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ABSTRACT
INTRODUCTION:
“By the end of 2007, Forrester expects to see 75%lobal 2000 firms implementing
SOA..”
PROBLEM:

“Implementing SOA” and “Broadly adopting SOA”, alstomakes it sound as easy as
pushing a button. Perhaps “the long journey of ga#lgg moving towards a SOA”
would have been somewhat more suitable. After adl,in any extensive change
obstacles are likely to arise down the road. Ggttiarried away, and go shopping your
very own “SOA toolbox” may be tempting, bearingnmnd the combination of SOA
and web services are being marketed as the silviat lcompanies have been looking
for to magically solve all business issues of todayt even though SOA is expected to
provide potential benefits of reduced IT costs tigto reuse of services and greater
business agility, many researchers remain scepsaging there are valid doubts about
such claims. By unfolding critical success factorsSOA implementations, involving
both difficulties identified and lessons learned)A can devolve from a utopian
buzzword to an earthly concept other companiesrekate to, and above all — learn
from.

PURPOSE:

The purpose of this thesis is to share organizatiemperiences of having adopted
SOA, to learn what factors were essential for sedirg with such an architectural
approach. In compliance with this, the aim of tihissis is to provide an answer to the
following research questiolVhat factors are essential to succeed with SOA?

METHOD:

The research has been founded on both secondamyrianmary data. Case-studies have
been used together with qualitative semi-structurgerviews with SAS, Volvo IT,
Sandvik, Skatteverket, Sandvik and SEB to build auplescriptive profile of each
organization as well as identifying critical sucsésctors.

CONCLUSIONS:

According to SAS, Volvo IT, Skatteverket, SandvilkdeSEB — the overall most critical
factor to succeed with SOA &rong GovernancéNonetheless, the ability to establish a
coherent structure making sure several pieces ar@aged in symbiosis is in truth the
real “key” factor to succeed with SOA. Other clgsetlated critical factors are:
establishing acentral governance functigrdefining principles, standards, contracts,
and guidelinesadopting appropriatenancial modelsassigningownership of services
communicatinghe SOA vision, and exercising stralegdership

Keywords: SOA, Service-Oriented Architecture, SOA GovernaBast Practises
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1 INTRODUCTION

This chapter will provide an introduction to thepto by presenting a metaphor people
hopefully can relate to and understand, aiming asatibing the underlying concept

behind a Service Oriented Architecture (SOA). Aculision of the problem area of

interest will follow, which in turn will be narrowiedown to the purpose of the thesis and
the research question. From thereon the delimitatd the problem, interested parties,

previous research and a topic vocabulary will begented.

1.1 BACKGROUND
Try to imagine...

. a city, where a multitude of individual business®merate, each one specializing in
satisfying a particular consumer need. For exampies business sells flowers, one
specializes in catering French cuisine, one provifimeral services, and another one
sells wine. That is, instead of having one singlsifeess outlet providing all imaginable
services needed in a community, many business teutiglectively share this task.
Although independence is encouraged, all servicesexjuested to adhere to a baseline
convention — they all have to be performed speathegsame language. This convention
is a standardization of a key aspect of all sessiceeated only for the benefit of making
things easier for consumers to communicate wittthedl businesses when buying their
services, and for facilitating communication antdatmration between the businesses.

Let’s continue by envisioning a business activaling place in this community. Picture
the task of organizing a party for instance. Byraroking phone call, Susie can gather all
the services needed — the flower business, theimgteusiness and the wine business —
to bring all the necessary ingredients for a sugfaéparty. The next day, David, located
in a suburb outside the city, can call the flowesibhess and the company providing
funeral services to provide all the necessary iigrés needed to carry out the funeral
for his deceased grandmother. Since all the bus#séservices are independent and
speak the same language, they have no problems tmrbined in various different
ways and collaborate to execute several diffelasks

With this Service-Oriented approach two ratheretdht “events” ljusiness processgs
can be put forward by two different persorr(sumerg located at the same, or
disparate locations internal/external). Since the businessegrgviders) supply
independent services speaking the same languélk ), they can be invoked for
several different purposes serving many differeaeds. The services possess the
capability to be joined together on demand to ereaimposite services, or disassembled
just as easily into their functional componentsogely coupled. This way, each
business’ service is not strictly limited to progidervices only to a funeral for instance;
it can be invoked to serve parties as wallged.

This metaphor attempts to explain the underlying logtbibd Service-Orientation in a
very simplistic way, nonetheless entailing the deas¢ forming the base for an SOA.
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After all, SOA is a way of thinking about buildingoftware. SOA envisions the
implementation of a service platform consistingrany services that signify elements of
business processes that can be combined and rewsininito different solutions and
scenarios as determined by business needs (Erb).2B@wever, the business and the
architectural concepts behind SOA are in and ahg8edves not new. For at least five to
ten years, large companies have had such concemitveéd in their strategy. But it is
with the introduction of web services, a new tedbgyp used to realise SOA, this
architectural approach has gained ground in ear(iisberstein et al, 2006). Web
services is a technology enabling an SOA, makingo#sible for disparate pieces of
software to communicate and operate with each otheough a collection of
technologies, including XML, SOAP, and UDDI - rediass of the platform and the
programming language being used (Pulier & Tayl@06). Nevertheless, it must be
understood thatveb servicesloes not equal aervice-oriented architecturet should
only be considered as a technical enabler to e&8GA (Channabasavaiah, Holley &
Tuggle, 2003).

What makes SOA particularly interesting from a a@sk perspective is partly due to all
the attention this architecture has gained in mewato mention the wide recognition it
has received by research analyst companies. Amihiegsy) Rudy Heffner, Vice President
and Principal Analyst, and Larry Fulton, Senior Asaat Forrester (Heffner & Fulton,

2007) have stated that:

“...By the end of 2007, Forrester expects to see @6@lobal 2000 firms implementing
SOA — but even small and medium-size business&sj3ké broadly adopting SOA.’

In a report published by GartndPositions 2005: Service-Oriented Architecture Adds
Flexibility to Business Processaike author Hayward (2005) even claimed that:

“There is no alternative to [SOA] and web serviessa basis for future software. The
issues revolve around the rate of adoption andptiposes for which it is applied.”

Additionally, in the research repddartner’s Positions on the Five Hottest IT Topicgla
Trends in 2005Cearley, Fenn, & Plummer (2005), declared that:

“By 2008, SOA will provide the basis for 80 percehtlevelopment projects.” “...SOA
and Web services will affect every business aradkefartment.”

These statements indicate that businesses of tadal— and “are expected to”, broadly
deploy SOA. It is a “hit”. But with all the buzzingbout the widespread adoption and
breakthrough of SOA, what association does it hanke reality? How do organizations

go about successfully implementing such an arctite2 And by far most — what

valuable experiences of SOA do these organizati@ve to share with the rest of the
world?
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1.2 PROBLEM DISCUSSION

“Implementing SOA” and “Broadly adopting SOA”, alstomakes it sound as easy as
pushing a button. Perhaps “the long journey of ga#lg moving towards a SOA” would
have been somewhat more suitable. After all, SOAoisa big bang implementation; it
should rather be considered as a very long praqdésSovern et al, 2006F-urthermore,
as in any extensive change, obstacles are likebrise down the road. Getting carried
away, and go shopping your very own “SOA toolboxdynbe tempting, bearing in mind
the combination of SOA and web services are beiragketed as the silver bullet
companies have been looking for to magically sa@itebusiness issues of today. But
even though SOA is expected to provide potentiakebts of reduced IT costs through
reuse of services and greater business agilityymesearchers remain sceptical, saying
there are valid doubts about such claims (Bieberst¢ al, 2006; Channabasavaiah,
Holley & Tuggle, 2003; Gruman, 2006). As for exampGruman (2006) states it is
important to acknowledge that most deployments @AS&ire recent; many assessments
of long-term viability are still left inconclusivé&ven though several large enterprises are
reaping the benefits of SOA, there are plenty bert that are struggling (Dimarzio co-
author with Benson, et al, 2006). Additionally, Beestein et al. (2006) argue that many
business issues simply cannot be solved by a spddif architecture or a certain
approach to making business decisions — as lomqppeagle are involved, errors are still
likely to occur. Consequently, adopting SOA is sotely an unproblematic adventure;
many roadblocks have to be overcome to succeedswith a pursuit. Nonetheless, that is
not to say SOA is not good, only that it is not roigematic. Because, even though there
is scepticism about the glorification of SOA, mamgople do agree that it is a natural
evolution in technology. One important factor tinas driven this development is the
move towards process-orientation, a concept inteduby Michael Porter during the
80s. As process-orientation started to gain growrdanizations acknowledged the
pressure to integrate best-of-bread applicationthabthey could serve the needs of the
new cross-application processes that were becokapg to achieve increased efficiency
(Woods & Mattern, 2006). This transition in turndhan impact on the models for
constructing software. Perhaps explaining why SG@Aconsidered as the obvious
follower to procedural, object, and component-aedrprogramming (Hossam, 2007).

Considering the inevitable move towards SOA andcthraplexities of adopting such an

architecture, it is very important to follow up oand analyze organizations having
implemented SOA to enable sharing of experiencgaurBolding critical success factors

in SOA implementations, involving both difficultiedentified and lessons learned; SOA
can devolve from a utopian buzzword to an eartblycept other companies can relate to,
and above all — learn from.

1.3 PURPOSE

The purpose of this thesis is to share organizgtiexperiences of having adopted SOA,
to learn what factors were essential for succeedittysuch an architectural approach.

