of an
ad hoc collection of developers, the reality
is that well-run open source projects have a
comprehensive set of ALM processes enabled

ALM Functional Area

by agile tools. Table 2 shows some of the
characteristics of integrated ALM for SOA.
Organizations can determine by inference the
core competencies in software development
that they need develop in order to address the
challenges of SOA transformation.

Summary
As an organization looks to migrate from
a large, monolithic application culture to an
agile, Web service-based (SOA) culture, it will
have to hone new core competencies in man-
aging globally distributed development across
the extended enterprise and across its partner
ecosystem. The foundational pillars of these
new core competencies are: governance, col-
laboration, ALM, discovery (UDDI registries,
etc.), run time quality of service (QoS), and
service level agreement (SLA) management.
The good news is that most software develop-
ment organizations should be able to glean
some aspects of open source principles and be
able to apply them to drive a logical benefit.
Here are some key capabilities and recom-
mendations to consider for addressing the
challenges of SOA transformation:
¢ Get Modular: Maybe the first thing an I
organization needs to do is to “get modular”
about the code it builds. One approach is
to use APIs that can be mirrored as a Web
service. This allows the user community to
decide the correct delivery approach, based
on its own voluntary sense of where the
control vs. performance balance should be
set.
¢ Get Good at Collaboration: Collaboration
is a critical skill in sustaining SOA. “The
best companies are the best collaborators.
In a flat world more and more business will
be done through collaboration within and
between companies,” as cited by Thomas
Friedman in The World is Flat, with respect

Requirement/Characteristic

Process Process-independent, supports Agile methods

Life-cycle phases Supports full spectrum of definition, design, code and build, test, deployment, and support

SoM Lightweight and net-centric code management
Example: Subversion (www.tigris.org), CVS (www.cvshome.org)

Stakeholder support Full spgctrum support for business and IT users, integrates business, engineering, and
operations

Security Supports role-based access and application-level security for across-the-firewall collaborative
development

Deployment model Net-centric deployment as a service, SaaS vendors

TABLE2 | Integrated ALM for SOA
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to how companies will cope in a new flat
landscape. Collaboration is an essential skill
both for IT and business.

* Employ a Community Source Process:
Having access to source code is a benefit to
participants in enabling successful SOA ini-
tiatives. Whether this is open source, shared
source among partners, or simply access
to the code that is associated with APIs, the
potential users of a Web service are more
likely to participate and become effective
contributors in the long term usage and life
cycle of aWeb service if they are enabled to
participate at a source-code level.

* Adopt a Common ALM Approach: The abil-
ity to apply a common life cycle across the
spectrum of definition, design, code/build,
test, deployment, and support is an es-
sential part of enabling large-scale SOA
implementations. It brings about the re-
quired communication and visibility across
all stakeholders, including project manage-
ment, enterprise architecture, engineering,
QA, operations, and business end users.

Orchestration and Choreography
Dear Sir or Madam:

Twould like to ask the following: What are the differences
and similarities between orchestration and choreography?

Thanks in advance!

Sincerely,
Nayden Nachev

Hi Nayden,

Technology terms are always confusing. In our context, orchestration
and choreography both apply to BPM (business process management).
Both relate to the concept behind the modeling of a business process and
business logic in the process as a series of tasks and activities.

Orchestration assumes the presence of a central director that is orches-
trating the tasks and activities in a business process. This is the equivalent
of a conductor conducting an orchestra. Orchestration is best suited for
long-running business logic that is provided by a combination of services.

Choreography assumes that there is no central point of control, but rather
that the tasks and activities in a business process are choreographed together

ALM also feeds the necessary compliance
hygiene for SOX or other governance com-
pliance programs.

Use Network-Centric Tools: Design teams
can no longer be assumed to be collocated.
More often than not, today these resources
are coming from flexible sourcing partners
located in any number of offshore locations.
The tools employed have to work efficiently
across the Internet, while enabling the nec-
essary security. Where possible, employing
WAN-centric open source tools is a benefit
as it lowers the cost of entry for participants
and does not create a tool barrier to prevent
collaboration.

