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JP Morgenthal, Andy Roberts, Michael A. Sick, Simeon Simeonov e all do it from time to time — forget something, get it out of sequence — and experi-
ence that annoying feeling that we've just done something incredibly stupid. I usu-
ally arrive at the dry cleaners to pick up my clothes, only to realize I'd left the next

EDITORIAL batch behind. Fortunately, it’s not a long drive. But it’s usually because I'm in a rush, trying to

Editor-in-Chief accomplish multiple things. If I slowed down just a second, I might accomplish more.

S I Service-oriented architecture faces similar challenges. In particular,

L(:g:'hESdei::’ the concept of architecture seems to be the one that gets left behind,

) or thrown out with the bathwater. Yet it’s really the architecture part of
Industry Editor . . . .
Norbert Mikula norbert@sys-con.com SOA that enables it to provide the highest return on investment from an
Product Review Editor implementation. . . L
Brian Barbash bbarbash@sys-con.com I've gone on and on about architecture — what it is, why it's important,
NET Editor how to do it — in numerous issues of SOAWorld Magazine. Yet in many cases
Dave Rader davidr@fusiontech.com I still see organizations with the same old problem: “Ready, Fire, Aim!”
Security Editor This is partially due to the challenges of providing an ROI on tech-
DILEEM S e e nology that is in many cases considered pure infrastructure. It’s an old
iz 3400 problem. Remember when you didn't have Internet access on the job, or

Bahadir Karuv, Ph.D Bahadir@sys-con.com . . . .
it was a slow dial-up? Making the case that Internet access was important

Technical Editors to the employee base was difficult — especially if you had to justify a move

Andrew Astor andy@enterprisedb.com

David Chappell chappell@sonicsoftware.com from limited dial-up to universal broadband. Sure, we all thought it was

A Wi (TS el a good idea, but what was the monetary value to the organization? It was

Mike Sick msick@sys-con.com . .

Vel Wiy ey @ much easier to quantize the costs than to enumerate the benefits and place a value on them.
International Technical Editor And yet', eventu.ally, the overwhel.mmg n@onty of org.amzatlons.have moved to broadband.
Ajit Sagar ajitsagar@sys-con.com SOA is very similar. It’s nearly impossible to quantify the business benefit of an SOA
Executive Editor migration. The benefits are clear in an environment with multiple applications and strong
Nancy Valentine - nancy@sys-con.com integration needs, but at the same time, it’s still a challenge to pin a number to them. Will

an SOA increase productivity? Will it reduce maintenance costs? How much? How long will
it take to reduce those costs? Yes, the questions sound like you're being pecked to death by
PRODUCTION the accounting duck, but they are also real issues. Bottom line in today’s economy is that an
ART DIRECTOR SOA migration needs clear ROI justification.
Alex Botero alex@sys-con.com Which is a challenge. Instead, organizations are using the grassroots approach to SOA.
ASSOCIATE ART DIRECTORS New projects have to include SOA. Old applications that are being renovated are encour-
Abraham Addo abraham@sys-con.com . .
Louis F. Cuffari louis@sys-con.com aged to adopt SOA aspects. And slowly, through the process of accretion, an SOA arises
Tami Beatty tami @sys-con.com from the muck.
The challenge is that by building SOA a system at a time, we're concentrating on the
wrong end of the process and ignoring the role of architecture. We're building the same old
silo — perhaps a little more open, but not a whole lot better than the system as it existed
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Understanding SOA
Architectures and Models

4{ WRITTEN BY DAVID S. LINTHICUM

his is the larger issue, as I see it, and is very visible to me working both in the world
of SOA and the world of enterprise architecture. So, why are they different worlds?
Moreover, what is enterprise architecture, and how does it fit with reference models

E

and reference architectures, as discussed here before? -

From Wikipedia: “Enterprise architecture is the practice of
applying a comprehensive and rigorous method for describ-
ing a current and/or future structure and behavior for an
organization’s processes, information systems, personnel
and organizational sub-units, so that they align with the
organization’s core goals and strategic direction. Although
often associated strictly with information technology, it
relates more broadly to the practice of business optimiza-
tion in that it addresses business architecture, performance
management, organizational structure, and process archi-
tecture as well.”

Thus, the notion has morphed from something that’s been more of a technology concept
to a management concept, if you're using this definition. I've blogged about that issue sev-
eral times. Indeed I think the government is driving some of this, thus expanding the defini-
tion and reach of the notion of enterprise architecture.

“Enterprise architecture is becoming a common practice within the U.S. federal govern-
ment to inform the Capital Planning and Investment Control (CPIC) process. Federal En-
terprise Architecture (FEA) reference models serve as a framework to guide federal agencies
in the development of their architectures. The primary purpose of creating an enterprise
architecture is to ensure that business strategy and IT investments are aligned. As such,
enterprise architecture allows traceability from the business strategy down to the underly-
ing technology.”

So, if we go with this definition we are moving from a high-level management notion, includ-
ing strategy, business optimization, budgets, etc. to information technology, including SOA. EA
is more holistic, where SOA is a more specific approach for building an IT infrastructure.

My Take

I'm not sure that I can do anything to change the definitions here, or eliminate the confu-
sion when considering the number of ways everyone is slicing and dicing SOA and EA. At
the end of the day, I'm not sure it matters as long as enterprises find the right approach that
works for them. Typically that takes some effort and planning. Truth be told, there are no
canned SOA solutions out there, at least, not ones that will have significant strategic value.

Besides ending the debate about unified semantics and vision, it’s also helpful to
consider the “loop” as well or mechanisms we put in place to understand and create best
practices based on experiences with building and deploying SOAs. The key issue here is

—continued on page 8
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ITSM and ITIL
Alleviate SOA Headaches

4{ WRITTEN BY KEN HAMILTON AND MARK LAJEUNESSE

¥ As IT departments continue to prioritize their investment
initiatives, many will find Service Oriented Architecture (SOA)
is a critical item to tackle. Although key business projects must
always take precedence, McKinsey & Company reports that more
than 60% of surveyed CIOs plan to use SOA projects as a way to

achieve associated business objectives.

tural shift that enables IT teams to reduce costs and improve

responsiveness and flexibility — two key business objectives
for CIOs today. With SOA, IT ultimately becomes a service provider
to the business itself — delivering infrastructure, applications, and
processes as services throughout a company.

SOA certainly offers promise; but at the same time, successfully
navigating the people, process, and technology changes associ-
ated with it can be risky. Of course, companies want to reduce this
risk. According to Gartner a successful SOA program “necessitates
new processes, ranging from governance, through development,
to operations.” SOA deployments require a commitment to plan-
ning and strategy, but the entire adoption process can be stream-
lined if the Information Technology Infrastructure Library (ITIL)
framework is already in place. In fact, companies that adhere to

For good reason SOA is being heralded as a major architec-

ITIL best practices prior to implementation will minimize many
common issues, such as the complexity of change management,
in an SOA deployment because of the rigor and discipline of their
ITIL experience. The SOA adoption curve becomes much flatter
with specific IT service support processes and tools locked and
loaded.

At the heart of a solid ITIL implementation is IT Service Manage-
ment, or ITSM. ITSM is the integration of people, processes, and
technology into a well-designed system based on best industry
practices. With companies’ IT processes already in place, ITSM
provides the roadmap to help maximize business value with con-
trolled costs, while mitigating business risks. The goal of ITSM is to
implement and manage IT services in an organization that meet
the needs of the business. It is a long-term approach to the way an
organization, whether it is technology-focused or not, operates. For
example, an overnight delivery package being sent to a business
partner may seem non-technical in nature. However, to deliver
the product, the “back office” is dependent on a successful ITSM
implementation that ensures there is a process in place to deliver
the product on time and with maximum efficiency.

The power and benefits of SOA increase as its adoption across the
enterprise increases. To obtain the maximum value of SOA adop-
tion, it’s important to drive SOA into all aspects of IT operations.
Some people call this “operationalizing SOA.” Companies that have
a solid track record of implementing ITSM processes will likely find
it easier and quicker to adopt the new processes required to suc-
cessfully adopt SOA.

6 May 2007
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The Power of ITIL Frameworks

Developed by the British government in the 1980s, ITIL is a frame-
work of best practices intended to facilitate the delivery of high-
quality IT services. ITIL outlines an extensive set of management
procedures intended to support businesses in achieving both quality
and value in IT operations. ITIL is supported by a comprehensive
qualifications scheme, accredited training organizations, consultan-
cies, user groups, and implementation and assessment tools.

The “library” is currently in its second iteration but is being
enhanced with a newer version slated for release on May 30, 2007.
While ITIL v2 offers a consolidated view of IT processes, ITIL v3 will
provide a more comprehensive approach that takes business life-
cycle management into account and includes real-world examples,
best practices models, and metrics.

The adoption of ITIL is gaining speed in the United States as com-
panies find that ITIL can help cut costs, improve IT services through
proven best practices, and increase productivity by providing a
common IT language. These benefits are similar to those of SOA, and
companies that adopt both approaches may see a multiplier effect
as the benefits are self-reinforcing. Executives from the IT Service
Management Forum (itSMF) project that the number of companies
adopting ITIL in the U.S. could grow to about 75% by the end of 2007.
Additionally, Forrester Research projects that 80% of the Global 2000
companies will adopt the ITIL framework by 2010. Similarly, Gartner
predicts that SOA will be used in more than 80% of new mission-
critical applications and business processes by 2010.

As aresult of increased awareness of ITIL, there’s been a correspond-
ing increase in the implementation of ITSM projects. As companies
define and manage IT services that are critical to enterprise business
process, they need to be able to improve service quality with real-time
information about IT impact on service level agreements, and then
understand how to optimize service support. This mission-critical
management is delivered through ITSM solutions that enable CIOs
torun IT as a service delivery business. The ability to deliver a high
quality of service is especially important when SOA is embraced as
your architectural approach, as a single service may be used in, and
therefore impacts a multitude of business-critical applications.

ITIL Paves the ITSM Road for SOA Implementations

SOA programs can deliver tangible cost and response ben-
efits but the challenges for an SOA implementation shouldn’t be
underestimated. For starters, the task of identifying processes that
are used by multiple groups in the organization can be complex.
Getting those groups to agree on a common process definition
can be even more complex. When you add ensuring consistency
of understanding the underlying SOA technology stack along with
the significant number of architectural choices that also have to be
made, the complexity grows geometrically.

However, there are a series of other challenges that have to be ad-
dressed if SOA adoption is going to be successful. These challenges can
be grouped into three buckets: governance, quality, and management.

SOA governance is commonly meant to be the process of increas-
ing the collaboration between the major stakeholders: service
providers, service consumers, and the SOA Center of Excellence.
The SOA Center of Excellence, led by the enterprise architect or
the CTO, is interested in balancing flexibility for the providers and
consumers versus control so that standards are followed and SOA
adoption is successful. Questions that have to be answered in the
governance area include: “How do I find and trust services?” “Is
the enterprise working on the right services?” “Can we establish a

consistent and repeatable implementation process?” and “Can we
effectively control the services that are in production?” In essence,
the chief SOA architect is responsible for making sure that SOA
doesn’t come to mean “State of Anarchy.”
SOA quality is the process of ensuring that services meet the
functional and performance requirement of the organization,
with a minimal amount of effort in the testing process itself. Since
services used by multiple business processes can be single points
of failure, it’s critical to extend enterprise testing processes to ad-
dress the specific SOA needs . Without extended quality processes,
adopting a service that’s created by someone else is just too risky for
developers to do. Further, since the use cases for a generalized ser-
vice are numerous, any change to a service must be tested against
a seemingly unlimited number of test cases. This can strain already
thin testing resources to the breaking point, both in test manage-
ment and test execution.
Finally, SOA management is the process of managing services that
are in production. There are multiple aspects to SOA management:
e The process of monitoring the availability and performance of
the services and applications that use them.
¢ Rapidly restoring availability when issues are detected — or even
finding problems before they impact an end user.
 Setting service level agreements between the consumer and pro-
vider, and reporting on the achievement of the service levels.
* Managing the policies that control the interaction of the services
at runtime.