In compliance with this, the aim of this thesigasprovide an answer to the following
research question:
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v" What factors are essential to succeed with SOA?

In this context,succeedrefers to the accomplishment of organizational goahd
expectations set up specifically for the SOA inwestt. Factorson the other handefer
to the important components or steps in the proocésadopting SOA needed to be
managed in order to succeed.

1.4 DELIMITATION

When discussing SOA, many possible associationsbeamade. The concept of SOA
and web services are as previously mentioned neeparable, they do exist
independently of each other and have done so farsyeMany companies have
implemented services based on the concept of SQA,réalized through another
technology than web services. Likewise, companighmplemented many services
based on the web service technology, but not aahed the concept of SOA. In this
thesis, focus will be on organizations’ experienckdeploying an architecture based on
the concept of SOA, being realised through webiserechnology. This mix has driven
today’s interest for SOA, and will therefore benwdin interest.

This research will investigate SOA from an IT pedjve, meaning that only
respondents having a technological point of viewS&fA will get to participate in this
research. Nonetheless, it would have been intagestitake on a business perspective as
well, comparing two experiences of SOA that mightablittle bit different. However, an
increased scope would limit the depth of the ireamg, whereas a decision was made to
focus only on an IT perspective.

Only organizations having at least four years gfezience of SOA will get to participate
in this study. A minimum target needed to be ashdihe organizations have sufficient
experience of challenges and problems needed tovbecome to succeed with this
architecture. An even higher target would have bpessible, but it would have
decreased the number of the population signifigarsiince the mix of SOA and web
services have only been around for approximatelgcade.

Moreover, the major aim of this thesis will not teeprovide a detailed description of
“‘what” SOA is and “how” it works. An impressive quigty of literature written by
recognized authors have been dedicated to clagifjne concepts and technical aspects
of SOA and web services; and pretty much everythmdetween. Consequently,
interested readers are recommended to consulictihfiora of published literature if they
wish to immerse their knowledge about SOA furthent the brief introduction to the
topic presented in this paper.

1.5 INTERESTED PARTIES

By identifying critical factors that experiencedganizations perceive as important to
succeed with SOA, other organizations can leam footh their set-backs and triumphs,
and develop better strategies to manage the comiperf SOA in the future. That is,

organizations already having embraced SOA will thet opportunity to compare their
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strategies with other companies, and receive femdloa their respective approach.
Equally, organizations interested in moving towaadSOA will get an insight of how
they can prepare for success.

1.6 PREVIOUS RESEARCH

Previous research addressing important factorad¢oegd with SOA do exist. Stating the
opposite would be lying. For starters, there exmtsimpressive amount of useful
guidelines, uncovering the mysteries of deployil@Ay delivering best practises in a
“step-by-step” format. Bieberstein et al. (2006)véndor instance written the book:
Service-Oriented Architecture (SOA) Compass: Bgsin&alue, Planning and Enterprise
Roadmap.Marks and Bell (2006) have written a book nam&eErvice-Oriented
Architecture—A Planning and Implementation Guide Business and Technolagy
taking a prescriptive approach to planning and enpmnting SOAOther researchers
have taken a similar, but yet slightly differentpagach, focusing more specifically on
important ingredients to succeed with SOA. Brow@0@) has writtenSucceeding with
SOA — Realizing Business Value through Total Aechitre.Another example is Benson
(2006), who has together with several co-authorbligiied Secrets of SOA: An
Enterprise View on Service-oriented Architecturgpldgment Revealed.

Common for all these great and informative books] anany others, are that they
ambitiously attempt to address an impressive nurobdeatures related to SOA, e.g.:
Project Management, Process Management, Projedets@p, SOA Development, Risk
Management, Security Management, Reuse, and Gowana all broken down into a
number of subheadings. Suddenly, it becomes unalkah ones of all the factors were
the most critical. Often it is not possible to fean everything to 110 % simultaneously,
whereas it becomes interesting to know “what” e@ffareally matters the most. Yet
another similarity between these books, and mahgrst is that the authors are taking a
supplier or vendor perspective. They share theowkedge about SOA based on their
experience of working at companies developing bingeSOA solutions.

Aggregative, all these studies together inspiredtanghape the purpose of this study. |
wanted to objectively explore SOA from several elifint organizations’ perspectives, to
learn what approach they have adopted moving tawtrid architecture. | wanted to

discover what factors secured their advances, ahdt viactors were complex to

overcome which might could have been dealt with better way.

1.7 TOPIC VOCABULARY

For those who may wish to refresh memory a bit, sahthe most frequently used
abbreviations are presented below with the aintbhg as a topic vocabulary that can be
revisited any time needed.

COE = Centre of Excellence

ESB = Enterprise Service Bus

ROI = Return on Investment

SLA = Service Level Agreement
SOA = Service-Oriented Architecture

10
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SOAP = Simple Access Object Protocol

WSDL = Web Services Description Language

UDDI = Universal Description, Discovery and Intetijpa
XML = Extensible Markup Language

HTTP = Hyper Text Transfer Protocol

1.8 DISPOSITION

The thesis has been divided into seven main chapigercan be illustrated in (figure
1).The workflows and stages are briefly discussetidescribed below.

Chapter 1:
INTRODUCTION

= Background
= Problem
* Purpose

v

Chapter 2:
UNDERSTANDING SOA
* Descriptive Theories

v

Chapter 3:
METHOD

= Literature Pre-study
= Case Studies
» Qualitative Interviews

Y
Chapter 4:
5 SOA EXPERIENCES
= SAS
PRE-ANALYSIS | N el LT
= Skatteverket
= Sandvik
= SEB
Chapter 5:
SOA IN THEORY
* Governance Chapter 6:
S RESULTS - CRITICAL FACTORS
= Principles & Standards L g 1
; Empirical Findings + SOA in Theory [«
el > + Personal Reflections
* The Human Aspects of SOA = Analysis
* Funding & Ownersip
» Reuse of Services ¢
Chapter 7:
CONCLUSION
= Conclusion

= Research Credibility
= Proposal for Further Research

Figure 1: Disposition

11
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In the introduction chapterthe background of the topic is described followsd a
discussion of the problem area of interest, latenarrowed down to the purpose of the
thesis.

In order for the reader to get the opportunityadmiliarize with the topic area and create
an understanding of the basics of SOA, chaptes 2ledicated to provide a brief
explanation of the key concepts of SOA.

The main purpose of chapteis3to present the research methods applied whietting
the data needed to answer the research question.

The subsequent chaptepdbovides a summary of the qualitative interviewthwhe five
respondents at SAS, Volvo IT, Skatteverket, Sanduiki SEB.

Based on the empirical findings in the precedingptér,_chapter &ims to present SOA
from a research perspective by investigating ifdhecal factors identified have support
in established theories.

Chapter 6analyzes the data collected and discuss the oetajnthe thesis based on a
comparison between empirical data, establishedig®eand personal reflections.

Finally, chapter 7summarizes the discussion in the analysis anceptgesa conclusion
answering the purpose of the thesis. In additiba,research credibility of this thesis is
discussed, followed by reflections having origimateroughout the research process, as
well as a couple ideas for future research.
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2 UNDERSTANDING SOA

This chapter presents the theories evolving froeliterature study, aiming at providing
descriptive knowledge that will enable a greatedenstanding of the area of interest.

2.1 THE MOVE TOWARDS A SERVICE-ORIENTED
ARCHITECTURE

As so often mentioned, businesses of today arereshito be agile in order to rapidly
respond to changing market needs and opportunitles.demand to increase efficiency,
decrease costs, reduce time to market, and exgaedue streams are causing business
leaders to evaluate and re-think their executioet® (Saha, 2007). Tightly coupled,
incompatible, and inflexible IT systems are no lenguitable. The IT architecture has to
be agile and able to respond quickly to ever chanduusiness needs (Pulier & Taylor,
2006). To cope with these demands, changes in thehusinesses architect their IT
environment have become inevitable. As a respansag, architectural IT models have
continuously evolved and improved in order to nteetneeds of businesses of today. At
present, an architecture named Service-Orienteditdature (SOA) has become widely
popular and acknowledged. Linthicum (2007) expldims movement by stating that the
benefits driving organizations to adopt SOA prifyacomes down to two factors. SOA
provides the opportunity for organizations to géuge strategic advantage by being able
to change their IT infrastructure faster than befdrhis ability to shift the needs of the
business quickly, will give organizations a bettbance of survival in the long-term.
Furthermore, SOA can aid organizations in savingetigment dollars through reuse of
services. Which means, the more services thatearsable from system to system — the
greater the return on investment (ROI). Beforeifglang the technical details comprising
an SOA, the technological development paving thg ¥ea this architecture will be
discussed first — namely web services.

With the emergence of web services based on XMhew phase in the evolution of
software started. Web services comprise a familyntérrelated standards that work
together to provide a simple way to allow programctionality in different languages
and on different platforms to interoperate. Becaasssy vendor supports the basic web
services standards, messages can be passed frageroime to another, regardless of the
architecture of the underlying application. Witle timtroduction and widely acceptance
of web services as a standard, the breakthrougBQA became a reality. The idea
behind SOA was to make it possible to build a sew¢ services that you could
recombine each time you needed to solve a new gmoblou would not have to
constantly start from scratch anymore. By adoptinig architecture, the functionality in
the layers inside the monolith was set free — mgéo tightly coupled to each other, the
functionalities could be put to new uses (Woods &ttdrn, 2006). As a result, along
with the introduction of SOA a new mindset was lelsshed for architecting IT, helping
businesses transforming IT responsiveness andya@icGovern et al, 2006).
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2.2 CONCEPTS AROUND SOA

An IT Architecture is a blueprint that is developed, implemented,maémned, and used
to explain and guide how an organization’s IT anfbimation management elements
work together to efficiently accomplish the missminthe organization (DOC Enterprise
IT Architecture Advisory Group, 2004). There existsany different kinds of
architectures, SOA is one. SOA specifies a wayhotking about building software, it
envisions the implementation of a service platfozonsisting of many services that
signify elements of business processes that carcopebined and recombined into
different solutions and scenarios as determineldusyness needs (Erl, 2006).