Support COI: Successful Web services will
attract and build associated COIs. The abil-
ity to support and sustain these communi-
ties requires supporting service-oriented
infrastructure (SOI), including communi-
cation services and collaborative software
development services. SOA initiatives
should consider the concept of proactive
community development and management.

PRESENTED BY
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In general, the theme for success is
that it is less about how you want to do it
and much more about how others want to
do it. SOA implementation turns ordinary
IT organizations into suppliers of shared
services that are subject to the same con-
straints as traditional software vendors in
terms of delivering expected functionality,
support, and QoS. In other words, being
successful at SOA means there is some
amount of “selling” to be done in order to
drive adoption and success. Applying open
source principles maybe a beneficial step
along the way. ©
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Aren’t SOAP, WSDL, and UDDI all necessary for Web

No. Although WSDL, SOAP, and UDDI are considered to
be the main building blocks for Web services, all three are
not necessary to define a service as a Web service. A service
is defined as a Web service if it uses any of these technolo-
gies (not necessarily all of them). Therefore, the common

building block of a Web service is primarily XML, which is
necessary for WSDL, SOAP, or UDDI.

as a group. Therefore, in choreography, the interaction between the members

of the group becomes a key concept. Therefore, choreography is concerned

with describing the message interchanges between participants. The interac-

tion is between participants who are peers. Choreography applies to the

interaction between the business logic of long-running processes in an SOA.
(Names of readers are revealed only upon their consent.)
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services-related topics.

B B B WSJFAQ@sys-con.com

A Web Services platform provides the foundation for the next gen-
eration of distributed computing, thereby enabling the creation of a
web of collaborative services that are machine-accessible and peer-
to-peer in nature. Services can be exposed via WSDL. Consumption
of services is up to the consumer, and does not mandate SOAP or
UDDI. SOAP can be used as a transport protocol without UDDI.
SOAP and WSDL can be (and are in most cases) used without UDDI.

That said, the true vision of Web services is to use all of these tech-
nologies together. Moreover, Web services typically assume the usage of
atleast WSDL and SOAP. @

The WSJ Editorial Board comprises distinguished professionals in the technology field. Here
they share their expertise with the readers by answering frequently asked questions about Web
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wsJ: Content Management

B New business requirements are leading companies to change the way they de-

ploy enterprise content management (ECM) data and applications. Faced with the

limited interoperability and/or scalability of conventional ECM platforms, develop-

ers are turning to Web services as a way to realize ECM functionality and real-time

content wherever they are needed within an organization. While this approach is

still relatively new and more work remains to be done to improve the effectiveness,

it already shows promise as a better way to think about ECM technology.

n the past each group within an
organization typically worked
with its own content and ap-
plications, each with its own
server, capabilities, workflows, and
user interface: financial personnel
with accounting data and systems;

pursuing new initiatives and objectives
that increasingly involve multiple
departments, data stores, and busi-
ness processes, as well as moving more
content and applications out to internal
and customer-facing Web sites. As
developers seek to integrate ECM into

knowledge workers with documents WRITTEN BT a broad range of packaged and custom
. CHARLES L
in document management (DM) HOUGH applications and portals, the need for

systems; customer service staff with
CRM platforms, and so forth. As long
as business processes remained confined within

these departments, the lack of interoperability

among these systems was of secondary concern.
However lately, in order to improve pro-

ductivity and agility in responding to chang-

ing business requirements, organizations are
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amore flexible approach to integrating