ITSM has been adopted by companies to improve the manage-
ment processes listed above. When ITSM is implemented using the
ITIL framework, the SOA implementation process is both acceler-
ated and simplified. This is critical because SOA only has benefits
when it is successfully deployed, and ITSM helps make SOA deploy-
ment successful.

Managing traditional applications is difficult enough — how long
has it been since you've been affected by a performance or avail-
ability issue in a computer system? SOA management multiplies
the complexity. As anyone who'’s deployed SOA in their IT environ-
ment knows, one hiccup in a system can cause serious degradation
across several previously unrelated applications and business pro-
cesses. Tracking down system issues can be tedious and consume a
considerable amount of budget. Because ITIL focuses on monitor-
ing and reporting IT resources, mature incident and problem man-
agement processes and tools can reduce the time needed to find a
“needle in the haystack” when faced with problems in the system.

Better Business & IT Alignment

A major catalyst to SOA deployment is the promise of more ef-
ficient and cost-effective systems and services. Since IT operations
are optimized for greater responsiveness, this comes in the form of
agility. However, successful adoption of SOA requires updated pro-
cesses. These processes, across governance, quality, and manage-
ment, should be deployed following best practices.

As with all IT projects, SOA implementation must meet all
mandated compliance initiatives, such as Sarbanes-Oxley. These
regulatory and compliance requirements demand solid reporting of
processes, something that implementing these best practices helps
facilitate. By providing consistency and predictability, the best prac-
tices of ITSM help businesses become stronger and organizations
run more efficiently, enabling the company to apply additional
effort on other initiatives. SOA, similarly, since it improves flexibility

www.SOA.sys-con.com
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ADOPTION

The number of companies adopting ITILin the U.S.
could grow to ahout 75% hy the end of 2007

— IT SERVICE MANAGEMENT FORUM (ITSMF)

80% of the Global 2000 companies will adont the

ITIL framework hy 2010

— FORRESTER RESEARCH

SOA will be used in more than 80% of new mission-critical
anplications and business processes hy 2010.

— GARTNER

and lowers cost, frees bandwidth for IT to focus on its core mission
of helping the organization achieve its business objectives.

SOA implementations with proper governance result in cus-
tomers that are most satisfied with their overall implementation
strategy. Results from a recent Ovum Summit report show a high
correlation between a customer’s level of satisfaction with SOA
and the depth and breadth of commitment to ITSM best practices
and tools, which includes service desks, asset and configuration
management tools, IT portfolio management tools and business
service management (BSM) performance monitoring dashboards.
SOA customers who emphasize traditional development and test
issues without considering how SOA changes the way they need to
manage IT on a day-in-day-out basis tend to be the least satisfied.

Furthermore, from our experience, customers who have made
progress implementing end-to-end ITSM strategies tied to busi-
ness-oriented SLAs and supported with appropriate enabling
technologies are twice as likely to report that their SOA investments
are meeting their goals.

Successfully implementing and operating SOA environments
clearly requires sophisticated operational, runtime management
tools and strategies. Enterprises’ experiences show that implement-
ing SOA in tandem with ITSM best practices and tools is one of

the best ways to ensure the SOA solution meets their goals and is a
value-add to the business.

The bottom line is that to meet expectations with an SOA invest-
ment, it’s valuable and important for ITSM to be in place according
to ITIL best practices. If you've begun adopting ITSM, you're going
to be more successful adopting SOA. If you haven't adopted either,
consider adopting ITSM in parallel with SOA to save yourself time,
money, and headaches. Hl
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Understanding SOA
Architectures and Models
—continued from page 4

sharing information, something we've not
been good at in the past. I can understand
in certain industry-specific competitive
situations where it’s not in the best interest
of the company to share information.
There are a few issues as I see things:
First, as already stated, we need to clearly
define use cases for SOA-RA and SOA-RM,
and learn to adapt these models to the very
different problem domains I'm seeing out
there. Like any new notion, this will come
with use, and these models and architec-
tures will only be as valuable as the data
points that are fed back to the creators, and
the changes made to accommodate the
“real world.” As a SOA practitioner I'm find-

ing that a huge chasm still exists between
those who define the concepts of SOA and
those who actually do the work. That chasm
needs to narrow significantly.

Second, what’s the uptake thus far when
considering the concepts of SOA Reference
Architecture and SOA Reference Model? It
appears to me that most of my clients are
pressing forward with their SOAs, formal
models and architectures be dammed. Un-
fortunately, defining something in a formal
way doesn’'t mean the rank and file will use
it. I think the recent debate is a clear indica-
tion of that. I can go back in history and
point to many instances where good formal
models existed, but nobody leveraged
them, opting for models that were more ad
hoc, understandable, and available. I do
promote this effort, however. Please don't
misunderstand me.

Finally, SOA, at least in my mind, is a bit
more systemic to enterprise architecture
than just an “architectural approach.”
Indeed, if SOA is to be successful, those
responsible for enterprise architectures
need to understand SOA. Many do, some
do not. If SOA is going to provide the
proper benefits, SOA needs to layer deeply
into business processes, business strategy,
information technology, and even capital
planning. In essence, it becomes a new
foundation in many respects, and as to
the point I made many times before...a
good SOA is a good enterprise architec-
ture, and not a mere instance of technol-
ogy or another silo. We need solutions, not
another “bolt on” that just adds complex-
ity, and hinders agility.

Hope this helps. On to more technical
topics next. M

8 May 2007
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lifecycles on SOA development & quality

4{ WRITTEN BY JIM MURPHY

2 You've deployed a Web Service. It's been designed, built,
tested, and published to your registry for use and is now a
critical component in a strategic business application. Your SOA
is beginning to show signs of return but what happens when
other architects discover your service and begin to design new
applications with it? On one hand, you're seeing the benefits

of reuse, yet how can you manage a service that’s undergoing
continuous testing? What happens to your initial business ap-
plication when one of its key services undergoes a load test for

another composite application?

time are changed. The rules about ensuring quality are chang-

ing as well. No longer is it sufficient to follow design, build, test,
deploy, and manage phases. Testing is continuous and can have a
drastic impact on production applications. This article will examine
the impact of SOA on traditional SDLC thinking and how testing
can be done in production environments. We'll also explore the role
collaborative SOA quality plays in lifecycle governance.

At the center of an SOA solution is the relationship between
service consumers and service providers with distinct lifecycles.
Separation of application functionality across lifecycles has pro-
found effects on the development process and serious implications
on managing system quality.

I n a SOA, the characteristics of traditional design time and run-

A Young Person’s Guide to the SDLC

Wikipedia describes various process models that define a Soft-
ware Development Lifecycle (SDLC) as a series of activities related
to the development of software systems. The specific tasks vary
between the process models that define specific software develop-
ment processes but they are more the same than different. They
boil down to the same basic steps:
* Analyze the Requirements
* Design the Architecture and Implementation
* Code and Build
* Test to Verify
* Deploy and Maintain

Traditional Software Developemnt Lifecycle
oo S o S SR oo |

Figure 1: Typical activities of the SDLC

Make no mistake this *is* your father’s software development
process but it’s the basis for many approaches to organized soft-
ware development.

Agilists (AgileManifesto) have refined this model to make it fit the
dynamics of software development and the needs of the business
better by adding feedback loops, iteration, deferred requirements
gathering, and continuous testing. Defined processes like the Agile
Unified Process (AmblerAUP), XP Lifecycle (AmblerXPLifecycle)
and the Agile SDLC (AmblerAgileSDLC) are examples of agile re-
finements to the basic software development process itself.

Traditional or agile the SDLC process has a start, a middle, and an
end.

This is not the case with an SOA designed to meet business needs
over time. An SOA has no practical notion of start and end much
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like the Internet has no clearly delineated analysis, design, build,
and test activities but is a composite of several interacting compo-
nents that are constantly coming and going, changing and evolving,
and to a greater or lesser extent interacting.

The Impact of SOA on the SDLC

It’s important to realize that the SDLC pertains to the service
construction process not to the overall SOA evolution. SOA activi-
ties focus on higher-level concerns across a service inventory like
granularity, coupling, reuse, and governance. This difference is
often missed by teams accustomed to building distributed systems
or integrations following an SDLC process.

Building SOA like traditional distributed architecture is identified
in Thomas Erl’s SOA systems report as the #1 obstacle in SOA adop-
tion. The assumption in traditional projects is that you can change
the client and the server simultaneously through development.
Design, coding, refactoring, and test occur across the boundary of
consumer and provider as needed to make the whole system work.
The fact that there are clients and servers separated by a network is
more an implementation detail that traditional technologies often
try to hide for the sake of the programmer.

Service-oriented solutions, as the name implies, focus on providing
services to service consumers and that an exhaustive list of consumers
and their requirements are not identifiable upfront. This is the essence
of why SOA is interesting in business computing. It's incumbent on
service providers to understand and anticipate the problem domain
and build services that fit naturally in the larger service inventory to
provide a valuable capability to a range of future consumers.

This service-oriented focus results in a separation of the service
development and consumer development cycles.

Ideal SOA Lifecycle

DESIGN _ |
BUILD SOA
v INFRASTRCUTRE

TEST Quality & Governance TEST

PUBLISH I

Service Provider
(Web Service)

Disconnected lifecycles
- Service Provider -
- Service Consumer -

DESIGN DISCOVER I

BUILD

DEPLOY I

Service Consumer
(Composite Application)

Figure 2: Ideal SOA lifecycles

Consumer developers are separated from service developers in
time and space. Since there is a clear separation of lifecycles the
terms design time and runtime depend on your point of view.

Often service providers follow a design, build, test, and ultimately
publish phases where service metadata is made available in regis-
try/repository.

At some future point service consumers discover services as part
of a build vs. reuse design process. Services that fit the need are se-
lected for reuse while missing or mismatched services are built. The
service consumer project can then follow the recognizable lifecycle
phases of build, test, and deploy.

Consumer Design Time at Service Runtime

Several thorny issues arise, in this common case, when a con-
suming application’s design time occurs during its dependent ser-
vices runtime. The challenges depend on the capabilities provided
by the service provider.

An obvious first question is “What endpoint should consumer
development use?” When a consuming application depends on
external service managed by other people, how should develop-
ment and test interactions happen? What techniques are available
from all of the dependent services? Will you use live production
service instances or is there service stand-ins available? What's
the expected level of similarity between stand-ins and production
systems if they do exist? These determinations need to be made for
each service used by the consumer application. What expectations
should the consumer team have about the consistency of approach
between all of the services used? Do they all have staging instances
or do they use different techniques?

For services that don’t have staging instances available what is
the external effect of development and test messages? How should
load testing the consumer application or service? Are there charge-
backs based on service use that apply? There are several techniques
to manage the development and test interactions of consumers on
dependent services.

1. Staging Instances: A service provider can make a separate service
instance available with an identical service interface that’s not
connected to the live back-end. Well-mannered interaction with
this staging system isn’t important. Consumer development can
have its way with the staging system that may even automate re-
freshing its back-end data periodically. It’s expensive to build and
maintain but there’s not substitute for running the same code in a
safe environment.

2. Simulations: Instead of building a full-fledged duplicate instance of
a service a mock service-style simulation provides many of the same
benefits as a service stand-in. The fidelity of the simulation is less
likely than a full staging instance but it can be created and main-
tained by anyone if the service provider doesn't offer an alternative.

3.Special Accounts: Using a live service endpoint it’s possible to
identify your intention by using an explicit test account during
authentication. A test account issued by the service provider lets
the service provider handle test messages differently or at least
correlate transactions with a test account.