A serviceis a business process adhering to the concepO#f, eing implemented by
web service technology.

Web servicesis a technology enabling an SOA — regardless ofpllagform and the
programming language being used. This technolodsesd possible for disparate pieces
of software to communicate and operate with eadkerptthrough a collection of
technologies including: XML, SOAP, and UDDI (Pul&fTaylor, 2006).

An SOA is based on the interactions between thmgmapy functionaries: a service
provider, a service broker (registry) and a serwoasumer (figure 2). The service
provider creates the service and thereafter pudgishe service description in a registry.
More specifically, the binding information contaitie specification of the protocol that
the service requestor must use as well as thetsteuof the request messages and the
resulting responses. When services have been pablis becomes possible for a service
consumer to find the service description in thasteg that matches its needs and to use
this information to bind and execute the service@dvern et al, 2006). Consumers of
services can play many different roles, they caméeelopers, architects, analysts, and
internal business customers, or they can be extteustomers or business partners
(Marks & Bell, 2006). The communication between tharious agents occurs via
appropriate transport mechanisms, such as — XMIABBMTTP etcetera (Leymann et
al, 2002).

Find Register

Service
Contract

Figure 2: Publish, Find, and Execute (McGovernl ,€2@06)
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WSDL is an abbreviation for Web Services Descriptiomdwgage, which is the XML
vocabulary for describing services in terms of vehirey are located, and how they can
be called. WSDL documents can therefore be saideszribe the “what”, “how”, and
“where” of web services (Woods & Mattern, 2006).

UDDI is short for Universal Description, Discovery, ammtegration. UDDI is a
platform-independent directory protocol for desknp services and discovering and
integrating business services via the Internetortter for potential clients to easily find
the WSDL files, they can be published in a diregtorhis “Yellow Pages” directory
includes metadata that can be used to searchriaceg by name, ID, category, type, and
so on (Woods & Mattern, 2006).

A repository serves as data storage and makes use of a reggstige as an interface to
outside parties (McGovern et al, 2006). Howevergpository should not be confused
with a UDDI-registry. Although a repository inclusl&V/SDL files, it should only be
considered as an UDDI-like function (Woods & Matte2006).

A registry is an enabler of services. It allows for the regitsbn of services, discovery of
metadata and classification of entities into predef categories. Unlike a repository it
does not have the ability to store business prodessitions, WSDL or any other
documents that are required for trading agreen(®t&overn et al, 2006).

XML, is an abbreviation for Extensible Markup Languyaghich is the universal text
format for structured information on the wetiML describe what data should look like
and its XML tags define the data itself (Woods &than, 2006). According to Carter
(2007) XML is the basis for all web services tedogees and the key to interoperability.

A Simple Object Access Protocd@AP) defines a mechanism for the communication
with web services over the Internet. It specifibe tformat of messages that are
exchanged between the service consumers, the eseprioviders, and the service

directory. SOAP is an important web services stehdaat describes the message
structures passed at runtime to call a web senN@OAP message is an XML document
that describes the operation to be performed amganameters to pass to the application.
One of the main strengths with SOAP as a code veraigthat a SOAP message is a text
file that is generally passed via HTTP or HTTPS &hedrefore can cross corporate

firewalls (Woods & Mattern, 2006).
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An ESB is a standard-based integration bus that suppgnishronous and asynchronous
exchanges between disparate applications (figurel8¢ ESB is intended to be the
backbone of the enterprise architecture — the nerveystem that connects all the
applications, resources, and components (Khosh&Gov).

Adapter Application

IR=

A

A 4

( Message Bus O

Application Application

Figure 3: Enterprise Service Bus (Binildas, 2008)
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3 METHOD

In this section the applied scientific research rgeh will be presented and motivated.
The research process will be explained in detaibrder to develop a comprehension
concerning how the data has been collected andihoan be repeated.

(Figure 4) provides a visual overview of the reskgprocess adopted in this research.
Throughout this chapter, each component in thadigund its pertaining components will
be explained and motivated.

A TOPIC - SOA
DATA COLLECTION
= Y
o
) SECONDARY PRIMARY
[m)] — |= LITERATURE STUDY = QUALITATIVE
Z Y |- DESCRIPTIVE THEORIES INTERVIEWS
E - DETERMINE RESEARCH - SAS
QUESTION ~
S Volvo IT
w O COLLECTION of - Skatteverket
CASE STUDIES - Sandvik
-\ /- - SEB
LUl
=
= THEORETICAL COMPILATION
8 FRAMEWORK OF INTERVIEWS
[
L
[a]

Figure 4: Description of Research Process

3.1 DATA COLLECTION

Collection of data is a very important element wery research, bearing in mind it
constitutes the foundation for the entire reseaiidie data employed in this study has
originated from both primary and secondary soumfedata. Repstad (1993) explains the
difference between the two by stating thatmary sources of data are closer to the main
source than secondary sources, hence being coedider have a higher reliability.
Nonetheless, Repstad makes sure to emphasizeet@atdary data is essential in the
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sense that it provides the researcher with thessacg background and context needed to
carry out academic studida.the following sections the scientific approaslaelopted when
collecting the data will be presented, in concathwhe techniques applied for compiling and
analysing the data.

3.1.1 PRE-STUDY

In order to build up a conceptual framework of wisSA actually is, and aid in the
process of identifying a potential problem area, thsearch was initiated by the process
of reviewing literature from previous research. Him of the pre-study was to gain a
deeper knowledge and understanding about the tigilc thus extending the questioning
further before determining the final research goaestSecondary sources of data were
consulted and scanned through in databases at €tshlndoénkoping International
Business Schoblnd Gothenburg UniversityA mix between physical books, academic
articles, e-books, and news articles mainly sea®@ knowledge base in this research.
Many of the e-books were found by accessing thebdase Books24x7. The keywords
used to search after information about SOA wasalhjtvery broad and general e.g.
(SOA, Service-oriented architecture, web servicddgvertheless, as the research
progressed the keywords were narrowed down to asdigecific areas of interest e.g.
(SOA roadmaps, SOA best practices). Accordinglyasét (1978), reproduced in
(Merriam, 1988) suggests it to be a good ideait@te the study by researching the area
of interest closely but widely, and then immersehimi the specific domain as the
research proceeds. The outcome of the literat@estoudy resulted in descriptive theories
helping the reader to develop an understandinghaft \BOA actually is.

3.1.2 CASE STUDIES & INTERVIEWS

Having the research question in mind, differene¢ralatives were considered on how to
collect the empirical data. One approach being idensd was to primarily utilize
existing research about SOA implementations as mrapidata, such as case studies.
Nevertheless, the supply of detailed and comprebhertase studies was quite limited.
The varying level of information about each casevpd it to be rather difficult to
compare them. It also felt risky to let the quabfythe case studies control and exert too
much impact on the outcome of the research consglehat many of them were
produced by vendors. However, a selection of casdies created by an independent
source called Serviam was found, regarded as l@pgopriate to serve as a foundation
and complement to the collection of primary dagrviam is a Swedish project aiming at
highlighting and collecting experience about ITves#s. Some of the organizations
having taken a central role in this project arepbedrom: Data Fdreningen, Vinnova,
KTH, Skdvde University, and IT plan (Serviam, 2008)

! Chalmers, CHANS is Chalmers library catalogue engbbkearches in various databases, books, e-
journals and e-books. CHANS can be reached at/ttipns.lib.chalmers.se/search/

2 J6nkoping International Business School, Julia lirary resource providing access to varioustutaes,
books, e-journals and e-books, it can be fourtdtpt//www.bibl.hj.se/

% Gothenburg University, the library resource GUNPAovides access to various databases, books, e-
journals and e-books. GUNDA can be found at htspuit.ub.gu.se/
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* Henkel, M. (2004a)Architectural Case: The Swedish Tax AgenSyeden:
Serviam.

* Henkel, M. (2004b)Architectural Case: SandvilSweden: Serviam.

* Henkel, M. (2004c)Architectural case: SEESweden: Serviam.

» Wiktorin, L. (2004a)Architectural Case: SASweden: Serviam.

* Wiktorin, L. (2004b) Architectural Case: Volvo ITSweden: Serviam.

This choice of approach coincides with Repstad 3).9&sserting a combination between
primary and secondary sources of data can aid é ptocess of producing new
interesting knowledge. Nonetheless, basing thearekesolely on primary data would
also have been feasible. It would clearly have gased the number of potential
respondents. But by selecting respondents partiogpén SOA case studies, it became
easier to ensure that the respondents had validke experience to share before
contacting them. Personally | also thought it wdoddinteresting to follow up on the case
studies four years after they had been publisteedeé how the organizations’ adoption
of SOA had progressed.