ECM technologies across the enterprise
becomes increasingly evident. Separate silos for
different types of content make composite busi-
ness applications difficult to develop and deploy,
and require custom code to bridge different
APIs, interfaces, and platforms. Further, founda-
tion capabilities such as security, access control,

workflow, and renditions may be available only

in selected content type-specific offerings.
Web services offer a way to escape these

content silos, thereby enabling developers

to put specific ECM functionality where it’s

needed more quickly and in a more cost-effec-

tive manner, for example by:

» Displaying the content and metadata stored
in an ECM repository within a business inter-
face such as a portal

* Embedding a process for content creation,
review, and deployment within a business
interface

* Adding an in-house process management
toolset to a digital asset management inter-
face

» Aggregating search services for disparate
repositories to provide user-friendly content-
access capability

By using Web services in this way, compa-
nies can streamline internal processes and cut
time and costs on the back end so that they can
devote more resources to servicing customers.

So far, the actual deployment of Web ser-
vices-based ECM has been tentative. Gartner
reports that North American companies are
implementing Web services slowly, as they are
still in the “experimentation stages.” Gartner
also reports that, of those respondents being
assisted by a consultant or systems integrator in
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the implementation of Web services, 68 percent
are implementing fewer than 10 services,
largely for intracompany purposes.

However, this slow adoption rate shows
signs of increasing in the near future. Accord-
ing to the same Gartner survey, over 50 percent
of the surveyed companies reported that they
planned to use Web services for IT initiatives
such as CRM, ERP, or SCM. In tandem with this
growing interest, the ECM Association AIIM
(www.aiim.org) has recently unveiled a new
project to develop a Web services framework for
Interoperable Enterprise Content Management
(iECM). The stated goal of this project is to help
organizations integrate content into business
processes through a common set of standards
for accessing enterprise content.

As more developers and companies prepare
to take the plunge, they will discover both the
significant potential benefits of this approach
as well as the work that remains to be done to
fully realize these benefits.

Early Potential - and Remaining
Challenges
The Web services stack consists of several

specifications, including SOAB WSDL, and UDDI
— all of which are based on XML. The recent
BPEL (Business Process Execution Language)
specification allows process engines to orches-
trate Web service invocations. By leveraging these
open technologies, providers of Web services can
significantly improve upon existing API function-
ality for system and business process integration.
For example, consider the following benefits:
* Parceling out API functionality based on user

skill level, helping adoption, and improving

the usage of the base application

¢ Insulating users from minor API changes,
reducing the overhead of having to rebuild
and deploy client applications

* Providing a layer of business logic to help
minimize confusion and/or misuse of the
base API and application

Web services also allow different APIs to be
aggregated to provide a single, common point
of use through an unmodified, client-facing
interface. For developers who are creating
composite applications, the potential benefits
of Web services include:
¢ Quick access to static information (snap-
shots)

» Ease of use and access without extensive
coding and/or knowledge of the application

* Asingle point of access that simplifies de-
ploying bug fixes

* Dynamic usage of new functionality without
the headache of redeploying new client
libraries

* Client applications that are no longer bound
by the system requirements of client libraries

While the interest level has been high, there
are challenges with Web services-based ECM
that remain to be overcome. One of these chal-
lenges is limited availability. While some ECM
vendors have invested to make their functional-
ity available as Web services, many more have
yet to do so, and more progress is needed in this
respect. On a technological level, more work is
needed to improve the performance and ca-
pabilities of Web services and the applications
they enable. While Web services are already a
highly effective way to exchange information
that can be considered static, such as a snap-

As more developers and companies
prepare to take the plunge, they will discover
both the significant potential benefits of this
approach as well as the work that remains to
be done to fully realize these benefits

www.wsj2.com

shot of the current state of a system, the devel-
opment of more robust clients will depend on
greater interactivity and responsiveness.

While the XML basis of Web services offers
many benefits such as cross-platform interop-
erability and language independence, these
benefits do come with a downside, such as the
extra burden of processing XML. Attempts to
address this limitation include a binary XML
standard and Sun Microsystem’s Fast Web
Services initiative.