4.Message Header: A custom SOAP header can assert that a mes-
sage is intended as a test message. The message can trip the
service implementation to operate in an idempotent mode or to
correlate transactions for post processing and possible compen-
sation.

5.Data Partitioning: A degenerate case of two-four is the use
of specific application data to partition development and test
requests from “real” requests. Domain-specific options include
using a distinguished warehouse name in an inventory service or
a particular book title/ISBN in an online store to indicate a test
request.

6. Compensating Transactions: If none of the above techniques are
suitable live transactions may need to be performed and followed
up with compensating transactions to return the system to a base-
level state. In HR systems hiring a long running test might involve
“test employee,” giving them a raise then firing them. Keeping the
transaction state manually during development and test is prob-
ably more trouble than it's worth. It seems plain that sooner rather
than later something will fail to get cleaned up propetly.

Service Design Time & Consumer Runtime
This is the service provider’s chance to break all its consumers and
make them wary of ever using that service, or any service, ever again.
Clearly service providers need to keep their consumers in mind
when making changes to the service’s interface or even its imple-
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mentation particularly if the new service version drops in at the
existing endpoint. Of course this is easier said than done.

Understanding consumer expectations of service behavior is a
complex analysis that begins with analyzing changes to the service
interface description but must also include runtime semantics like
data coherency and consistency. It may also include understanding
how your service is used with other services you've never heard of.

Knowing when you're about to break a consumer is very diffi-
cult in practice. Analyzing the service interface changes is only the
beginning. Service providers likely don’t know how their consumers
are using the service in conjunction with other services. The best
way for service providers to know is for consumers to tell them very
specifically by sharing their tests. When service consumers assert
the precise nature of service usage, service providers can include
their consumer’s perspectives in their regression suites. Consumer-
provided shared tests form a folksonomy of semantic expectations
from the consumer community.

Once a mechanism for sharing tests exists it’s a natural extension
to begin testing for behavior that doesn’t exist yet as a way to drive
enhancements in service behavior. Voila, test driven development
for SOA!

Consumer applications make build-versus-reuse decisions of
services based on what'’s available in the service inventory and how
well it matches requirements in much the same way we buy soft-
ware from vendors.

Some reuse decisions will be simple. However; we're all human
and have imperfect knowledge of future requirements so consum-
ers will eventually need changes to a service interface, its imple-
mentation, runtime characteristics like availability or SLA, or even
back-end data access and consistency.

This feedback flows as new requirements to the service provider
team and can influence future development the same way new
features appear in commercial software applications: when the next
version ships. This can tie the delivery schedule of a consumer ap-
plication to the delivery schedule of its dependent services. Sched-
ule coupling rewards service providers who anticipate the future as
much as possible and productize service delivery by following the
Software as a Service (SaaS) model where the service is productized.

By treating your services as products delivered as services you
can take a more holistic approach including:

1.A mechanism for gathering consumer feedback

2. Notification of upcoming versions

3.Forward and backward compatibility expectations
4.0ld version support expectations

5.Impact analysis of change

Metadata Design Time?

Once services and consumers have cycled through their respec-
tive lifecycle phases and are both at runtime there’s still room for
change. New policies and policy changes that manifest in changes
to runtime metadata can drastically affect deployed services
and applications. Security, transformation location, and routing
changes can change the way service availability, semantics, or per-
formance in catastrophic or insidiously subtle ways react.

Overall SOA Quality

When a system exists in a single lifecycle its overall quality is
under the direct influence of the development team. Time and
resources can be added or changes made to improve system qual-
ity. For service consumers application boundaries are vague and
no longer in their direct control so assessing and assuring quality

becomes a distributed problem. Depending on the actions of each
dependent service and changes to intermediary metadata the con-
sumer application’s quality is now a function of time and no longer
isolated to any identifiable test phase.

This raises the question of “Who is responsible for overall SOA
quality?” The individual services in the service inventory certainly
have their place but who ensures the consistency and the frame-
work to make SOA quality happen?

There are two sides to the SOA-quality coin. The first is in creat-
ing well designed and implemented service and applications in
the first place. The second is in providing a resolution mechanism
when the inevitable happens. There will be problems between con-
sumers and services no matter what. Plan for the inevitable when
consumers and providers need to find runtime problems and avoid
figure pointing.

Lifecycle governance is the constraint framework to connect
loosely coupled development processes. Extending current notions
of lifecycle governance to include the provision of a quality frame-
work lets consumers and providers manage the quality concerns of
the other. High-quality service components are necessary but insuf-
ficient for healthy and holistic service-oriented architectures. ll
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4{ WRITTEN BY NAVEEN KULKARNI AND KRISHNENDU KUNTI

Enterprises have started to realize the value of Service Ori-
ented Architecture (SOA) and have adopted it as a mainstream
enterprise IT architecture. However it's important for enterprises
to realize that SOA presents a significantly different business and
technology adoption model from a management perspective.

usiness Service Management (BSM) is an approach to

managing and making visible the impact of changes in busi-

ness and IT. The IT infrastructure library is a framework for
managing IT services. In this article we will explore the challenges
in managing services in SOA and propose a way for BSM and ITIL
to be used to build a platform for managing services in an SOA
ecosystem.

Service Management in Enterprises

Broadly put services can be categorized into two types, services
offered by the business and services offered fo the business. A service
offered by the business refers to the way capabilities are organized so
they add value to the customers of the business. Services offered to
the business are those that enable the enterprise to carry on its daily
operations. It's important to note that services offered to a business
diminish in significance if they’re unmanaged and can’t guarantee
optimal performance, in turn greatly affecting the services offered
by the business.

Management
w0, *T“ and IT Infras
Library*fot.SOA

From the IT perspective , enterprises offer their business services
through processes, applications, systems, and networks. All these
are lined up to meet specific business needs. Traditionally service
management has referred to the services offered by the IT support
community that managed the software assets as well as the infra-
structure. The most widely accepted framework for this IT service
management (ITSM) has been the popular IT Infrastructure Library
(ITIL) approach. Some ITSM implementations have begun to look
at managing the processes and information part of an enterprise
besides the IT support services. Complementarily, Business Service
Management (BSM) is a process that provides visibility into the
activities performed by the business through measurement and
monitoring.

BSMbased approaches for measuring services offered by the
business are vital for handling dynamically changing businesses,
but they're still local in nature and aren’t comprehensive enough to
handle the management of all parts of the enterprise as required in
the face of business changes. The divide between business and IT is
the root cause of this so a bridge should be built between business
and IT that finds comprehensive ways of addressing the manage-
ment of the services offered to the business alongside the manage-
ment of the services offered by the business.

The IT Landscape in the Service Ecosystem

SOA stands on the twin pillars of reusability and interoperability.
The “reusability” factor derives from provisioning reusable busi-
ness services that can be consumed by a number of players both
within and at the edge of the enterprise. SOA promotes at its roots
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aloosely coupled architecture as opposed to the point-to-point-
based tightly coupled architectures in traditional enterprises.

SOA can be manifest at multiple levels of enterprise IT, namely re-
source, application/data, middleware, and the processes that result
in a layered architecture as shown in Figure 1.

Services created at each of these layers cater to top-level business
functions. However, an important consideration even in such a
service ecosystem is that the traditional applications that are either
custom-built or commercial off-the-shelf (COTS) would still con-
tinue to co-exist with new composite applications that are process/
service-centric.

Multi-channel
Presentation Layer

Business
Processes

[l

Shared Business
Services

Applications

f . . | : F and Data
Services

SERVICE FABRIC

Figure 1: SOA levels of enterprise IT (Source: Infosys Research)

Another aspect of this paradigm shift is that business processes no
longer exist in a single application but might be created by assem-
bling services provided by multiple units in the enterprise and stake-
holders outside the enterprise. As a result, there are multiple owners
in a service ecosystem each with service owner owing a part of the
business process. In addition there are other shared infrastructure el-
ements in a SOA, for instance, the enterprise service bus infrastruc-
ture owned by corporate IT that provides value-added services such

However, in a service-based ecosystem processes span services
deployed on multiple machines, where diverse and large numbers of
users consume these services. In event of an incident or change the
effect is no longer limited to a service or piece of infrastructure, for
instance, if a service interface changes (say a new release) then all the
processes that consume the services need to incorporate the change.
Hence the existing approach of application- or infrastructure-centric
management of IT isn't adequate for managing services.

Service management needs to take into account the impact of
layering in the service ecosystem. For instance, resource tier services
can be managed by the enterprise infrastructure team, services
created at the business service layer can be managed by business
owners whose SLAs are in turn driven by individual application level
service SLAs that are managed by the service owners. This clearly
identifies the need for properly demarcating service management for
each layer and across the different stakeholders. This requires a top-
down view of SOA management, linking business processes and the
underlying IT resources.

BSM and ITIL for SOA Management

The value proposition of using BSM and ITIL for a service ecosys-
tem is that combined they provide a comprehensive approach to
SOA management.

In this IT-enabled business world these two together provide
arecipe for Business Technology Optimization (BTO). Inherently
both BSM and ITIL are driven from the business perspective and
take a business-centric view of IT capabilities in an enterprise. As
SOA is adopted to align business and IT, both BSM and ITIL are the
right fillers to help enterprises achieve true agility. Figure 2 shows
a comprehensive SOA management approach with BSM and ITIL.
Together, they provide the ability to:

e Map business objectives the way IT operates, facilitating better
visibility

» Create a process-driven ability for management that offers better
control

* Create mechanisms to deliver IT operations as services to admin-
ister ITSM effectively

¢ Create a common vocabulary for the management activities for
better communication

as translations, content-based routing, reliable messaging, message
tracking, etc. Hence the shared features of a process like security, reli-
ability, change management; incident management, etc. depend on r E g TTTTTTTTTmTmTmomomooomoomsosososososooooo- 1
the service providers of these shared infrastructure/services. ! ge I I ff‘:e_r['in_cf _____________ !
. . Poas :' Service Governance ‘: i
SOA Management in the Enterprise V28 ' i
Traditionally the application-centric or infrastructure-centric i § =1 . E
view of IT management has been adopted in enterprises. In the ex- ' E E E !
isting IT management approach an application usually has a known ! ' g !
set of users and the application generally implements a single busi- ! 2! E £ g !
ness function where the application in question is deployed on a E T g ! Data Application % §'_ =
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ture boundary. Hence policies to mange such incidents and related
changes aren’t complex. Figure 2: Comprehensive SOA management with BSM and ITIL
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BSM provides a method to connect composite applications and
business services with the underlying ITSM. It helps to understand
and predict how technology changes can impact business and how
changing business needs have to be accommodated into IT re-
sources. While the BSM provides mapping between critical business
services and IT services it derives business relevance from tying the
end-user experiences (in a given business context) as shown in the
Figure 2. ITIL is basically a non-proprietary framework for manag-
ing IT services proposed by the United Kingdom'’s Office of Govern-
ment Commerce (OGC). ITIL provides a set of guiding principles
for aligning business goals to underlying IT. Figure 2 shows the
application of different ITIL modules to services at different levels
of enterprise IT for SOA management. The guidelines from ITIL are
applied while roadmapping the service adoption in an enterprise.

Governance is considered an important cornerstone for success-
fully realizing a SOA. A SOA management strategy should ultimately
lead to an effective IT governance structure. SOA initiatives in an
enterprise would always include people, process, and technology
elements. ITIL primarily enforces good governance through its
elaborate set of best practices and guidelines around people and
processes. This creates a common ground where ITIL and SOA
can converge and provide an effective and efficient mechanism to
deliver and manage business services. As shown in Figure 2, the
recommendations of the service delivery and service support mod-
ules of ITIL can establish a good governance structure for managing
functional services.

SOA management should also cover existing legacy assets since
they’re integral to SOA.SOA management should consider improv-
ing the operational efficiency and cost-effectiveness of these legacy
IT resources. ITIL provides a common vocabulary. As shown in
Figure 2, SOA management would adopt ICT infrastructure man-
agement and application management modules of ITIL to provide
greater visibility.