The argument for the selection of case studies Wwased on the fact that they were all
produced during the same period, documented imdasistructure, and foremost by an
objective organization having no underlying objeetto worship or promote SOA and
technical products. Based on the five case studlescribing SAS, Sandvik, SEB,

Skatteverket, and Volvo IT's implementations of S(&tential respondents to assist in
the work of collecting primary data were not difficto identify. Almost all the case

studies had been based on presentations by ngiabj#e involved with the companies
SOA implementations. These persons were contagtexirbail and asked to participate
in this study, all the five companies agreed tagka. Only SEB'’s respondent had not
been involved with the creation of Serviam’s catedy about SEB, but had great
knowledge within the area anyhow.

Only organizations having a Swedish origin partgal in the study. An alternative

approach, including organizations located in otmintries could have been interesting
as well. However, the case studies produced by i@arntargeted only Swedish

organizations and they were considered as thealteshative since the international case
studies found differed in quality, where many otrth were produced by vendors.
Equally, interviewing Swedish organizations woukdibteresting since a majority of the
literature within the topic field originate from USliscussing American companies’
adoption of SOA.

When collecting the primary data with the help lué selected respondents, a qualitative
approach was adopted. According to Holme & Solvét@O7) a qualitative method

enables a deeper and more complete understanditiig oésearch area and its complex
nature in contrast to a quantitative method. H i®search approach generally aiming at
transforming information to numbers and quantifiesn where statistical analysis can be
carried out (Holme & Solvang, 1997). Based on framise, the qualitative method was
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considered to be the most suitable approach sinestigns needed to be asked that
returned answers explaining “why” certain factoesl bbeen more important than others
when adopting SOA — answers that simply could redtehbeen of a measurable or
guantifiable nature.

Since personal interviews allow a very high levelnteraction, this form of qualitative
method was strived after in this research. Nevkfise according to Ruane (2006),
telephone interviews can be the second best cheien respondents are located on
remote locations. Given that all the respondentsegt for Volvo IT, were located in ex.
Stockholm and Sandviken, these interviews were wcted over the phone with the
software program Skype and recorded with the phugrogram Call Graph. Thus, only
the interview with Volvo IT was carried out in pers also being recorded, but this time
through the software program Cool Edit togethehv@tmicrophone. The main benefit
with recording the interviews is that more time ¢enspent on listening actively instead
of being busy writing down answers manually. Reswdthe interviews will also
facilitate the analysis; it will become possible rewind the tape and listen to the
interview over and over again, hence limiting tisk of misinterpreting the conversation
(Repstad, 1993).

Bearing in mind the nature of the questions tosied, the interview questions were sent
to each respondent before the interview. That wagh respondent got the possibility to
prepare for the interview, and perhaps do somearelsé¢hat might be needed to answer
the questions regarding the technical aspectsechdoption of SOA. The interview guide
used can be found in (Appendix 1), it has beengdesi in a semi-structured manner
where key topics and issues have been listed.vietes can be structured at different
levels, but semi-structured interviews were cormrgideéo be the most appropriate choice
since this form enables adaptation to each resporatel interview setting by allowing
changes to formulations of questions, reorderingheim, and also the possibility of
complementing with new questions if needed (FisBé67). Taking into account that |
did not know beforehand what factors respondentsndo critical for a SOA
implementation, the flexibility semi-structuredentiews provided was essential to adapt
and follow up with questions spawned from the reslemts’ answers. The idea behind
the construction of the interview guide was totstérby asking questions collecting the
information needed to provide a description of eagfanization’s SOA environment.
After that, questions specifically addressing tesearch question were asked, followed
by some closing questions that were only askdueifet was enough time.

3.2 COMPILATION AND ANALYSIS OF INTERVIEWS

As soon as all the interviews had been perfornfezlptocess of compiling and analyzing
the interviews started. All the recordings from thierviews were listened to, resulting in
summaries transcribed word by word. Only sectidreg tvas completely irrelevant for
this research was left out. The next step in tlegss of compiling the interviews was to
identify patterns and structure the data into appate categorizes. Repeating statements
were eliminated and strong quotes that could bel usdéhe analysis was highlighted.
After completing this task, a couple of criticalkcfars to succeed with SOA became
apparent. At this point, the work of translating timterview summaries from Swedish
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into English started. Some grammatical changesthdie done to make the empirical
material readable, however the highlighted sentetitat were to be used in the analysis
were kept as close to the original sentences aslpes

The process of compiling the interviews was ingplog Merriam (1994), recommending
that empirical data such as interviews need to bi&#ew down and summarized to
become more manageable and explicit. This processvies removal of redundant and
reoccurring information, and identification of slarities that can be structured according
to suitable parameters. She also finds it advisébl®rganize the information from
without some sort of scheme that makes categasizadssible.

3.3 LITERATURE STUDY

After compiling and analyzing the empirical datagauple of critical factors to succeed
with SOA were identified. This revelation sparkéx tsearch for existing theories that
could add another perspective to the outcome ostidy, hence adding valuable depth
to the final analysis and conclusion discussingdtical factors. The library resources
consulted in the pre-study was revisited once magsulting in a theoretical chapter
based on previous research — “SOA in Theory”.

3.4 AN ABDUCTIVE RESEARCH APPROACH

The scientific approach adopted in this researchlbeen a blend of both the inductive
and the deductive approach, a mix referred takaictionby Alvesson and Skéldberg
(1994). The reasoning behind the choice of thisrgdic approach was primarily based
on two reasons. First of all, when revealing thetdes critical to succeed with a SOA
adoption, no pre-determined assumptions or bekbdigut what these could be were
desired. An open mind was needed in order to mienthe risk of influencing the
respondent’s answers in any direction. This was rttaén argument for adopting an
inductive approach in the initial stages of theeegsh. Secondly, as soon as the empirical
material had been collected, a shift to a deducimeroach was found suitable since it
would enable a deeper analysis of the factors ifilehtby relating them to previous
research. Strictly adhering to the inductive or tleeluctive approach could have been
feasible as well, but a blend between the two aqgres was considered to add the most
value to the study, using the strengths of bothhoug. (Figure 5) demonstrates
abduction, compared to the inductive and deduetpgroaches.

DEDUCTIVE INDUCTIVE ABDUCTION
Theory |
Empirical regularity T N /N
Empiri v W

Figure 5: The relationship between induction, déidac and abduction, inspired by (Alvesson &
Skoéldberg, 1994).

21



DEPARTMENT OF APPLIED INFORMATION TECHNOLOGY
IT-UNIVERSITY OF GOTHENBURG

4 FIVE SOA EXPERIENCES

This chapter will present the empirical materiatiag as a foundation for this research.
Both primary data (qualitative interviews), and sedary data (case studies and
complementing material) will add up to each orgatian’s description of their
respective SOA experience. The participating orgations are: SAS, Volvo IT,
Skatteverket, Sandvik and SEB.

4.1 PRESENTATION OF RESPONDENTS

The respondents interviewed are briefly presentdwn Each of them represents an
organization having experience of implementing S@#%, companies will be presented
in the order the interviews took place.

SAS (Scandinavian Airlines)— Bjorn Fagerstedt is Vice President of IT Architee
and Program Management at SAS Group IT, a cenfrahlt dealing with all corporate
and airline-wide IT issues, having ownership oftladl airlines common systems. Bj6rn is
responsible for Enterprise Architecture; includiB®A development, integration, IT
security and the information architecture. He moabwner of the development project
portfolio.

Volvo IT — Lars-Ake Hedbom works as an Enterprise Architedta@vo IT. Lars-Ake is
mainly involved with the work of achieving a betedignment between IT & Business.
The last couple of years he has worked specificalth SOA and integration issues,
aiming at achieving a greater level of integratlmetween systems. He has also been
involved with education, having participated in 8féteningen's workshops about SOA.

Skatteverket — Hakan Westergren works as a Chief Architectkatt8verket's IT- and
development staff at the Swedish Tax Agency’'s heffide, which is one out of five
units. The unit is responsible for the collectieihfrastructure at Skatteverket, and is
also responsible for coordinating and controllidigtlze major development initiatives.
Hakan is mainly accountable for coordinating alk thrchitecture areas present at
Skatteverket.

Sandvik — Jan Nilsson has until just recently worked aSheef Architect at Sandvik,
being responsible for coordination of the corpomgeup’s Enterprise Architecture. He
has been working within Sandvik Systems Developmanstand-alone corporation
within the Sandvik group, managing the main parthef IT development. The unit is
mainly responsible for the architecture and thekwafrjoining together business needs
with IT solutions.

SEB — Anders Jader is the Head of the Application Aedture and Integration

Competence Centre at SEB, two departments belonginGroup IT. Anders has
approximately 10-15 years of experience of workantp SOA.
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4.2 SAS SCANDINAVIAN AIRLINES

Respondent:Bjorn Fagerstedt
MJ Interview: Telephone Interview
Date: 25 April 2008

Scandinavian Airlines

SAS Group is the largest listed airline and trayelup in the Nordic region, offering a
variety of air transport and logistics serviceseTdompany’s 26,000 employees deftly
handled 42.4 million passengers in 2007 on 459f8gRts to 152 destinations (SAS
Group, 2007).