Another important issue, which is particu-
larly relevant to ECM systems, is the use of Web
services to transfer large files that represent
content. Here again there are several approach-
es, including the use of emerging standards
such as WS-Attachment or WS-Transfer, out-of-
band techniques with existing protocols such
as FTB custom-built techniques such as HTTP
form posts or network file protocols, or even a
separate socket.

Strategies have also been proposed to ad-
dress the current limitations of Web services in
issuing long-running requests. These include
the use of asynchronous requests, the imple-
mentation of client-side threading, and the
utilization of emerging standards such as
WS-Eventing to move to a more event-driven
model. The latter approach can also be effective
in enabling the real-time display of dynamic
data.

The Road Ahead

For the moment Web services are most
suitable for high-level interactions that do
not require either a large degree of bandwidth
or a large number of transactions — querying
an external system for data, for example. The
efforts described above will help enable more
robust deployments in the coming year or two,
as will improvements to performance through
the tuning of underlying systems to the traffic
patterns that are characteristic of service-ori-
entation. More important, both performance
and stability will improve as organizations gain
a deeper understanding of the best ways to
employ Web services.

One way to think about the progression of
Web services is to recall the early days of Web
publishing, when advances in site design and
technology outpaced the physical limitations
of the network, and the most sophisticated
sites were also the most likely to bog down over
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To be sure, the ongoing hype surrounding
Web services has made some wary of
exaggerated promises and overlooked
pitfalls, but beneath the hype lies real
promise, and a better way to support today’s
rapidly changing business requirements

dial-up connections. Over time though, design
principles emerged that were more firmly
rooted in practicality, and a focus on optimiza-
tion led to sites that were both impressive and
readily accessible. Similarly, as the development
of individual Web services continues, develop-
ers will become more adept at techniques for
optimizing performance and meeting more
demanding requirements.

As this maturation process continues, a new
breed of ECM solutions will become possible,
offering such benefits as can be illustrated in
the context of marketing campaign manage-
ment. The process: the campaign manager first
reviews past campaigns in the CRM system for
audience and success criteria. Extracted data
and content then become the starting point for
the new campaign, supplemented by new text,
graphics, and rich media content. This content
then goes through a cycle of review, revision,
and approval, followed by partner collabora-
tion, testing, and then deployment. Finally, the
new campaign is logged into the CRM system
for tracking and analysis.

To support this process, a campaign man-
agement solution needs to be able to cut across
content types —documents, rich media, col-
laboration, and Web content — that may reside
in separate repositories. Moreover, the content
must be closely integrated with an external
business system, in this case CRM. Such a solu-
tion is an ideal candidate for a Web services—
based composite application, which could draw
on ECM functionality that is exposed as Web
services, including core document manage-
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ment services (check-in, check-out, categoriza-
tion), search, content transformation and meta-
data extraction, as well as CRM Web services
to provide access to accounts, campaigns,
contacts, events. and opportunities.

A composite application based on these ser-
vices would enable the

—

As more ECM providers make their func-
tionality available as Web services, and as
developers become more adept at maximizing
the effectiveness of Web services-based integra-
tions, the benefits of this approach will drive a
fundamental shift in the way organizations ap-
proach ECM. To be sure, the ongoing hype sur-
rounding Web services has made some wary of
exaggerated promises and overlooked pitfalls,
but beneath the hype lies real promise, and a
better way to support today’s rapidly changing
business requirements. ©

B About the Author

Charles Hough is vice president of Technical and Field Marketing
at Interwoven. He leads the company’s ECM platform marketing,
field training, technical marketing, product management, and the
Interwoven Developers Network (DevNet), where Web architects,
Web managers, and IT decision makers can find answers

and solutions to their content management, deployment, and
integration challenges. DevNet is also a place where developers
can freely access Interwoven Web services for the creation of
platform- independent ECM solutions.