Areas of Application of BSM and ITIL in
SOA Management

Both BSM and ITIL provide at best a framework for implement-
ing a better IT management solution, but stop at suggesting any
concrete implementation; it’s left to the enterprises that adopt
them to build relevant operational solutions or buy BTO solutions.
Product companies offer a variety of products with ITIL-based
capabilities like IBM’s Infrastructure Resource Management (IRM),
Tivoli Business Systems Manager (TBSM), Tivoli Service Level
Advisor, or BSM-based solutions from Managed Objects. But most
of these products offer specific solutions hence a combination of
these would be needed to cover comprehensively all aspects of
SOA management like planning, governance, implementation, and
operations. Here, we'll explore the areas of application of BSM/ITIL
under different aspects of SOA management.

1.Planning

When planning for services management in a service ecosystem,
the foundations of BSM could be adopted to provide high-level
mapping between event management (events arising out of user in-
teractions) and the service level agreements (attached to individual
services) with a view to correlating management-related processes
and IT services. Taking BSM into consideration during planning
will also aid in driving the performance management implementa-
tions to be tightly tied to end-user experiences. Further, ITIL can
help business managers or stakeholders who are involved in the
planning phases of business services in areas like business continu-

ity planning, change management, and service level management.
Based on BSM and ITILs perspectives business managers can lay
the foundations for SOA management by adopting the guidelines
and practices advised in the second book of ITIL - Planning To
Implement Service Management.

2.Governance
The IT Governance Institute defines governance as “a structure of

relationships and process to control enterprise in order to achieve

the specific agreedupon goals and adding value while balancing
the risk versus return over IT and its processes.” It goes without
saying that governance would put in a structure to control activi-
ties to mitigate risks. Management, especially from ITSM perspec-
tive, would play a major role in streamlining control activities. This
relationship gives governance an important facet to consider when
considering management. Service governance, which would be

a subset of the overall IT governance, would ensure the delivery

of functional services of high quality and on time. Hence service

governance from the perspective of ITSM has to take care of:

¢ Establishing overall standards for creating an infrastructure and
providing control directives for the associated services.

e Managing the delivery of a service-based ecosystem to business
units or service consumers in collaboration with the stakeholders
or owners

* Providing and defining structures for managing SLAs, quality,
vendor, and other control activities.

¢ Building appropriate decision support systems to improve the
use of IT support for functional services.

As shown in Figure 2, the service delivery and service support
modules of ITIL are used to establish service governance. Further,
BSM and other modules of ITIL would help set up overall IT gover-
nance.

3.Implementation
As mentioned above, BSM defines processes, and ITIL provides

a set of guidelines towards managing IT services. It’s essential for

those who implement the system to use the right set of frameworks

and tools to build the platforms for ITSM and eventually IT gover-
nance in an enterprise. This can be elaborated further as:

¢ Methodologies and frameworks for service identification: The
first step in implementing ITSM in any service ecosystem is to
identify services that serve to align business and IT at all levels
of enterprise IT. At this stage appropriate methodologies and
frameworks can be used to identify the service with the right level
of granularity.

* Registry, Repositories, and Configuration Management Data-
base (CMDB): Service registries-repositories and configuration
management databases are used to maintain service definitions,
metadata, and documentation pertaining to services. They can
also be used for provisioning service lookup, service versioning,
and other information like service owners, systems using the
service, service metrics locations, etc.

* Tools for visibility and control: Tools are essential to provide
the ITSM platforms much needed visibility and control. Visibil-
ity for processes and service is achieved using process-level and
service-level monitoring tools. Control over changes, incidents,
and problems are managed through appropriate practices.
Process-level monitoring tools map business process to applica-
tions, services, and infrastructure on which these applications
or services are deployed. These tools provide a cockpit view of
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deployed processes; the user can also monitor process-level
metrics and track failures and performance bottlenecks in in-
dividual services, applications, or infrastructure. Tools used for
service metrics monitoring are implemented as a part of service
implementation code or they can run as an external agent to
monitor service metrics. Service metrics can be compared
against SLAs to generate compliance reports. These tools also
generate alert notifications and send them to the right stake-
holders after accessing data from the registry or configuration
database. Tools for change management and incident manage-
ment could be used to define workflows that capture actions
that need to be taken to manage a change or an incident.

These tools should also take care of approvals and coordina-
tion among the multiple stakeholders involved in the change
process. Tools for problem resolution are used to acquire
information leading to problem diagnosis and resolution. These
tools provide maintenance of system knowledge and problem
diagnosis. They should do automated andmanual diagnosis and
integrate with other tools like service metrics, process monitor-

ing, and change management to get live information updates on

the status of any problems.
e Compliance and Security: These are the most important of all

the ITSM activities to be implemented with all inclusive resources

and assets, spanning all levels of enterprise IT. Appropriate
measures have to be built into the ITSM platform and tools to
reflect the conformance and security measures necessitated by
the business. For example, regulatory compliance with Sarbanes-
Oxley (SOX) demands things of information that strain ITSM to
build capabilities related to access control, detection, evalua-
tion, and reporting. Security policies have to be woven into every
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operational capability of ITSM. Tools that provide visibility have
to highlight the incidents related to compliance and security
and work with CMDB and repositories to provide and apply the
related policies to enforce control.

4.0perations
Based on the ITIL guidelines of service delivery and support, to

provision in SOA in accordance with the SLAs between the service

providers and consumers and to support the service lifecycle as
applied to functional services in an enterprise and fine-grained
policies for services, the following points should be evolved:

* Service-level management: Policies around the business prac-
tices to ensure that agreed upon services are delivered according
to timeline and business needs. The terms agreed are represented
through well-defined SLAs that can be attached to templates
available with ITIL. This step should also draw on principles of
BSM to identify the IT process and corresponding measurable
parameters to determine success.

 Capacity management: This can be seen in three dimensions,
that is, business, service, and resource. First, the business dimen-
sion is directly related to service-level management. Defining the
appropriate processes will let future business requirements for IT
services be identified, forecast, and modeled in a timely fashion.
Second, for functional services and enterprise applications (CRM,
SCM, etc) policies have to be defined to guide the appropriate
provisioning to fulfill the current service SLAs and future demand
cost-effectively. Third, procedures and practices have to be devel-
oped to acquire and add resources for new applications catering
to the services, right-sizing the infrastructure, and monitoring
them for optimal consumption.
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e Availability management: ITIL guidelines will ensure the sus-
tained availability of services cost-effectively. In an enterprise this
might involve service metrics monitoring, alerts, and acceptable
downtimes based on business impact analysis. Adopting mea-
suring techniques in terms of mean time to repair, mean time
between failures, and mean time between incidents will offer in-
sights into the nature of the problems faced at each layer that can
facilitate the creation of continuity plans specifically targeting the
type of functional service.

Continuity management, disaster recovery: With critical busi-

ness services, ITIL recommendations can be adopted to define

plans to respond to incidents during crises or outages including
alternative arrangements. For other functional services and IT re-
sources, specific recovery teams (part of IT supply) can be formed
with detailed instructions to adhere to mean time for recovery as
defined by availability management.

* Financial management: The guidelines for the financial man-
agement of IT services provided in ITIL can be used in service-
based ecosystem for developing costing models for the services
being consumed. Some costing policies such as recovery-based,
markup value-based, consumption-based, market-based, and or-
ganizational unit-based could be adopted for functional services.
Apart from charging, practices of budgeting and accounting as
applied to IT services can be used for functional services as well.
This would help in decisions on investments for creating the
service portfolio. A detailed cost analysis on a service will assist
in tracking the return on investment (ROI) on each functional
service.

* Configuration management: ITIL refers to the Configuration

Management Database (CMDB) that stores all the configurable

items for ITSM along with their relationships to related data.

These guidelines can be used to create repositories for a service

ecosystem to aid in provisioning functional service with all re-

lated information to support better reusability and form the basis
for other management activities.

Incident and problem management: Provides guidelines for

minimizing the impact of incidents and problems and a means

to record the incident and determine the root cause of problems
hence avoiding similar issues in future. In an service ecosys-

tem exceptions might be raised in the operation of functional

services. Logging them into a centralized monitoring application

based on ITIL processes will let the service environment record
and classify the exceptions, identify trends and investigate/diag-
nose, do root cause and impact analysis, issue change requests to
fix the problem. In case of an incident the service desk will have
access to centralized applications like the services monitoring
console, individual service metrics logs, and problem resolution
tools for pinpointing individual service-level failures and will the
problem or give the user a timeframe for provisioning a solution
based on SLA.

¢ Change and release management: ITIL provides guidelines for the
change and release management of applications and software. In a
service-based ecosystem a change and release management func-
tion would involve versioning services, defining policies for a ser-
vice rollout, its retirement, and upgrading. Changes are introduced
through new features or fixes to problems (that come in as change
requests from problem management). Such changes might involve
creating a new interface to the service or a new version. Configura-
tion update policies of ITIL can be adopted so that registry-reposi-
tories are updated with change information that can be discovered
later by the service consumer. ITIL practices regarding change

control, prioritizing, estimating the impact of change, the approval
process, reporting, and communicating could be applied to the
functional service portfolio. The change and be introduced into a
production or live environment following the release management
activities prescribed by ITIL.

Summary

As SOA becomes mainstream in an enterprise, the management
of service proliferation at multiple levels of enterprise IT will be
areal challenge. If not managed properly it will be a major deter-
rent in scaling the SOA-based ecosystem. So creating a proper
governance structure for the management of IT services is manda-
tory. ITIL provides a set of guidelines for managing IT services and
proves to be an ideal combination along with BSM for managing
services at all tiers in an SOA-based ecosystem. However, to imple-
ment BSM and ITIL for managing services in SOA, organizations
should use the right set of methodologies, tools, and frameworks
along with the guidelines provided in BSM and ITIL.

Thus, overall, we can visualize the role BSM and ITIL can play in
providing a comprehensive approach to managing the services of-
fered by an enterprise alongside the services offered fo an enterprise
in an integrated manner. [l
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BEST PRACTICES

Best Approach
and Best
Practices

N

WRITTEN BY DAVID S. LINTHICUM

While the notion of SOA continues to emerge, those who are
implementing SOAs today are faced with a variety of challeng-
es, including the complexities of SOA, and the work involved
with understanding their existing problem domain and require-
ments. Those who want to get SOA right the first time quickly
understand the benefits of a sound architecture and a good set
of SOA design approaches.

owever, the understanding of how you approach your SOA,

and best practices around building a SOA, are clearly lack-

ing. Those who are looking to gain the benefits of SOA are
perplexed by the wide reach of the technology, its links with tradi-
tional enterprise architecture, and how the game has changed since
the structured and object-oriented analysis and design days.

Truth be told, SOA is not something you buy, it's something you do.
Thus, while the focus has been on the technology in the last few years,
as people begin to implement SOA, the focus is now on the process. So,
how do you create a SOA? In this article I'll walk you through the no-
tion of SOA, and the unique aspects of the architecture, as well as the
design considerations, including the ability to leverage best practices
as a guide. In essence, what's working, and what’s not.

Understanding the Basics

While there is this notion that SOA is all new and thus requires
new approaches, the fundamentals of SOA are firmly based in more
traditional requirements, analysis, and design techniques, but with
the concept of services and service-based solution instances as

the new direction. To that end, you can consider the steps to the
construction of a SOA as basic approaches, and with a foundation
in traditional enterprise architecture and traditional application
analysis, design, and development...processes that should not be all
that new or scary for many who are facing SOA today.

Next we should define a “SOA Meta Model” or a reference model
to better understand the notions of SOA and the component parts
that are required. Figure 1 represents one view of SOA, working up
from the data, to the data abstraction layer, to the data services, to
the services, to the orchestration layers, and finally monitoring and
event management. Note that both governance and security are
typically bound to all layers. Also note the way you build this stack
to meet your specific needs could be very much like this or very dif-
ferent depending on your requirements.