SAS started using web services relatively early2001, the company implemented one
of the first web services in the world and was ftinst to use Microsoft's UDDI, a
dynamic and flexible infrastructure for web sergicéWiktorin, 2004a). After
participating in Microsoft's E2A.net (early to adpgrogram, the company continued
working with web services technology in many ofittdevelopment projects. However,
SAS did not start working consciously with web $eeg and SOA until a couple of years
later Bjorn Fagerstedt notes. The appeal for SOAnimaame from the possibility of
reusing existing functionality, something not pmasly being realized with other
solutions. Additionally a speedier time to market T projects and the opportunity of
creating a better interoperability between platfermere considered as important
arguments for adopting SOA. The first service belageloped was a web application for
mobile rebooking and used palmtop computers astslieThis service was made
available to external users and used UDDI. Othen tthat, most of the early web
services were developed for internal use, haviegpfovider and the consumer located
in-house. Examples of internal services SAS haslemented areWeb check in,
Marketing & Sales,and Customer Operational Data StoréWiktorin, 2004a).
Nevertheless, most of the web services are expdésedexternal use today Bjorn
Fagerstedt points out. An example of an externalice is theSelf-booking AP[SAPI)
service, containing a set of public web serviceealed to customers with agreement
relations, such as travel agencies ordering SA8uyats. Services that are included in
SAPI areseat availability reservation andground transporiWiktorin, 2004a). When it
comes to the quantity of services SAS has impleetknt is very difficult to give a
number Bjorn Fagerstedt explains — it largely delsean how you chose to define a
service.

Regarding the products and suppliers used in @A solution, SAS has been using
Tibco as a platform and an ESB for some systemspbtuall. Within other areas SAS
has mainly built the systems on technology by Msoft At present no UDDI is used at
SAS. Instead they have CentraSite, a repositom f8oftware AG, being responsible for
storing information about their web services.

4.2.1 CRITICAL FACTORS

When asked about what factors being essential fmceeding with SOA, Bjorn
Fagerstedt particularly highlighted the importaméegovernance. He stresses thais
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vital to have strong governance of the IT develogmand an IT dominance structure
present ensuring that the right services are belageloped. If not, a chaotic situation is
likely to arise were services are developed periognthe same taskSAS has dealt with
this by having a centralized IT function at the ,tgerforming central reviews of all
projects, and being responsible for the planningeices in the enterprise architecture.
Thus, no departmental units are allowed to contneir own IT development.

Another factor SAS has recognized as being impbtiardeal with regards creating a
mutual understanding for SOA throughout the orgation. SAS investments are very IT
oriented, the awareness about SOA developmenitis lqw throughout the organization
and that is a problerBjorn Fagerstedt explainhis is something SAS isn’t particularly
good at, it impacts the collaboration necessargréate joint efforts towards adopting
SOA. For instance, the lack of descriptions of bess processes, and the readiness of
our business units to work with such processeslgleave constituted a difficulty. After
all, real development of SOA is not achievable sslthe business stakeholders actively
start working with describing business processes their use of services, otherwise
process modelling becomes impossible.

It is difficult to provide a good prescription haw solve this problerBjérn Fagerstedt
says but communication is important of course.

Furthermore, when a number of consumers exissd becomes tricky to deal with the
amount of different interfaces Bjorn Fagerstedt hasced. Should many interfaces be
used simultaneously, or for how long should oleifeces exist? It is difficult. SAS has
dealt with this at various different ways but geatigrwe sign an integration contract
between the provider and consumer where all thélpges have been regulatedimong
other things, the contract deals with issues sichhaw long beforehand a consumer
must be warned before changes in an interface eandale, or for how long an interface
is guaranteed to remain.

4.3 VOLVOIT

U OLU o Respondent:Lars-Ake Hedbom

Interview: Personal Interview
Information Technology Date: 29 April 2008

Volvo IT is a global company and part of the Vol@oup. Volvo IT provides IT
solutions for the whole industrial process fromoduct development, manufacturing,
sales, the aftermarket and administration, inclgdih operations and infrastructure. In
2007, Volvo IT had 5,000 employees plus 1,900 extlecontractors located in Europe,
North America, South America, Australia, Africa afAdia (Volvo IT, 2008). The entire
Volvo Group has approximately 100,000 employeedy & &roup, 2008).

In order to attain effectively integrated, moniyreontinuously improved and optimized
value chains, Volvo initiated a Business IntegratBirategy in year 2003. The initiative
was taken to get directions for how effective bass integration can be achieved
through the adoption of SOA. The move to SOA wagseeted to aid the Volvo Group in
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realizing its overall strategy: increasing costiisgs, achieving business agility, reducing
lead times, enabling reuse of IT investments, aftamately in creating business
synergies within the Volvo Group (Hedbom, 2008).eTplanning and building of
competence of SOA started with the participationseveral SOA conferences and
seminars Lars-Ake Hedbom explains, not to mentio@ partaking in the Serviam
project. These were helpful experiences that later provided input to Volvo's
establishment of the Business Integration Stratédgwever, it was not before the
establishment of the departmentSlobal Functional Management Application
Development Techniqug&SFM/ADT) in June 2004, the investment in SOA brea
official. GFM/ADT became responsible for the work greparing the organization for
this new architecture by developing a roadmap pliogi recommendations for SOA in
the form of principles and guidelines. Up to novgl\x IT has mainly been engaged in
activities aiming at preparing the organization $A Lars-Ake Hedbom explains. The
company is still in a very early phase and realthed it will take long time. The first
project implementing SOA all the way is probableg throject running in North America.
The project started in late 2005, with the purpokeleveloping an application named
Aftermarket Dealer InterfacADI), a portal rationalizing the exchange of infation
with resellers by distributing it as services iasteof as separate applications. Today,
Volvo approximately has a hundred web servicesse, steadily rising. However, the
presence of web service technology is a lot momancon. Web services are being
developed in almost in every project today, thusswtely for the purpose of obeying to
the concept of SOA. So far all the services havenh#eveloped for internal use within
Volvo or partner networks since security conceragehprevented the establishment of
external services.

A couple of years ago, ¥olvo Group Integration Office (VGIO)as established, an
organization within the IT governance group focgsam processes and applications for
the Volvo Group. This group became responsiblarstituting theCommon Integration
Platform and educating the rest of the organization abduatandeavor (Hedbom, 2008).
At this moment, Volvo is just about to complete ihglementation of the platform
serving as a foundation for future implementatiafsservice oriented concepts and
services. So far, the need for a service repostiasybeen identified and defined, but not
yet implemented. IBM is the main supplier, provglidolvo with the central integration
platform, acting as a superior communication hubwben local platforms such as
Microsoft, mainframes and SAP. Volvo also has aB p®vided by IBM.

4.3.1 CRITICAL FACTORS

A challenge Volvo IT has acknowledged regardingrtbéort in deploying SOA, is the
lack of governanceSo far, no SOA governance strategy has been defabetbp
management level, and that is one of the weaknédsmge noticed_ars-Ake Hedbom
says.Insteadthe steering and governance are running on loweelle where there is a
possibility SOA develops into an uncontrolled pesce more similar to service anarchy
than service architectura/olvo risks going down that road if not managihgstproblem
Lars-Ake Hedbom explainsl believe SOA demands a long-term engagement and
governance from top management throughout the eemtiganization, it is absolutely
necessary if Volvo wants to benefit from SOA.
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In addition, there are no policies establishedIOA at this point, which is something we
should have donéBecausejf no formal principles or governance exist, inveshts in
SOA are most likely to result in a waste of motieys stopping us from reaching our
goals. There exist recommendations and principhesSOA, but so far each project is
free to decide if they want to follow them or ndRecommendations are simply not
enough Lars-Ake Hedbom points out some things needs to be compulsdig.
emphasizes that is necessary tset up standards so that everyone works in a simila
manner in order to attain good governance.

Lars-Ake Hedbom further asserts that he has gameigh many changesbject oriented
and component-based development just to mentioewa But these changes only
affected the IT department. The difference with S®#at it affects a lot more. It affects
the entire organization. It is a big reconversiast jfinding a development process for
SOA. Just building a service is not enough; theesmaore things that need to be taken
into consideration down the roa80OA has not gained the share of attention necessary
due to lack of understanding and insight. SOA tgiagout big changes, something many
people have failed to realize. Many people bel®@& is a change solely affecting the IT
department — that SOA is solely a technologicalhphgenon, but SOA affects the entire
organization, culture, application development &tc& — which demands governance,
standards and guidelinesNevertheless, SOA has not encountered any resgstaoim
the business people Lars-Ake Hedbom acknowledgeswe have realized that it will
take time before creating an understanding for SD4 a routine were principles are
being followed.

Another problem Volvo has faced regards the difficof establishing a proper structure
for financing the services and assigning respolitsilaf them.Ownership and funding of
services has been a big probldrars-Ake Hedbom declares\ problem resulting in
many question marks; How should we deal with itp\&mould pay for the services, How
should they be financed, How should they be pard How should we subsidize?
Questions which we have not exactly run acrossreebut simply needs to be solvéd.

is a big step. By tradition, every business ung taned their own data systems and been
responsible for them. Additionally, the line orgeation has had more influence than the
process owners, an organizational structure thedegkto be changed in order to embrace
SOA. Today, a shift has become apparent thoughe Wes line organization supply
services to the processes — a necessity to sueadedhis. Volvo has also started an
attempt to divide business unit’'s systems intoedéht business domains, further being
narrowed down into information domains, so thawill become possible to nominate
information-, and service owners in the futurecl#arly infers a great change for the
application owners Lars-Ake Hedbom affirms, consitg that they now will have to
supply a great deal of services to others. Alsomiheomes to these aspects, some sort
of principles in the form of service level agreemé8LA) is required to deal with
exchanges of information between consumers andige®: In addition, funding of
services is most likely to be even more complesiinations where services are to be
shared with various external organizations.