H B Echough@interwoven.com

campaign manager to:
* Manage marketing
collateral in one place Advertiser
by using integrated
ECM functionality Blog-N-Pray
e Schedule and execute Forum Systems
targeted marketing
campaigns by using Gartner
integrated CRM func- BM
tionality
« Use configurable Intermedia.net
workflows to manage 1SSJ
different aspects of the
campaign by leveraging IT Solutions Guide
the ECM-CRM synergy KaPow Technologies
Behind the scenes, Mindreef
abusiness process Parasoft
engine could automate
and track the activities Skyway Software
of all process partici- Smart Data Processing, Inc.
pants, including content
contributors, approvers, SYS-CON FREE Nevisetters
campaign partners, and SYS-CON Website

Web application devel-
opers, and even synchro-
nize the data on multiple
back-end systems.

WSJ Advertiser Index

www.blog-n-play.com

www.forumsys.com 801-313-4400 3]
gartner.com/us/adea 800-778-1997 1
www.ibm.com/middleware/flexible B

www.intermedia.com

www.ISSJournal.com

WWW.Sys-con.com

www.kapow.com 800-805-0823 Cover lll
www.mindreef.com/tryout 603-465-2204 9
www.parasoft.com/products 888-305-0041 Cover Il
www.skywaysoftware.com 813-288-9355 Cover IV
www.weekendwithexperts.com 732-598-4027 38

WWW.Sys-con.com

WWW.Sys-Con.com

URL Phone Page

201-802-3000 43

888-379-7729 6
888-303-5282 25

888-303-5252 29

201-802-3024 39

888-303-5282 17

Advertiser is fully responsible for all financial liability and terms of the contract executed
by their agents or agencies who are acting on behalf of the advertiser. This index

is provided as an additional service to our readers. The publisher does
not assume any liability for errors or omissions.

www.wsj2.com



OURNAL

By

~ 1 -~

T
~l_ | 1~
\\_

This Month

The Semantic Organization
Michael Wacey

Corporations have a tremendous amount
of stored information. On top of this, new
information is being created every day. A
small but critical portion of this information
is stored in highly structured and well-
defined formats in relational databases. How-
ever, most of the information is on paper,
in e-mail, in word processing documents,
in spreadsheets, in PDF files, in engineering

diagrams, and so on.

Ever since the initial XML draft in 1996,
there has been an ongoing discussion of
the semantic Web. A Google search for the
exact expression the semantic Web returns
about 1.2 million Web pages. Clearly there
has been and continues to be a lot of dis-
cussion about the semantic Web. However,
the semantic Web is still being worked on.
This is mainly because very little informa-
tion on the Web has not been semantically
tagged. It may be more prudent to start on a
smaller scale than the Web.

www. XML-JOURNAL.com

XML-Based Interop, Close up

n addition to the strategy side of Web services, there is also the protocol-oriented side of things,
Ithe XML side. Embracing not only XML itself but also the full range of mainstream XML-based
technologies like XPath, XSLT, XML Schema, and SOAP. XML Journal has been delivering in-

sightful articles to the world of developers and development managers since the year 2000.

It is our privilege to bring XML-Journal directly to readers of Web Services Journal, and vice versa.
Anyone already familiar with the Web services world of SOAP, UDDI, and WSDL will find here
articles and features each month that will interest them — about the cutting-edge technologies
and latest products that are changing not only our industry, but the way the world exchanges in-
formation. To make it easy for you to find
your way around, we have four distinct
sections: Content Management:

Organization, dissemination,
and presentation of information

—

Data Management:
Storage, transformation, representation,
and general use of structured and unstructured data

Enterprise Solutions:
Systems and applications that manage
mission-critical functions in the enterprise

XML Labs:
Product reviews, book reviews, tutorials,
and standards analysis
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WRITTEN BY
Michael Wacey

orporations have a tremendous amount of stored

information. On top of this, new information is

being created every day. A small but critical por-
tion of this information is stored in highly structured and
well-defined formats in relational databases. However,
most of the information is on paper, in e-mail, in word
processing documents, in spreadsheets, in PDF files, in
engineering diagrams, and so on.