SOA Meta-Model

Monitoring/Event Management

Process/Orchestration

Services

Governance

Data Services/Massaging

L L .

L]
|
Internet-

Bas‘ed
Services

SOURCE: LINTHICUM GROUP

Figure 1: SOA meta model makes it easy to understand SOA before the SOA
design and building process begins
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The Procedure
Considering all the basics, you can divide the steps to creating a
SOA into the following major steps:
1. Definition of the Domain
2.Semantic Level Understanding
3.Service Level Understanding
4.Process Level Understanding
5.New Services Configuration and Design
6. New Processes Configuration and Design
7.Technology Selection
8.Deployment
9. Testing

Note that both governance and security are systemic to the above
processes, as is performance engineering. Moreover, you may have
special requirements that require additions or deletions to these
steps. We're also not defining most of the sub-steps here due to
space constraints.

Defining the Domain

You can't boil the ocean, so you must define the scope of your
SOA in an enterprise. Most SOAs are best implemented in small
steps, such as moving a single division or a portion of a division to
SOA, instead of an entire enterprise all at once. Small successes lead
to larger, more strategic successes over time, and you need to estab-
lish the demarcation lines at the beginning of the project to provide
better focus and understanding (see Figure 2)

Semantic-Level Understanding

You can’t deal with information you don’t understand, including
information bound to behavior (services). So it’s extremely impor-
tant for you to identify all application semantics — metadata, if you
will — that exist in your domain, allowing you to deal properly with
that data (see Figure 3).

Understand all application

semantices in your domain.

! SOA
Meta data analysis Metadata

Legacy

Abastraction layer
External definition
Metadata

(B2B)

Data services definition Da.ta
Services

Domain
Descriptions

Define your problem domain

System Complexity System
I Analysis * | Descriptions

POC

SOA POC
Results

o
A

Figure 2: Defining your domain means you must understand system complexity
and test the candidate technologies at the same time

Also note that now is a good time to do a proof of concept (POC).
This is done at this point so the architect can understand the
candidate technology a bit better, which means the right expecta-
tions are set as to the final solution. A POC also helps the architect
understand the possibilities and limitations for considering service
and process design in the target. It’s really a point of learning, not a
point of selection. Keep that in mind.

Figure 3: In understanding the application semantics we must understand the
metadata and create a data abstraction layer or a logical understanding of
complex data for use in the SOA

Understanding application semantics establishes the way and
form in which the particular application refers to properties of the
business process. For example, the very same customer number for
one application may have a completely different value and meaning
in another application. Understanding the semantics of an applica-
tion guarantees that there will be no contradictory information when
the application is integrated with other applications at the informa-
tion or service levels. Achieving consistent application semantics
requires an information integration “Rosetta Stone” and, as such, this
represents one of the major challenges to creating your SOA.

Defining application semantics is a tough job since many of the
existing systems you'll be dealing with are older, proprietary or
perhaps both. The first step in identifying and locating semantics is
to create a list of candidate systems. This list will make it possible to
determine which data repositories exist in support of those candi-
date systems.

Any technology that can reverse-engineer existing physical and
logical database schemas will prove helpful in identifying data within
the problem domains. However, while the schema and database
model may give insight into the structure of the database or databas-
es, they can't determine how that information is used in the context
of the application or service; that’s why we need the next steps.

A data abstraction, or a data services layer, provides the loose
coupling between the services and the underlying databases/infor-
mation stores. This provides a point of configuration to both deal
with the differences between the data as physically represented and
the preferred logical representation to the SOA.

www.SOA.sys-con.com
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BEST PRACTICES

Moreover, as both the data and service requirements change
over time to align with the business, the data abstraction layer can
be easily reconfigured to account for the differences, and since
not coupled, require a minimal amount of work. For instance, the
physical databases in many instances doesn’t have to be changed,
just the abstraction. In essence you've created an agile data layer to
go with your agile services and process layers. Without this you’ll
find that holistic agility with your SOA is difficult to achieve.

Service-Level Understanding

Service interfaces are quirky. They differ greatly from application
to application, custom or proprietary. What’s more, many interfaces
— despite what the application vendors or developers may claim
— aren'’t true service interfaces, and you need to know the differ-
ence. Services provide behavior as well as information, so they’re
service-oriented. There are some services that just produce infor-
mation; those are information-oriented and shouldn’t be included
in this step. We are only interested in the former at this point.

Understand all services

in your domain.

SOA
Metadata

) . Candidate
Legacy Service analysis e
Services
e |

Services
and
Information

Metadata and
External services analysis
Services

(B2B)

Services
Performance analysis and
Performance

aremote method or behavior versus simply extracting or publishing
information to a remote system. Moreover, we typically abstract this
remote service into another application known as a composite appli-
cation, which is typically made up of more than one service.

A good example of a service is a risk analysis process, which
runs in an enterprise to calculate the risk of a financial transaction.
This remote application service is of little use by itself, but when
abstracted into a larger application — for example, a trading system
— then that remote application service has additional value.

Note that we leverage the behavior of this remote service more
than the information it produces or consumes. If you're a program-
mer, you can view application services as subroutines or methods,
something you invoke to make something happen.

The basic notion of SOA is to leverage these remote services
using some controlled infrastructure that lets applications invoke
remote application services as if they were local to the application.
The result (or goal) is a composite application or an orchestration
(or choreography) made up of many local and remote services.
Process-Level Understanding

You need to define and list all business processes that exist in
your domain, either automated or not. This is important because,
now that we know which services and information sources and
sinks are available, we must define higher-level mechanisms
for interaction, including all high-level, mid-level, and low-level
processes. In many instance, these processes have yet to become
automated or are only partially automated (see Figure 5).

Figure 4: When obtaining a service-level understanding, we need to analyze the
existing candidate services and bind the metadata to those services

It’s important to devote time to validating assumptions about
services, including:
1. Where they exist.
2.The purpose of the service.
3.Information bound to the service.
4.Dependencies (e.g., if it's a composite service).
5. Service access mechanisms.
6. Security issues.

The best place to begin with services is with the creation of a
services directory, the artifact of this step. As with other directo-
ries, this is a repository for gathered information about available
services, along with the documentation for each service, including
what it does, information passed to a service, information coming
from a service, etc. (see Figure 4). This directory is used — along
with the now understood application semantics — to define the
points of integration within all systems in the domain.

What is a service? Good question. When using a service, we leverage

Understand all processes

in your domain.

SOA
Metadata Candidate
Processes
T —
Candidate Processes,
Services Define metadata, Services,
services, and processes and

Information

External

Processes
(B2B)

Process
Integration
Diagrams

e Process integration
analysis.

Figure 5: As we define and understand services, we do the same for processes

For example, if a SOA architect needs to understand all the pro-
cesses that exist in an inventory application, he or she will either
read the documentation or the code to determine which processes
are present. Then the architect will enter the business processes in
the catalog and determine the purpose of the process, who owns
it, what exactly it does, and the technology it employs (e.g., Java or
C++). These processes are later bound to new processes — or, meta
processes — providing orchestration of encapsulated processes or
services to meet some business need.

You should also consider the notion of shared versus private pro-
cesses. Some processes are private, and so not shared with outside
entities (or, in some cases, they’re not even shared with other parts of
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the organization). Other processes are shared, meaning that others
leverage the same processes to automate things inter-enterprise. Pri-
vate and shared processes can exist in the same process space with the
process integration technology managing security among the users.

Other information can be maintained in the catalog; information
that may include variables used in the processes, object schemas,
security requirements, and/or performance characteristics. Each
process catalog must maintain its own set of properties, custom-
built for each specific application integration problem domain.
New Services Configuration and Design

This is self-explanatory. You must define and design all new
services that are to make up your SOA (see Figure 6). These will
typically fall into one of three categories.

First are services exposed out of existing systems or legacy ser-
vices, such as ERP, CRM, legacy, etc. These kinds of services really
are defined for you, since the services are one-to-one representa-
tions of internal application functions or interfaces exposed as Web
Services (typically) to facilitate integration. In many instances they
are the candidate services you designed in the previous step. You
should note that we are calling these “new services,” even though
many are pre-existing, because they are now accessible by your
SOA, exposing true services and not proprietary interfaces. Some of
these may be established through a simple upgrade of an enterprise
application (ERP, CRM, ERP etc.) to a service-oriented version (e.g.,
exposing existing behaviors as Web Services).

The second type of services is composite services, which are ser-
vices unto themselves that are made up of many different services.
In many instances, these services are mere interfaces to many other
services and don't add much if any additional functionality. These
are complex services, since there are so many dependencies as well

as information bound to composite services that you must under-
stand before creating your SOA.

Processes,
Services,
and
Information

Define new services.

Candidate
Services

Service
Definition

. — Service definition.
SO0A

Metadata

Service
Design

o= Service design.
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Services
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Service implementation.

Figure 6: Now we need to take all we know and recast the candidate services as
sets of services we'll employ in our SOA
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Finally, data services, or services that do little else but represent
information either at the data abstraction layer, or directly with
the physical database. Most services that make up SOAs are data
services.

However, you could have a domain that requires different types
of services than those listed above. For instance, some SOAs lever-
age services that abstract embedded systems, and some SOAs use
services that are outside of the enterprise, and so are not under
their control. The service design and development process is
unique to the requirements of your SOA. Keep that in mind as you
design and build your services for your final architecture.

New Processes Configuration & Design

At this point we should understand most of what'’s needed to
define new processes, as well as bind them to existing processes,
and automate processes previously not automated. New processes
should be defined that automate the interactions of services as well
as information flows to automate a particular business event or sets
of events (see Figure 7).

Processes,
Services,
and
Information

Define new processes.

Candidate
Services

Process
Definition

Process definition.
R

Metadata

Process
Design

Process design.
Candidate

Processes

"

Process
Implementa-
tion

Process
Inegration
Diagrams

— q 5
Process implementation.

Figure 7: You define new processes much like you designed new services

While you can define some very complex logic in new processes
using today’s tools, the theme here is to orchestrate existing ser-
vices and information flows rather than create new functionality.
In essence, it's a meta-application that sits on top of many smaller
applications, defining interactions from lower to higher levels.

Note that it’s a very similar process to service design, and indeed
most processes that are defined in orchestration layers, such as
BPEL technology, can also double as services. However, processes
typically leverage services, organizing them into solutions. That’s
the difference.

Technology Selection
Many technologies are available, including application servers,

ESBs, governance systems, distributed objects, orchestration en-
gines, and integration servers. The choice of technology will likely
be a mix of products and vendors that, together, meet the needs of
your SOA. It’s rare for a single vendor to be able to solve all prob-
lems — not that that reality has ever kept vendors from making the
claim that they can.

Technology selection is a difficult process that requires a great
deal of time and effort. Creating the criteria for technology and
products, understanding available solutions, and then match-
ing the criteria to those products is hardly a piece of cake. To be
successful, this “marriage” of criteria and products often requires
a pilot project to prove that the technology will work. The time
it takes to select the right technologies could be as long as the
actual development of the SOA. While this might seem daunting,
consider the alternative — picking the wrong technology for the
problem domain. A bad choice practically ensures the failure of
your SOA.

Deployment

This is the “just do it” step, meaning that you've understood
everything that needs to be understood, defined new services and
processes, selected the proper technology set, and now it’s time to
build the thing.

Testing

To ensure proper testing, a test plan will have to be put into
place. While a detailed discussion of a test plan is beyond the scope
of this article, it’s really just a step-by-step procedure detailing how
the SOA will be tested when completed. A test plan is particularly
important because of the difficulty in testing a SOA solution. Most
source and target systems are business-critical and so can't be taken
offline. As a result, testing these systems can be a bit tricky.