26



DEPARTMENT OF APPLIED INFORMATION TECHNOLOGY
IT-UNIVERSITY OF GOTHENBURG

Strong governance combined with a suitable prodastalso been recognized as a key to
succeed in achieving a higher level of reusableises. So far there are no requirements
demanding search after existing services or redsthem. We do not spend time
analyzing how the service can be reused by othergust build it. Butwe have realized
that some kind of product will be required in orderfind and enable reuse of services. It
is necessary to get a tool that can manage andrabiitis. Rules and routines are
needed for the process of endorsing services. We teedetermine what is allowed to
become a service. It might also be a good ideaatmlate the services before they are
published in production, and establish some coisrac

4.1 THE SWEDISH TAX AGENCY (SKATTEVERKET)

Respondent:Hakan Westergren

\(/‘ Interview: Telephone Interview
)

Date: 5 May 2008
Skatteverket

The Swedish Tax Agency (Skatteverket) is an adrmatigse authority for taxes, national
registrations, inventories of estates, and for wiatg over government receivables
(Skatteverket, 2008). This task includes collectargl controlling tax payments from
industry as well as individuals in Sweden. The workans that the agency needs to
support more than 70 systems that provide infolwnattd individuals and businesses, as
well as maintaining several large databases with itdormation (Henkel, 2004a).
Skatteverket has approximately 11,500 employeesgtdd at a hundred locations in
Sweden (Skatteverket, 2008).

Skatteverket has worked with SOA since 1996/199Mesvhere, Hakan Westergren
recalls. Ever since then, a service-oriented mintles been utilized when developing
business services around the different databasasevér, it was not before year 2003
Skatteverket started using SOA with the technitahdard we associate SOA solutions
with today — namely web services. Skatteverket'sigien to adopt SOA mainly

developed from the recognized need of solving upegnmand existing needs for

integration, along with the possibility of attaigirflexibility and process-orientation

(Henkel, 2004a). Additionally, SOA would make itgstble to phase out mainframes in a
secure way instead of replacing them over a nigikad Westergren points out. Today
Skatteverket has a technical platform on placengets a foundation when building new
services and systems. The aim is to gradually ntla&eplatform more and more SOA
oriented over time, a process that will not hapgdeaeer a night. Hakan Westergren
estimates that there exist about 1,500 servicegether, depending on how defining a
service. That is to say, some of the services ateas loosely-coupled as they are
supposed to be in a SOA, they are more technicah tbonceptually oriented.

Furthermore some services adopt the concept of 3WAare being realized by other
technologies than web services. Examples of inteseivices are national registrations,
inventories of estates, and government receivaligsernal services have not been
around as long as internal services, these arelyriawolved with information regarding
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national registration. Within 4-5 years, Hakan Weegten expects all future development
in the infrastructure to be based on services wih service technology.

At present, almost all the core business procdsses services being displayed to other
areas within Skatteverket or the enforcement servitie vendors providing the basic
products to realize SOA are BEA and Oracle, buttt8karket engages in in-house
system development as well. So far Skatteverkehbd?epository or ESB.

4.1.1 CRITICAL FACTORS

It is important to have a distinct leadership pneserhen adopting SOA, person in
charge, who has experience, is pragmatic, andipahahinded.So far none has had the
total responsibility; no person has been in chaofehe services being supplied between
the different systems. There has been a prettyragdate within every business unit
when it comes to determining what services areeteupplied for each particular area.
A more centralized organization with more contrekeiowho is responsible for each
service is neededhis is something we intend to focus more on irfuhee, creating a
more central function being accountable for the lgyaof the services so that all the
services developed achieve the right granularity ansatisfying level of reusability — a
little bit more planning of the services so to dpea

Some sort of organizational unit should also bepossible of establishing a common
view, and communicate it to the rest of the orgation. Someone needs to be
responsible for the “thinking” regarding the architture and determine how it will
develop. Because for some people SOA has only fererived as technical change
Hakan Westergren explaink is therefore important to explain why we arging SOA
and the benefits we hope to achieve by adopting it.

Another thing we have not succeeded with up to m®wo standardize information
structures and concepts in a harder way. This & afrthe explanations as to why we
have not achieved a satisfying level of reusabil@p far,it feels as if we have been
developing too many services, they have not beesedeadequatelyMany times, the
person asking for information gets a new servitisfyang their particular needs instead
of reusing existing ones by combining a coupleakiges into a new one. In order to
solve this problem, more energy needs to be dedtidat the information structure these
services supply

The need for a repository has been identified tilifate reuse of service8ut so far
Skatteverketloes not have a technical catalogue that can bd tsesearch after or find
services; a piece we still miss with SBl8kan Westergreremarks As for example, if
you need to invoke a service during the developm@aess, it is not possible to connect
to a catalogue to see what services already ewilsich is one of the weaknesses we are
trying to fix. Nevertheless, | do not consider it to be a majabj@m. But from a
development-, and contractual perspective it whabtde been nice to gather and organize
everything in a catalogue so that there would metaby confusion regarding what
services exist, who is responsible for them, and whsign a contract with if reusing
them etcetera. From that aspect it would have geed to have a catalogue.
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4.2 SANDVIK

R dent:.Jan Nil
SAN DVI K In?eSR/?enw?r'}'elsgholnzs?nqerview
I

Date: 6 May 2008

Sandvik is a global industrial group with advangedducts and world-leading positions
in areas such as: tools for metal cutting, mackirerd tools for rock excavation,

stainless materials, special alloys, high-tempeeataaterials and process systems. In
2007, the Group had approximately 47,000 employaes a representation in 130
countries (Sandvik, 2008).

Sandvik is well-known as one of the early adoptdrservice-oriented design and web
service technologies in Sweden Jan Nilsson st&asdvik started with a service-
oriented design as early as 1986 when developingpafication aiming at configuring
specialized products, both for internal and extiemsa. Nonetheless, it was not before the
late 90s Sandvik started with the adoption of S@pp®rted by web services. Several
issues emphasized the need to utilize web seraicdsservice-orientation. Among other
things, a need to integrate systems on a world-viedel was recognizedHenkel,
2004b) FurthermoreSOA provided an efficient way to reuse functionalthe ability to
offer collective services for different or same gses, and the possibility of speedier
development Jan Nilsson asserts. Today Sandvilappsoximately a hundred services
up and running within the entire corporate group, being stored in an internal
repository. Both internal and external servicesstexExamples of internal services
Sandvik has implemented are the ones involved pridoesses such gst order balance.
External services have primarily been implementaglatds external marketplaces, but
also as solutions providing suppliers with detailedormation about Sandvik's
production. Being early adopters of SOA and Webises, Sandvik had to develop their
own broker in-house, referred to as Ctalk. But nbays, this broker is not widely used
anymore and has more or less been replaced by 8ditr8iztalk server. Nonetheless,
Jan Nilsson points out that the corporate groupisdependent on the Biztalk server. In
addition, Sandvik has implemented an ESB.

4.2.1 CRITICAL FACTORS

It is extremely important to have control of thet&mprise Architecture and all the
projects being initiated. The projects need instons regarding what they are allowed to
do and not do, Jan Nilsson affirm#s project portfolio management is therefore of grea
significance, it will be responsible for the pra@cunning, providing them with a project
architecture telling them what services to consume what services they are expected
to deliver and enable to other consumers in ther&itFurthermore, managing and
supervising our services in a structured mannercbastituted a difficulty, whereasis
important to have knowledge about structurddvelopment.Mutual views of the
information, nomenclature, and the business rulex are to be applied on the data in
concert withcontracts stating what the services are expectedeover are needed.
Additionally, it is essential to perform code-readings of thevees being developed as
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well as setting principles of how to develop thevises so that they can serve more
purposes than simply one specific need.

Unless for the technical services, Sandvik haseen able to achieve the level of reuse
they desiredOne probable cause as to why Sandvik has not sdedei@ attaining a
high level of reuse of services is due to the tiaat the services were developed for one
single causdan Nilsson explainghere was not enough time to do the entire homewo
We should have engaged in process and informatmofelimg so that it would have been
possible to identify all the stakeholders and fanchutual language to speak about this
The organization needs to be mature in order teegelreusable services. It has to have
control of the processes all the way down to theviéies and see the benefits of doing a
rigorous initial work. It really pays of in the end

Another difficulty Sandvik has experienced is the problem of gettiaghusiness side to

take on ownership of the processes, because pldfetiaey are the ones who should
manage the services. | believe it is important stalelish a dialogue discussing what
activities they have in their processes etcetemathat it becomes possible to identify
potential services from therdan Nilsson statesTo deal with the uncertainty of

ownershipwe are trying to institute information owners bemgponsible of the objects,

methods, and the services we aim to supply, inuoatipn with agreements of what the
information should contain.

To summarize, Jan Nilsson concludes that the keudoeed with SOA is to gain control
of the processes and the activities within themd fa common nomenclature and
terminology, and to assign a clear ownership of fliecesses, the information, and
services.

4.3 SEB

Respondent:Anders Jader
Interview: Telephone Interview
Date: 7 May 2008

SEB is a North-European financial group for corp@i@stomers, institutions and private

individuals. The group’s activities mainly comprisanking services, but also carry out
significant life insurance operations. SEB servesarthan 400,000 corporate customers
and institutions and more than five million custemen Sweden, the Nordic countries

and rest of Europe. More than half of SEB’s apprately 20,000 employees are located
outside Sweden (SEB, 2008).