Ever since the initial XML draft in 1996, there has been
an ongoing discussion of the semantic Web. A Google
search for the exact expression the semantic Web returns
about 1.2 million Web pages. Clearly there has been and
continues to be a lot of discussion about the semantic
Web. However, the semantic Web is still being worked on.
This is mainly because very little information on the Web
has not been semantically tagged. It may be more prudent
to start on a smaller scale than the Web.

There is some clear precedent for this. Web services
and the underlying technologies (UDDI, WSDL, SOAP) all
started out as having been intended for the Web at large.
However, they have been most successfully implemented
inside an organization. Similarly, it makes sense to create

a semantic organization rather than taking on the whole
Web.

Here are two examples of what a semantic organization
might look like:
* A new RFP comes in to an advertising agency. It is from
a consumer goods company that is looking to launch
a new food product. The RFP manager could quickly
locate similar RFPs that the agency has received, simi-
lar responses, similar project-related documents, and
resumes of people who have worked on similar projects.
All of these documents would be returned with the rel-

evant passages highlighted. Documents for the launch
of a food-grade plastic container would be successfully
filtered out. In most organizations today, gathering all
of this information can be half of the effort, and many
relevant documents can be overlooked.

* A human services agency has been asked to provide a
summary of the impact of a change in eligibility laws.
Searching all case documents provides a summary
of the clients that will be impacted by the proposed
changes. The specific combination of attributes that
are needed can be found, for example, people who have
lived in the community for more than 10 years, who
have worked for more than 15 years, and who have one
of several diagnosis codes. Without semantically tagged
case documents, it would require a manual search of
the documents.
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There are seven key areas that are needed to support
a semantic organization. The first is a common model of
the organization. The remaining six are data tagging, data
location, data relationships, data access, data storage, and
data transformation. XML can play a role in three areas of
building a semantic organization. These are data tagging,
data location, and data relations. XML is not the correct
tool for the common model, data access, data storage, and
data transformation. (See Table 1.)

How do we get from here to there? The first step in
implementing a semantic organization is to look for the
low-hanging fruit. There are numerous areas in any orga-
nization where simple tagging of some information will
provide a tremendous benefit. For example, a company
could tag all of the proposals that they have sent out with
some simple information such as company, project, type
of project, etc. In these cases, the common model would
be informal. Going beyond this will require a greater effort
and support from vendors. The biggest challenge is the
creation of a common model.

There are a number of tools on the market that support
one or more of the areas required for a semantic organiza-
tion. However, they tend to be special-purpose tools that
require extensive setup. The process of tagging, storing,
and retrieving documents should be built into the tools
that we use every day. It should be a basic part of what
everyone does.

Getting to this will provide organizations with tremen-
dous insight into what they know. All of the information
that is being generated will be widely available and use-
ful. The data will be unlocked and available to benefit the
organization. Organizations will be able to know what they
know. :’
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Area

Description

Common Model

A model of the entire
organization to which all
data can be mapped.

Data Tagging

Marking information with
tags that identify how they
relate to the common model.

Data Location

Documents that point to the
location of other documents.

Data Relationships

Temporal and other
relationships of data that are
contained in documents. In
particular, these are
relationships that are not
captured in the common
model, but that are realized as
the documents are created.

Data Access

The ability to retrieve specific
documents and the specific
data within those documents.

Data Storage

This attribute will be used to
stream nodes as output streams
either to a file or to any other
storing device, when the criteria
expressed for the attribute
becomes valid. Writing to an
output stream will actually
replenish the memory taken by
the output Dom.

Data Transformation

Facilities for transforming
documents from one common
format to another (requires a
mapping to have been defined).

Table 1 - Key areas for a semantic organization
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