Finding Your Own Path

One thing to understand is that I haven't (and couldn’t) define
everything you must do to create a successful SOA project. My goal
has been to outline most of the activities necessary for your SOA
project. In some case you'll need to add some steps to accommo-
date your particular needs. I'm not sure anyone should ever delete
steps. However, I do have clients with simpler domains where one
or two of the steps are shortened. These steps reflect best practices
as [ understand them.

SOAs are as unique as snowflakes. When all is said and done,
no two will be alike. However, as time goes on, common patterns
emerge that let us share best practices when creating a SOA. Al-
though we still need to travel farther down the road before we can
see the entire picture, some best practices are emerging, and that
was the purpose of this article; to expose them. Hope you found it
helpful! Il
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FRAMEWORKS

ITIL:

The Blueprint for

SOA Success

Delivering repeatable scalable
IT functions cost-effectively
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4{ WRITTEN BY HON WONG

In its day the colossal Pharos lighthouse of Alexandria was
one of the Seven Wonders of the World. When it fell in the
fourteen century, the building blocks were reused by the Sultan
of Egypt to build the Citadel at Qaitbey that still stands today.
Waste not, want not.

ur modern concept of Service Oriented Architectures

(SOAs) updates the ancient approach to recycling. The SOA

technology framework enables the rapid implementation
of business applications using reusable services or functions. It
includes a methodology for finding and consuming these pre-fabri-
cated services.

Yet if you want your SOA projects to display the same kind of
longevity as the lighthouse at Alexandria, you can’t simply start
stacking together the blocks willy-nilly. Building a successful SOA
can require just as much careful planning and process as any ar-
chitectural project. Process frameworks such as ITIL can serve as a
valuable blueprint to guide construction.

SOA & ITIL

While proven tools and technologies exist to facilitate the effec-
tive use of existing loosely coupled and interoperable services to

dn e
i

Citadel at Qaitbey: Fort built on the spot of the great lighthouse of Alexandria

implement composite applications, assuring the overall perfor-
mance of the final product is another matter.

In building the Citadel at Qaitbey from the ruins of the lighthouse
at Alexandria, the Sultan’s craftsmen had to select blocks of stone
with precisely the right dimensions while taking into account how
centuries and earthquakes had affected the strength and durability
of the stone.

The same holds true for developers of composite applications.
The service level of the application is limited by the strength of the
building blocks (e.g., the service level achievable by the worst-
performing services available on the network). For maximum
flexibility, services can even be accessed across the Web, making it
virtually impossible for IT to characterize the performance profile
of constituent services or control the numerous moving parts that
can impact application delivery or performance.

Since the delivery of the service is abstracted from the business
logic, data structure, or underlying computing platform, it is very
difficult to:
¢ Quantitatively determine if the service level is tolerable for the

end user or, at minimum, even meets the service level agreement

(SLA)
¢ Quickly determine the existence and source of service delivery

problems

These challenges are validated by a survey of 333 U.S. IT deci-
sion makers conducted by the global IT consultancy Ovum. The
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survey found that 27% of large enterprises and 17% of medium-sized companies have SOA

deployed in some areas of their IT infrastructure.

However, satisfaction with the results is patchy at best, with almost one in five of the
people surveyed indicating that adopting SOAs had created unexpected complexity. The
problem is that traditional IT management processes and tools are not always up to the
task of monitoring and managing SOA applications and that SOA deployments require as
much support and investment in infrastructure management as they do in development
and testing tools.

Ovum research director Gary Barnett even went so far as to claim that most SOA initia-
tives launched over the next three years will fail. The Ovum survey found a high correlation
between a business’s level of satisfaction with SOA and its commitment to managing IT as
a set of services in accordance with the best practice approaches advocated by the IT Infra-
structure Library (ITIL).

ITIL is a set of IT best practices initially published by the British Central Computer
and Telecom Agency in 1987. The central theme of this library of books is that IT must be
managed from a “service” perspective. (A word of caution. The IT “service” discussed in
the seven ITIL books relates to the work IT professionals do while the “services” in SOA
describe the computing functions performed by the application module.)

To deliver complex composite applications based on SOA effectively, IT must be pro-
cess-focused as opposed to technology-focused. To be process-focused, IT should deliver
repeatable, scalable, end-to-end functions like service delivery, service support, security
management, and application management. IT should not be organized in technology or
platform silos like desktop management, server administration, database management,
network administration, and Windows development. Taking this holistic view lets IT ad-
dress the needs of the consumers of IT services better and, more importantly, allow such
services to be delivered more cost-effectively. Cost effectiveness is achieved by focusing
on business needs or issues faced by the users of the applications. IT spending priorities
should not center on technology-oriented silos that form impenetrable towers of Babel.
SOA’s goal is to effectively deliver business agility that extends beyond the efficient imple-
mentation of business applications to the effective deployment and production manage-
ment of these applications. ITIL, on the other hand, focuses on delivering repeatable and
scalable IT functions cost-effectively. The Ovum survey is clear in that, for SOA initiatives
to be successful, infrastructure management requires as much investment as development
and testing . To implement the ITIL concept, the process of infrastructure management
should delivered in a holistic, end-to-end approach instead of the traditional silo approach.
It’s crucial that sufficient funding is allocated to implementing effective end-to-end infra-
structure management of composite applications to assure the success of SOA deployment.
With so much riding on the success of SOA and ITIL initiatives, funding for this crucial
capability should be part of the corporation’s SOA and ITIL initiatives and shouldn’t be
considered a discretionary spending item.

A common thread between SOA and ITIL is the assurance that business functions are de-
livered to the user at the appropriate service level. While SOA-based applications, especially
those delivered via the Web, is complex by nature, ITIL guidelines offer a process-oriented
way to monitor, report, and respond to service-level issues. A clearly defined process as
stipulated by ITIL is needed to deal with SOA’s complexity so that its benefits aren’'t neu-
tralized by user dissatisfaction, lost business, and ineffective IT. Let’s drill down into the
process of assuring a successful SOA implementation:

* Monitor: There has to be a quantitative way to determine whether the SOA application is
functioning correctly. In other words, “Is the right information delivered to the right user
in the right time?” There are numerous QA techniques to assure that the right informa-
tion is delivered. Furthermore, most organizations by now have the necessary security
to assure that the right person is getting the information. Ensuring that the information
is delivered at the right time is another matter especially for Web-based applications.
Having the tools to monitor the application performance experienced by real users un-
obtrusively is an absolutely necessity because it is the (i) only way to accurately measure
the user’s real experience of composite applications for service-level restoration and
reporting, and (ii) the key driver for making process or application improvements. For
Web-based SOA applications, the starting point for such monitoring should be the end
user’s browser where the composite application truly “comes together” and transverses
the entire database infrastructure . It’s only at the browser that IT can identify whether
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FRAMEWORKS

Ovum says that...

Most SOA initiatives launched
over the next three years will fail

an incident (as defined in ITILs Service Support Module) has
occurred that impacts user satisfaction. Other legacy techniques
like network sniffing aren’t sufficient for SOA application perfor-
mance monitoring. Even though a sniffer can monitor end-to-
end a packet’s round-trip time for a particular network segment,
it can’t monitor all the critical infrastructure and application
components of a composite application. The only viable ap-
proach is to monitor from the perspective of the real user at the
browser for Web-based SOA applications.

* Report: There has to be a centralized, correlated view of the
performance of all the infrastructure and application compo-
nents involved in the delivery of the SOA-based applications.
Since composite applications are (i) made up of services that are
“black boxes” whose performance can't be controlled or tuned by
the developers, (ii) run on infrastructure components that aren’t
entirely under the control of IT ops, and (iii) have different parts
of a transaction served by different data centers or servers, it’s
important that the performance of each transaction is reported
and correlated across all infrastructure tiers and application com-
ponents. The legacy approach of monitoring and reporting on
the performance of each technology silo — like network, server,
database, etc. as a standalone unit — isn’t sufficient to provide a
comprehensive view of the performance of the SOA application.
ITIL stresses the need for a common vocabulary across all IT
processes. Such a centralized view of transactional performance
based on real user experience of “consuming” real transactions
offers a common view of application performance across differ-
ent technology silos or IT functions. It’s the only viable approach
to determine the service level delivered by a SOA application.

* Respond: Assuming that IT has access to the centralized, corre-
lated view of transactional performance, it’s also critical that the
performance data is presented in an actionable form so that ad
hoc or trial-and-error approaches aren’t needed to identify and
respond to performance problems. In ITILs Service Support Mod-
ule, a problem is the cause of an incident that the browser-based
monitoring capability discussed above identifies. Without action-
able information, IT incident response teams will have to debate
the likely cause of the incident using apples-to-oranges silo-based
performance data and attempt to reproduce the problem instead
of dealing with the problem and restoring the business function
in the shortest amount of time. By analyzing the centralized, cor-
related transaction performance information, IT can also identify
leading indicators of incidents so that they can be monitored and
proactively reacted to before an incident impacts user satisfaction
or business productivity. This type of information can also be used
to improve service support efficiency as well as infrastructure and
application performance improvements.

SOA Deployment Example

With the growing complexity of Web applications, having a
process for continued performance improvement and problem
avoidance is critical. Yes, performance problems will occur and
are sometimes unavoidable due to situations beyond the control
of developers or operations personnel. The key is to “bake in” per-

formance through a culture of cooperation where developers and
operations work together so that performance problems can either
be resolved proactively or detected and resolved quickly before they
impact user satisfaction.

The ITIL Application Management Volume sets forth the lifecycle
of software development projects. The ITIL framework extends the
traditional four-step software development lifecycle of require-
ments-design-build-deploy to include two additional steps: operate
and optimize (Table 1). These last two phases of the lifecycle are
particularly important when dealing with complex Web applica-
tions. On the one hand, SOA applications are never fully tested
because of (i) complexity, (ii) unknown performance issues with
constituent services, (iii) lack of control over third-party infrastruc-
ture service providers, and (iv) the ever increasing time-to-market
pressure that prevents exhaustive testing of all possible usage sce-
narios. Hence, the significance of the additional two steps: operate
and optimize.

Traditional Software
Development Lifecycle

ITIL
Application Lifecycle

Requirements Requirements

Design Design

Build Build

Deploy Deploy
Operate
Optimize

Table 1: Traditional vs. ITIL application lifecycle

The addition of the two extra phases to the ITIL application
lifecycle means there has to be a link between traditionally discrete
development and operations functions. In other words, develop-
ment and operations must have a common view of the business
impact, end-user performance, application infrastructure perfor-
mance, incidents and problems. Ideally there’s a single tool and set
of metadata that can bridge these two functional groups and offer
(i) developers opportunities for optimization, and (ii) operations
personnel the ability to identify and remedy problems efficiently.

Besides the unknown performance issues inherent in the constit-
uent services, SOA application response time can also be impacted
by:
¢ Adding or changing application functionalities;
¢ Degrading or enhancing infrastructure capacity; and
¢ Changing or modifying infrastructure components.

For complex SOA applications, developers are constantly called
on to deal with production problems, whether to patch a code-level
problem that impacts performance, or an infrastructure problem
that requires a workaround. Because of their knowledge of the ap-
plication, they're also called on to serve on triage teams attempting
to recreate or diagnose potential or real performance problems.
This activity has a tremendous impact on the development sched-
ule and the developer’s productivity.
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The automated and continuous monitoring and diagnosis of
transactional problems from a real user perspective performs three
important functions in a production setting:

e Provide a common case management tool and relevant set of
data so that developers and operations people can collaborate
to quickly pinpoint the cause (problems in ITIL terminology)
of performance problems (incidents in ITIL terminology),
whether inside or outside the firewall. If the problem is located
inside the firewall, the team can quickly narrow down which
tier of the application infrastructure, which server, which
method call, which SQL query, or combination thereof caused
the performance problem. The benefit of this approach is to
eliminate, in most cases, the need to organize cross-discipline
triage teams to debate, reproduce, and diagnose problems.
The bottom-line effect is improved IT efficiency and quicker
problem resolution.