SEB'’s interest for SOA partly originated in a reczgd need of a secure communication
protocol that was platform and language neutral, @minternal architecture that enabled
structured access to internal systems (Henkel, Q0&EB started with SOA somewhere
in the early 90s. But it was not before 1996 whemt@r made a review of their progress
by writing an article about the company, it becaoffecially referred to as SOA. The
longest experience of SOA through web services ednoen SEB Tryggliv Anders Jader
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asserts. Together with key players in the insuratareain, SEB Tryggliv developed a
web service SOA standambmed SSEK in 2004. SSEK is a secure communication
protocol specifying how to exchange external watvises with other insurance brokers
business to business (B2B). Another example oficesvimplemented concerns the
process of listing a customers’ engagement, wheah loe everything from accessing
products to checking the balance of an account.endader estimates that SEB has
about 4,500 services up and running throughoutetitée organization. Nonetheless,
some of them are only service-oriented, that idrfan every service can be classified as
being a web service.
SOA is important for SEB, but web services are amg of many techniques that can be
used when accessing and implementing services. [&SBhad a repository for storing
services ever since 1995, and has also had an &S#iite some while. When it comes
to products and vendors of integration solutiortsB $ias a close collaboration with IBM.

4.3.1 CRITICAL FACTORS

Governance has been of great significance for SEH@ption of SOA Anders Jader
remarks. From the beginning, in generation 1, theagany had a proper governance
function established within the organization, bepitased out a couple of years later.
This event triggered a process were the work inughdefining and reusing services got
out of hand. SEB ended up having many overlappergices optimized for dedicated
use rather than reuse. In generation 4, SEB hdD46rvices, which is way too many
according to Anders Jaddroday SEB is aiming at restoring the governancetfan and
creating a structure managing and validating the@sure of services. At SEB we have
named this governance function the SOA CompetereageC This function will be
responsible for controlling the exchange of infotima between systems, and providing a
mutual language when communicating.

Another circumstance that made it difficult to aitaeusable services was due to the
financial structure.SEB had instituted a model were the provider ef $ervice had to
bear the cost of it. Resulting in an unwillingnéssshare and supply services to other
consumers who needed it, since they had to pathéwr consumption as well.oday, we
are trying to fix this by implementing mechanismenmting reuse instead of against it.
So instead of having a model punishing exposurgenfices, the solution is to have a
model rewarding it by making the consumers payHerservices they use.

As a means to keep track of the services develapddurther facilitate reuse, SEB has
implemented a repository. Just as in the remaiparts of the organization, an increased
level of governance is called for here as well Asd#der stateShere should be an
organization endorsing all the services being stioire the repository and displaying all
the services stored inside of it. That way youaéetter process insuring that all the
services developed are unigue, thus not being mahin If not, you are likely to get a
service which is more or less the same as prewvioes, and that is not desirable at all.
Some sort of SOA governance organization should blearge of this set of regulations.

The concept of SOA will be a challenge for the bass side in the future; regardless of
if it is a bank or not Anders Jader believB®A has constituted a major change in the
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organizationby introducing consumer and provider relationshygse business units are
responsible for supplying services to the reshefdrganization, services that have been
developed by invoking other business units’ sewvitte begin with. This is clearly &
conceptual change, requiring collaboration betwdmrsiness units in order to attain a
common view of how to build this kind of architeetuTo facilitate this change in
generation 1, SEB instituted a SEB university, host teaching the development
organizations how to think when designing and dmpial these conceptbklowever, this
school does not exist anymore.

Al together, | believe the biggest lessons learinech SEB’s SOA experience is that the
technology is the smallest problem — governancetrebin the shape of financial
principles, guidelines, and standards are foremtst biggest and most important
matters to deal witinders Jader notes

4.4 SUMMARY OF THE ORGANIZATIONS’ TECHNICAL

MATURITY
Table 1: SOA Maturity

SAS VOLVO IT SKATTEVERKET SANDVIK SEB
ADOPTED THE | (2001) (2003) (1996/97) (1986) (1990s)
CONCEPT OF SOA
ADOPTED SOA WITH 2004 2004 2003 Late 90s 1996
WEB SERVICES
ESB X X NO X X
REPOSITORY X NO NO X X
SERVICES NA ~A hundred ~1,500 ~A hundred | ~4,500
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5 SOAIN THEORY

This chapter will present theories from previouse&ch acting as a complementary
point of reference when discussing the empirigadifigs in the subsequent analysis and
conclusion.

5.1 THE IMPORTANCE OF GOVERNANCE

Questions and concerns regarding IT Governance Haaen around since the
introduction of IT in companies (Van GrembergenQ40 In fact, all enterprises have IT
governance according to Weill & Ross (2004). Howetigere is a distinction between
two different types of governance. Those with dffec governance have actively
designed a set of IT governance mechanisms sudatrastures, processes, committees,
procedures, and audits encouraging behaviour densiwith the organization’s mission,
strategy, values, norms, and culture. As a regpd governance design allows
enterprises to deliver superior results on theimMestments, and the opportunity for IT
to factor significantly into competitive stratedy. contrast, enterprises that govern IT by
default more often find that IT can sabotage bissrstrategy (Weill & Ross, 2004).

5.1.1 SOA GOVERNANCE

Most researchers agree that the value of governtntee success of SOA cannot be
overstated — SOA must be governed and kept unagratgCarter, 2007; Dimarzio, co-
author in Benson, 2006; Mehling, 2008; Hurwitz le2806). According to Carter (2007)
governance is a major determinant of the orgamimatj technical, and behavioural
success of an SOA. Governance is so essentidt thast be built into the SOA planning
and deployment from day one. Woods & Mattern (208@n note there will be chaos
without SOA governance of all service lifecycle @esses. A statement that might
explain the quote by Gartner Group stressing that ‘lack of working governance
mechanisms in midsize-to-large (greater than 5@ises) post-pilot projects will be the
most common reason for project failur€rhompson et al, 2005).

But what does the concept of governance infer whadking about SOA? Well,
explanations aiming at describing the features ©AJjovernance are many. Mehling
(2008) states that SOA governance refers to aetviand procedures related to
exercising control over services in an SOA envirentm It features everything a
company uses to ensure SOA is done in accordanite b&st practices, architectural
principles, government regulations and pertinemtslaLikewise, Woods & Mattern
(2006) assert that SOA governance and policies iggoda management structure,
processes, and policies to oversee operations amdgement of services. In addition,
Carter (2007) states that the task of SOA govemato assist in establishing a process
for shared services, facilitating communications, well as enforcing standards,
platforms, and policies.

5.1.2 SOA GOVERNANCE MODEL

Bieberstein et al. (2006) highlight the importanaie governance by stating that an
accepted and formalized governance model is craciauccessfully achieve business
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objectives. A successful SOA project can happen with the strong support of senior
executives, identified funding, and proper empowartof the SOA governance body.
Marks & Bell (2006) state that!An SOA governance model defines the various
governance processes, organizational roles andaesipilities, standards and policies
that must be adhered to in an SOA conceptual achite.” Accordingly, Carter (2007)
asserts that SOA governance helps with funding enwdership of shared services,
executive commitment to the governance model, haatganizational design—all being
critical items in helping companies have succesSfDA deployments. To address these
issues Carter recommends having a SOA governaaogeWwork (Figure 6) monitoring
the SOA governance processes. The framework dsgley four stages: plan, define,
enable, and measure that will be presented in chetial below.

Establish the Govemance Need Define the Governance Approach

= Documen and validate business strategy for SOA and IT = Definedmodify govemance processes

B Agsess current IT and SOA capabilities ® Design policies and endorcement mechanisms
u Define/Aeafine SOM vision and stratagy u |dentify success lactors, metrics

B Review current Govemance capabilities and amangemsants m |dentity owners and funding model

B Layoul govemance plan B Charterirafine S04 Center of Excallence

= Design governance IT infrastruciune

[
\r/l\\-r'

Deploy the Governance
Meanitor and Manage the Madel Incrementally
Govemance Processes = Deplay govemance mechanisms

u Deploy govemance | T infrastrscture

® Monitor compliance with govemance 'ﬁ‘“? and deploy on expected behavioes
Arrangements and practices

= Monilor [T effectivenass meltrics ® Deploy policias

& Moniior compliance with policias

Figure 6: SOA Governance Framework (Carter, 2007)

In the Plan stage the need for governance is established. It entgtivities such as

documenting and validating the business strategys{@A and IT, assessing current IT
and SOA capabilities, and defining and refining S@gion and strategy. In short, this
phase should result in an overall governance pdéamgldaid out.

The chosen approach is thereafter mapped out irstbsequenDefine stage This
includes the governance processes, the design ef pthlicies and enforcement
mechanisms, and the identification of the succes$ofs and metrics. Additionally,
owners and a funding model is identified, as wallaaSOA centre of excellence to
develop the right skills to both design the goveo®alT infrastructure and set the right
business linkages in place.

In the Enable stagethe governance model is deployed incrementalhys Thcludes the
governance mechanisms and the deployment of thergamce IT infrastructure that
were planned for in the Define step. In additidre education on expected behaviours,
practices, and policies in this stage should baghothrough.
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The Measure stagsets up the monitoring and management of the gawee process. It
is important to ensure compliance with policies @mdernance arrangements, and to
monitor the IT effectiveness metrics.

Although, Carter (2007) points out that a SOA goasice framework should not be
depicted as an isolated effort from the rest ofdhganization. She has recognized that
the corporate governance and organization are aftest not completely in line with the
IT governance structure. A problem arising dueht® mechanisms being so disjointed.
Thus implying, that the CEO has no chance of kngwiio is responsible for solving
the customer service problem across the organizdkgure 7). Instead, Carter, 2007
envisions a future in which corporate governangegdvernance, and SOA governance
do not run separately, but instead work togethedrive innovation and competitive
advantage that most companies seek. To achievenaigt between business and IT,
corporate governance must be the overarching gaxmeen model focused on the
business’s outcomes. SOA governance needs to leopdd governance, and IT
governance needs to drive IT toward business géalg.by aligning the organizational
design with a governance structure, the CIOs noW leve a view of the funding,
ownership, responsibilities, and control that eaalbhem to support the overarching goal.