* Afford a continuous feedback loop whereby developers can gain
insight into how the application’s performance is being impacted
by actual usage, features, and infrastructure issues. For example,
if a feature turns out to be a major consumer of computational
resources such that it impacts the service level of more critical
features then development might consider allocating resources to
re-engineer this problematic feature. Having this information will
give developers the foresight to proactively make modifications
to the application and/or code-level implementation trade-offs
so that performance issues aren'’t just considered in hindsight.

* Assist in regression testing based on real user traffic after code-
level and/or infrastructure changes.

To facilitate the cooperation between development and opera-
tions in matters of SOA application performance, there has to be a
common platform for sharing performance information (metadata)
that is relevant to both teams and a defined process for acting on
the information. In a way;, this is akin to replacing the traditional
Chinese wall that separates development from operations with a
“glass wall.” A metaphorical wall, or predefined and enforceable set
of business policies, is important so that developers can't arbitrarily
modify released code or the underlying database or infrastructure
running the code without following proper release, change, and
configuration management protocols. Instead of being opaque, this
“wall” should be a “glass wall” so there is informational transpar-
ency between the two functional groups.

Development and operations use different tools. Data collected
or generated by development tools has no meaning to the system
management or DBA tools used by operations personnel and vice
versa. This tower of Babel situation, if not remedied through the use
of a common tool and metadata, makes the implementation of a
ITIL process impractical.

ROI Considerations
Performance issues can easily eliminate the expected ROI from
SOA initiatives. Slow performance could lead to excess customer or
user complaints and impact the productivity of IT staff. Two statis-
tics clearly highlight these hidden costs:
e Forrester Research reported that 72% of user complaints are not
detected by existing IT tools or process.
* And Gartner reported that up to 30% of developers’ time is spent
troubleshooting applications in production.

Both statistics would be even higher for Web-based SOA appli-
cations because of increased complexity and lack of control and
visibility into the constituent service “black boxes.”

For most organizations, the business impact of customers receiv-
ing sub-par application performance is immense and not limited
to e-commerce merchants. For example, while frustrated e-banking
customers can't click to a competitive bank’s Web site to pay bills,
performance issues will drive up help desk or customer support
costs, and eventually drive customers to move their business to
a competing bank. Even for internal or non-customer-facing ap-
plications, performance issue will lead to a productivity loss among
employees or partners.

Beyond the cost to the business, performance challenges also
impact the development cost of SOA applications. The cost to an
organization could be in the millions of dollars if a good part of
developers’ time is spent fixing production problems.

All of these potential “downside” costs of SOA should be consid-
ered and minimized prior to embarking on a SOA initiative. Figure
1is a screen capture of an interactive tool that can help IT man-
agement or architects quantitatively determine the hidden cost if
browser-to-database monitoring and diagnosis tools aren’t used
to deploy and manage SOA application in production. This free
interactive tool is available at http://www.symphonig.com/prod-
ucts/roi.asp.
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Figure 1: ROI analysis

Conclusion

To maximize the benefits of SOA initiatives, it's imperative that
the process-oriented guidelines advocated by ITIL be followed.
Only with the insight and knowledge offered by understanding the
performance profile of each real transaction from the real user’s
perspective can IT successfully deploy and manage the complexity
of SOA applications. Hll
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The Flesh and
Bone of SOA

BPEL & Role Activity Diagrams

4{ WRITTEN BY MICHAEL HAVEY

»2 Over the years business processes have become automated to
the point that the BPM community now considers the SOA lan-
guage BPEL, designed for the orchestration of Web Services, as
the best platform for building contemporary processes. But many
processes retain some level of human activity, and BPEL's support
for human interaction is problematic. Most attempts to integrate
human workflow with BPEL, such as BPEL4People (as well as pro-
prietary task subsystems offered by the major BPM vendors), try
to fit human activities into BPEL's execution model. Human tasks
are simply special steps in the larger process.

ski in his book Human Interactions: The Heart and Soul of

Business Process Management. Their work is complex and
ad hoc; they interleave their tasks and adapt how they work as
business rules change. Harrison-Broninski proposes Role Activity

Diagrams (RAD) as the best way to model human workflow, and
dismisses BPEL as an impossible fit.

B ut people don’'t work that way, argues Keith Harrison-Bronin-

A Radically Different Example

To understand the style of human workflow that RAD offers,
consider the design-engineering example shown in Figure 1. In this
process, a product manager (for a car maker, let’s say) collaborates
with designers. The manager documents the basic product design
concept (e.g., “I want a car that can transform into a helicopter to
escape traffic”), assigns to one or more designers the task of writ-
ing a detailed design, and reviews each design, deciding for each
whether to accept or reject (e.g., reject the design for the car whose
fuel task might explode). The notation is intuitive, even for new-
comers to RAD. Manager and Designer, shown as large outer boxes,
are roles. There is one manager but there can be multiple designers,
shown as a stack of outer boxes. A role can instantiate, or allocate
work to, another role; the manager role instantiates a designer in
the small box labeled Start Designer Role. Interactions between
manager and designer are shown as lines that connect small white
boxes in each role. Individual tasks are small shaded boxes within
arole (Prepare Design Concept in Manager and Do Design in
Designer, for example). Ovals represent state; Have Design Brief, for
example, means the manager has now reached the state of hav-
ing completed the design brief. Iteration is shown with a windmill
symbol; the logic coming below Design Received is the manager’s
review of the designs from each designer. Refinement (a form or
conditional or parallel branching) is shown as an inverted triangle;
there are acceptance and rejection paths to deal with a design that
has been accepted or rejected. (The notation is Harrison-Bronins-
ki’s enhancement of Martyn Ould’s classic

Harrison-Broninski intentionally poses [ r— RAD notation.)

examples (design, sales, marketing, strategy) — An impatient BPEL developer who saw

that are almost exclusively manual, involv- S the diagram but did not understand its

ing little or no system integration, for which ! __","__ . [ro— nuances might quickly whip up the process

the RAD modeling technique is ideal. But [ e “h shown in Figure 2, a screen capture from the

what about processes that involve a mixture 7 - " Oracle JDeveloper graphical BPEL editor for

of human and automated activity, processes [ - Oracle’s BPEL Process Manager engine. The

whose automation requirements are well [ - LI process uses a while activity to model itera-

served by BPEL? This article makes the bold mpmts g | 1iON (the cycle symbol just below design-
Complete), switch for refinement (the ques-

claim (an anathema for Harrison-Broninski) [t S Einlr L

that BPEL can model these hybrid processes, [
that it can accommodate complex RAD-style
human workflow in a larger orchestration! Our |

tion mark symbol below the cycle symbol),
sequence for activities that in RAD appear
to follow each other in succession (e.g., pre-

example is the credit card disputes process ‘-"u,;.-"' pareDesignConcept is followed in sequence
of fictional ACMEBank. ACME has been sold .‘_:,'—_r, X e by enterDesignBrief), and partner links
on BPEL, Web Services, and business rules 1 = o to show interactions between roles (this

technology, but needs a RAD-style of human
interaction to support its disputes specialists, 2
who, as we'll see below, use the occasion to _

process has the perspective of the manager
role, and DesignerRole is its partner).
If RAD were really that simple, there

employ curious upsell techniques.
RAD DESIGN PROCESS (FROM [1])

Figure 1: RAD design process

wouldn’'t be much point in talking about it.
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Figure 2: Naive BPEL implementation of the RAD design process

As it turns out, the naive BPEL process from Figure 2 is completely
wrong! Recognizing this is the first step in understanding RAD.
Although the RAD diagram appears to have rigid control structures
like loops, branches, and sequences, it’s fundamentally adaptive. The
person performing a role isn't bound to execute tasks in order, to stay
on a particular branch, or to perform iterations of a loop in succes-
sion. The control flow implied by the diagram is merely a guide, an
archetype. The manager might, for example, approve a design, then
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Figure 4: RAD design in BPMN “enhanced” ad hoc

Ad Hoc) has six tasks, but there’s no flow connecting them. Execution
is up to the manager. The diagram has two shortcomings. First, unlike
RAD, it provides no archetypal control flow. There’s no explicit notion
of iteration or refinement; it doesn’t make explicit that there are mul-
tiple designs to assess, and that approved designs are treated differ-
ently than rejected designs. The second shortcoming is a showstopper:
the diagram has no obvious mapping to BPEL; the BPMN specification
admits that there can be no general mapping of ad hoc processes. In
other words, we can't model the process very effectively, and we can’t
map it to BPEL anyway.

The BPMN diagram in Error! Reference source not found (see
Figure 4) is much more expressive: it conveys archetypal control flow,
but, being designated as ad hoc, allows the manager the flexibility
to stray from the archetype. Unfortunately, this diagram is not valid
BPMN (an ad hoc process may not have explicit sequence flow),
and even if it were, the BPMN specification wouldn't provide a BPEL
mapping for it. But let’s do something audacious and adventurous:
let’s cheat and allow this enhanced BPMN notation; and let’s demon-
strate that this sort of notation REALLY CAN be mapped to BPEL!

Radish BPEL

Actually, our goal isn't to build pure conformant RAD in BPEL, but
to embrace the spirit of RAD and build a RAD-ish BPEL, as if BPEL
were a salad and we decided to toss in a pungent ingredient. There’s
nothing preposterous about this mixture. Every bank has jumped on
the SOA bandwagon; BPEL or some similar BPM technology is in ev-
ery bank’s technology stack. But you'll find many other kinds of com-
ponents too. Don’t assume the architecture is accidental. Complex
requirements necessitate curious technology choices. If you see RAD
on BPEL, take the architect at face value when she explains: We're an
SOA shop, but we need RAD for our most complex human work.

ACMEBank is no exception. Recently ACME built a straightfor-
ward disputes process on BPEL similar to the disputes processes

change his mind and add it to the rejection

of its competitors. But they’re not done!

list, or prepare the design concept and enter .| ACME has discovered through analysis of
the design brief simultaneously. Further- past disputes cases that when “high-val-
more, the manager isn’t bound to assess the Al Bpgecreed ue” customers call in to report a dispute
designs one at a time, but may, for example, "'“E":‘" Casign I“‘;"’“J"’: I and are treated favorably, they are much
examine two similar d'esigns at once, or defer ' List more li.kely to accept sa}es offerg The psy-
the more complex designs and work on the " - . chological explanation is that disputable
easier ones first. The initial BPEL process has charges make customers feel anxious, and
none of this flexibility. Entur Dresigr Auod EBT.::[’ they see their bank as an ally in the battle
Asa lcon‘(rasj[ dto tgle r.igi(gty of atfle BPEL - Biriel Fisid Mll - zgainst tli(e mercﬁlant. If t.he cEstomer has
example, consider the ineffectual approach o eep pockets, why not seize the oppor-
Business Process Modeling Notation (BPMN), P — tunity to sell products? But the manner
the leading standard process modeling nota- Liescnta in which the disputes specialist should
tion, which advertises support for the model- R LIS o Sy present offers is extremely subtle, and is
ing of ad h d defi Desigrer Froders I difficul del in vanilla BPEL, ACME
ing of ad hoc processes and, moreover, defines Eremsigr ifficult to model in vanilla BPEL.
an overall mapping to BPEL. Figure 3 depicts ; s g gets enough disputes from high-value
how we might model in BPMN the manager . = ~ | customers to think there’s a business case
role of the design process. The process (whose to build complex RAD-style sales decision
outer box is marked with a tilde, designating Figure 3: RAD design as BPMN ad hoc logic in BPEL.
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Figure 5: Overall BPEL disputes process

The overall disputes process that ACME intends to build is shown
in Figure 5. (This figure shows the process in Oracle’s graphical
editor. The actual XML BPEL code for this example, as well as the
Design example described above, will be available at http://webser-
vices.sys-con.com/read/issue/archives/ under this issue/article .)
The process begins when ACME receives a dispute from a customer
(receiveDisputeFromCust). ACME then ensures that the dispute
is fully captured (which might involve contacting the customer to
get supporting information such as receipts) and then splits in two
directions, one of which is normal processing, which ACME already
supports (the normal chargeback cycle that follows rigid business
rules). The other path is the RAD path, in which a sales-savvy dis-
putes specialist makes the right choices to ensure that the customer
wins the dispute and buys something along the way.

The RAD path is actually a collaboration involving three roles,

In Figure 5, the main process sets this collaboration in motion: the
invoke activity createCollab calls a Web Service known as Collab-
Service to initialize the collaboration; the invoke activity start-
SpecialistRole launches a second BPEL process that manages the
primary role in the collaboration, the Dispute Specialist role. The
top-level process is now complete, and the

it off (because rejections don't sit well with high-value customers)
and makes a “level 3” (or “L3”) sales offer (e.g., offer the gold card
and waive the first-year membership fee). If he thinks the dispute
would typically be written off (Upsell Writeoff), he writes it off and
makes a slightly better, “level 2” (“L2”) offer (e.g., a line of credit at
a favorable rate). In the final two cases (Upsell Possible Loss and
Upsell Likely Win), the specialist decides to chargeback the item

to the merchant to try to recover the charges. If the dispute seems
likely to win (i.e., the merchant’s bank will probably concede), the
dispute specialist assigns a sales specialist (Assign to Sales Special-
ist) to find a good “level 1,” or “L1,” offer (e.g., a retirement catch-up
loan with the no payments for the first 24 months), makes the offer
to the customer, and assigns to a Dispute Lackey (the colloquial
term at ACME for a dispute specialist who knows the ins-out-outs
of disputes management but doesn’t interface with customers) the
task of managing the chargeback; if the dispute is lost, the special-
ist unhappily writes it off. In the case where the dispute specialist
thinks the dispute might lose but is worth charging back anyway,
he makes an L2 offer and has the lackey follow through with the
chargeback. If it loses, the specialist writes it off; if it wins, the
dispute specialist asks sales to prepare an L1 offer and extends it
to the customer. (Notice that the customer in this case is made two
offers: an L1 and an L2. Because a dispute can drag on for weeks

or months, ACME prefers to have the specialist make a modest L.2
offer immediately, then the more lucrative L1 when the dispute is
won.)

The need for RAD arises because of the adaptive nature of this
collaboration. In the first place, many activities may be interleaved;
in Upsell, Likely Win, for example, the specialist may assign tasks
to sales and the lackey in parallel. Furthermore, if the specialist
doesn't like the L1 offer prepared by sales, he may decide to make
an L2 offer instead. And that’s just the tip of the iceberg. In the fu-
ture, more refinement paths could be added, more activities added,
more roles added. The typical BPEL control structure can’t easily
support this.

Our strategy is to throw a sensible combination of workflow
patterns and business rules at the problem. Figure 7 shows the
disputes specialist BPEL process in the Oracle editor. The pro-
cess begins by receiving its start event from the top-level disputes
process (startMeUp), and then it calls CollabService to add itself
to the collaboration (addRoleToCollab). Next (in the scope con-
figureMyRole shown collapsed in the figure), the process calls the
CollabService to configure its tasks, associating each task with its
role in the collaboration; these tasks are AssessDispute, WriteOff,
MakeL1Offer, Makel.2Offer, MakeL3Offer, AssignLackey, and
AssignSales. The process then starts a while loop that runs for as
long as the role is in the enabled state. In the first step in the loop,
the process calls CollabService to run business rules (runRules) to

determine the enablement status of the role

RAD collaboration, implemented as three N and each of its tasks. This leads into a pick,
interacting BPEL processes representing the — i in which the process waits for one of three
three RAD roles, now commences. = memim= | events to occur. The first is a signal from the
Before turning to those processes, let’s L ol | = 1 e end user that one of the enabled tasks has
examine the nature of the required RAD S ' now been completed. If that task is Assign-
collaboration by studying its RAD diagram, l = Lackey or AssignSales, the process sends a
shown in Figure 6. The dispute special- = v | message to the BPEL process representing
ist begins by assessing the dispute (As- = A - that role to join the collaboration. The other
sess Dispute) and deciding on an upsell L | o two events in the pick are callbacks from the
strategy. If he thinks the dispute is invalid = — Lackey and Sales processes indicating that
and would typically be rejected (the Upsell their work is done. In each case, the process

Reject refinement path), he instead writes

Figure 6: The RAD part of disputes

enriches the role’s data with information
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Figure 8: Interactions in UpsellPossibleLoss Path

about the event. That data is input to the business rules in the next

iteration of the loop. Next time around, the set of enabled tasks

might change, or the role itself might be considered complete, and
thus disabled.

The processes for Lackey and Sales are similar, but simpler. Each
role has only one task. The process adds its role to the collaboration,
adds its task to the role, and waits for that task to be executed, on
which it calls back the Dispute Specialist process to indicate that the
work has completed.

Figure 8 shows the end-to-end sequence of interactions for the
Upsell, PossibleLoss path. At this point, we can make the following
observations on this design of RAD in BPEL:

* The primary purpose of the BPEL processes is to manage role
interactions. Roles run in separate processes and communicate
by Web Services on partner links in a natural SOA manner. Using
this mechanism, to start a role is to call the startMeUp entry point
of the role’s process. To execute a role’s task is to call the process’s
executeTask entry point. Roles interact with each other by calling
each other’s entry points, as in the case where the Lackey process
invokes the callback lackeyDone to interact with the Dispute
Specialist process.

* The processes make heavy use of the CollabService. This service,
as we'll see shortly, manages the state of the collaboration and
oversees the execution of enablement rules. Significantly, the
BPEL processes are not designed in the usual naive way in which
tasks are laid out as invoke activities. Rather, the processes tell
CollabService what their tasks are and use CollabService to apply
rules to determine their execution path.

The while loop in the Dispute Specialist process exhibits two
common workflow patterns: Multiple Instances and Milestone.
* Multiple Instances: In a sense, the goal of a role is to get through
its tasks, and the while loop’s job is to iterate until all required
tasks have been executed. Each iteration waits for a task comple-
tion event, which gets the role one step closer to this goal. In
the Disputes example, all tasks are known at design time. In the
Design example, an initial set of tasks is established upfront,
but additional tasks may be added at runtime; on a given itera-
tion, the role might get one step closer or one step further from
completion. In other words, tasks are instances, and the challenge
is to complete those instances.
Milestone: In contrast to the naive BPEL approach in which a task
is enabled when its predecessor has completed, in RADish BPEL,
a task is enabled whenever its enabling, or milestone, condition is
met. The process does a full sweep through the tasks on each it-
eration of the loop, enabling or disabling tasks according to rules.
(The actual execution of an enabled task occurs outside of the
process, aided by a UT tool. That tool sends an event to the BPEL
process when the execution is complete.)

(For more information on workflow patterns, see www.workflowpat-
terns.com.)

Finally, CollabService is a Web Service that uses a set of database
tables, shown in Figure 9, to maintain the state of the collabora-
tion. As the figure shows, a collaboration, identified by a collabID,
has one or more roles. A role that participates in a collaboration
is identified by its name (roleName) and an instance number (in
case multiple instances of the same role are required, as with the
Designer role in the Design example considered above). A role also
has data (consisting of several pieces of structured, unstructured,
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and control information meaningful to the _l dispute specialist role specified in Table 1.
role), as well as a rule class and an enable- e P When runRulesForRole is run, it tests the
ment status. The rule class is a pointer to a - ] enablement condition for each of that role’s
class (e.g., Java, C#) or rule-set containing et tasks, as well as the role itself. On its first
rules that decide, based on the role’s current run, runRulesForRole will enable the task
data, the enablement status of the role and AssessDispute, because that task satisfies its
each of its tasks. The tasks themselves are e Tl condition that it hasn’t been executed yet.
identified by name and instance (multiple Ty e— PILFRY | malebar No other tasks can be enabled initially.
instances of the same task occur when a role e - Y ealeibatatcy When the specialist completes As-
has iteration, as in the Manager role of the '"' ma il AR R sessDispute, he also specifies an assessment
Design example above). rémidng p— decision (i.e., one of the upsell strategies
The collaboration service provides four :,‘:",_,.,._ FH1 erhils examined above). Assuming that decision is
methods to update this data: three — cre- UpsellReject, next time the rules are run the

ateCollaboration, addRoleToCollaboration,
and addTaskToRole — to add new records to
it, one — runRulesForRole — to update, based on business rules, role
data and role and task enablement status. The service doesn’t provide
queries, although they could be added. A RAD UI tool should have
read-only access to the tables to perform desired queries.

The behavior of the service method runRulesForRole is best
understood by example. Consider the rules for enablement in the

Figure 9: RAD data model

Task/Role On Execution

Enable Condition

AssessDispute : Task not done : Set task done and set assess-
Task ment to UpsellReject, Upsell-
i WriteOff, UpsellPossibleLoss,
: © or UpsellLikelyWin
WriteOff : Task not done and assess- : Set task done
Task ment is UpsellReject or
i UpsellWriteOff or dispute
“ was lost :
MakeL10ffer : Task not done and sales  : Set task done and, option-
Task has specified an offer and : ally, suppress offer
i dispute specialist hasn't
* suppressed the offer :
MakeL20ffer : Task not done and either : Set task done
Task © assessment is UpsellPos-
 sibleLoss or assessment
i is UpsellLikelyWin but L1
i offer is suppressed i
MakeL30ffer Task not done and assess- Set task done
Task : ment is UpsellReject ;
AssignLackey  Task not done and asses-  Set task done and start
Task : sement is UpsellPossi- : Lackey process. When Lackey
bleLoss or UpsellLikelyWin responds, set dispute status
* to won or lost.
AssignSales Task not done, L1 offer Set task done
Task © not suppressed, and either '
- assessment is Upsell-
i LikelyWin or assessment is
{ UpsellPossible and dispute :
“is won :
Dispute No tasks enabled, no
Specialist pending sales or lackey
Role ¢ activities

Table 1: Business rules for disputes specialist

following enablement changes are made:
- AssessDispute is disabled because it no
longer satisfies the condition “task not done.”
- WriteOff is enabled because it hasn't been completed yet and the
assessement is UpsellReject
- MakeL3Offer is enabled because it hasn't been completed yet and
the assessment is UpsellReject.

The dispute specialist can work WriteOff and UpsellReject in any
order. When these are completed, the role itself is disabled, because
its enablement condition of having at least one enabled task or
pending work from sales or the lackey fails.

Considering a more complicated scenario (shown in Figure 8),
assume the specialist’s decision in AssessDispute is UpsellPossi-
bleLoss. The next enabled tasks are AssignLackey and MakeL2Offer.
The specialist might then execute both tasks right away, which
leaves no enabled tasks for the specialist role, but does trigger the
lackey role. The dispute specialist role is still enabled, because it’s
waiting for information from the lackey. When the lackey completes
his work, if the dispute was won the dispute specialist role is dis-
abled, because no tasks are enabled and no activity is pending. On
the other hand, if the dispute was lost, the WriteOff task is enabled,
and the dispute specialist role waits for its completion.

Conclusion

RAD-like human interaction can be modeled in BPEL using
business rules and common workflow patterns, and the imple-
mentation isn’t as onerous as critics claim. The approach is ideal
for hybrid processes, whose automation requirements demand an
SOA stack built on BPEL, but which infuse ad hoc human work. The
people who participate in hybrid processes, like the opportunistic
dispute specialists at ACMEBank, are the “flesh and bone” of SOA.
Their contribution is significant, but their effort is not quite the
“heart and soul” of the BPM envisaged by Harrison-Broninski. ll
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