TODAY TOMORROW.
Corporate Corporate
Governance IT Governance
Governance Governance
SOA IT
Governance & SOA
Governance

Figure 7: Aligning Corporate, IT, and SOA GovernaiiCarter, 2007)

5.2 CENTRAL SOA FUNCTION

According to Carter (2007), the best way to haridée need of strong governance is to
establish an SOA Centre of Excellence (Coe), wisimmbines the expertise and assets
from across your company. An SOA CoE helps comathiat have made an enterprise-
wide commitment to architectural change, speedatt@ption of that change, mitigate
risk, and align the transformation with industrysbpractices.

The SOA CoE accomplishes these goals by leveragsgpts and best practices
developed from experience across the company witllas enterprise transformations.
In essence, the CoE is designed to supply assestarimplementing an SOA in concert
with the business design and goals (Carter, 2dBiéperstein et al. (2006) support this
theory by stating it is quite useful to establishSOA CoE to control the SOA roadmap
and to support large and complex projects. The iSaEsponsible for keeping the SOA-
based implementation aligned with the businessiregents on a strategic, tactical, and
operational level. It requires authority over techh artefacts such as architecture
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blueprints, enterprise templates, and design asdeisever, there exist plenty of other
suggestions of how the SOA effort should be orgsthiBrown (2007) stresses, that it is
vital to have an active SOA architecture group.&mse one of the prime requirements
for SOA is that the services must fit smoothly ifitdure projects. That is to say, the
outcome of each project must integrate smoothli wibse of others. In order to achieve
this, someone must have the responsibility to deter how all the pieces will fit
together and to shape them accordingly, having dbéhority to ensure project
compliance. This is the role of the SOA architeetgroup. Hurwitz et al. (2006) on the
other hand propose the adoption of a centralizeshuittee focusing on the way the SOA
life cycle works for the business. This committeeds to establish strategies for how IT
policies are designed. It determines how SOA coraptsare managed and maintained
and how to achieve quality of service. Accordinghem, this is the foundation for the
governance strategy. Keller (2006) also stresses @Quires centralization. A key goal
of SOA is standardization of services and companéltte best way to accomplish this is
through a centralized group or small team that mesahe architecture. Ultimately,
Benson & Kaberon in (Benson, 2006) discuss thefiisra# implementing a central SOA
function by stating that if the control of the geev definitions is done through a
centralized SOA governance board, there is a veog ghance that the services will get
maximum reuse and be very reliable.

5.3 PRINCIPLES & STANDARDS

As mentioned, a key feature of the SOA governangdaientails defining and enforcing
the policies that are needed to manage an SOA uUsinbss success (Marks & Bell,
2006). In consequence, policies are a central garioenanaging an SOA (McGovern et
al, 2006). Without a coherent policy, each projeitt go its own way and the result will
be incompatibility and costly retooling later on ifMfley, 2007). Governance principles
and guidelines therefore form the fundamental blsisany decisions. They shape the
solution area and define how business and IT woitaborate. Everyone involved should
therefore carefully understand and agree upon thaseciples; from executive
management all the way down to individual projeetspnnel (Bieberstein et al, 2006).
Borden & Mitlehner co-writers in (Benson et al, B)@lso highlight the importance of
establishing policies by discussing how the lackwth may affect reuse of services. The
authors stress that without policies and procedtoesocument a service’s definitions
and registrations, its lifecycle and how differstages interact; a company can quickly
find that overlapping services are being creat@mbnSa company may find it is quickly
returning to the application environment that SOAswo replace — thereof, failing to
obtain an imperative objective of SOA.

However, defining policies as part of the SOA goasice model is not enough, policies
must be enforced at design time, at publishingdiadovery time, and at run-time. That
is to say, telling your SOA constituents what yeonceptual architecture, vision, and
goals are is one thing. Enforcing conformance taryBOA conceptual architecture,
vision, and goals is quite a different matter. Af&dl, in order for governance to be
effective, it must be built on a foundation of sfiecenforceable policies that will be

used to encourage conformance to the goals, stsdand specifications of an
organization's SOA governance model (Marks & B#M0O6). Likewise, Bieberstein et al.
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(2006) have recognized that one of the pitfallhvBOA is to have a governance body
having a consultative role, which cannot enforeserédcommendations. Windley (2007)
specifically points out that the enforcement medras you build into governance are
crucial — If you are not enforcing policies, theg gust suggestions. As a result, it is vital
to make sure that architectural reviews, routinditay project scorecards, and other
measurement activities are tied to natural gatiogviies such as project planning,
project funding releases, and code promotion.

Moreover, SOA calls for strict adherence to cert&chnical standards when creating
enterprise services. Without standardized netwgrkiterfaces and semantic definitions,
for instance, any enterprise services that an azgtan builds for itself will be unlikely
to integrate properly with any other enterprisevieess. Without the right policies and
incentives in place to make sure that SOA-relatethdards are employed, SOA’s
essential value will be lost (Woods & Mattern, 2p0OA&nother tool to govern SOA is
Service Level Agreements (SLAS). SLAs help to naitegrisk by clearly stating the
responsibilities of the various roles involved inetconsumption and provision of
services, thus managing expectations and helpirayoad possible contractual disputes
(Allen, 2006; Woods & Mattern, 2006).

5.4 LEADERSHIP

Regarding management of the move towards SOA, icumthh (2007) states it is vital that
it is driven by a commitment from the top. Nothirggworse than attempting to do
something innovative in a highly territorial enviroent that spans into those
environments. And SOA indeed spans territories.sTlyou need buy-in from the top of
the organization, and they must have the politia#lito embrace change. Therefore, the
best advice to succeed with SOA is to get investraed loyalty from the top of the
organization, so you have the political power totgpct projects, and the influence to
convince people of the long-term value and impagawmf SOA to the enterprise.
Anything less will result in failure. Biebersteirt al. (2006) support this conviction,
stressing that a successful SOA project can happlnwith the strong support of senior
executives. Buckingham co-author in (Benson, 2@@)lains that in order to create a
development culture and environment that is engpngato software reuse, which is a
key consideration in implementing SOA, executiv@mrt is often necessary. Senior
staff speaking positively about software reuse nelmig staff about its strategic
perspective is vital. Moreover, Knorr & Rist (200&pate the more allies you have who
share the SOA vision, the better. In particulahelps to have powerful partners in your
company's business management who understandtimatel payoffs of cost reduction
and accelerated response to change across thezatgam Carter (2007) also makes a
comment about the characteristics required of €aeldr in charge of the SOA effort,
stressing that it really takes an innovative ITdierawith existing respect of business and
a centralized IT organization to drive IT and SQ@#Anard.

5.5 THE HUMAN ASPECTS OF SOA

Surprisingly, one of the most common problems oplamenting software is not the
complexity of creating a technology solution; irtgit is the problem of developing an
understanding of the business needs and of what beusmplemented to meet those
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(Benson et al, 2006; Bieberstein et al, 2006, Bra@®7). Hence, SOA governance is as
much about organizational issues and how peoplé& wagether to achieve business
goals as it is about any technology (Allen, 2006r#itz et al, 2006). Nonetheless, many
people tend to perceive it as one, failing to agkedge a very important and strategic
point: SOA is first and foremost about the desiryaur business, not the technology
(Heffner & Fulton, 2007). That is, SOA is as mucstate of mind as it is a technology. It
is as much about behaviour and orientation as iabsut programming per se.
Accordingly, the biggest challenge of SOA is rathdeological than technological.
Deploying SOA requires a new way of thinking, anchew way of acting. Hence,
bringing about SOA is rather a question of reinfagcbehavior and creating culture
(Kelly, co-author with Benson, 2006). A viewpoins@ strengthened by Howard (2008),
stressing people are most often resistant to chahgeeof easily falling back on old
habits. Hence, implying the benefits of SOA will lest when people continue creating
modern silos instead of agile applications. To dedh this challenge, organizational
changes are required, especially to organizatistraictures, accounting practices and
incentive systems. In order to ensure consisteitacture and development knowledge,
comprehensive education for IT staff and relevassiness partners are also essential.

Except for organizational changes and educatiorebd@istein et al. (2006) have
acknowledged the importance of regular communioade a means to deal with the
corporate cultural changes. Communication betwé&®ss |of business and technology
teams are indeed critical to hurdle the barriereoAmon understanding of a structured
approach from business to IT is absolutely fundaaiefor defining the architecture.
Marks & Bell (2006) further stress an SOA conceptraghitecture cannot be realized
unless it is communicated to the constituents & 80OA — to the business users,
developers, architects, business analysts, cl@#ng partners, and business and IT
executives. Often there is a communication breakddvetween business and IT
communities due to language, performance, and dthwerers. Therefore it is important
that the business and IT organizations communistageegies, standards, best practices,
and policies using internal terminology and langutwat reflects the culture and heritage
of the specific organization. Moreover, since SO&tedmines the architecture of both
business units and systems, Bieberstein et al.6)2@8clare that both business and IT
need to work together to successfully implement SB&th business and IT units need a
common understanding of the business strategy ajettoves. Brown (2007) further
states it is imperative that the business and hiroanities join forces and work together
in order to achieve the objectives of SOA. Togetlibey must define the business
process and system changes required to producexjected business results. This
collaboration is not just to make SOA initiativegeeed. It is vital for any project that is
supposed to produce business value. Because, domthst part, failed projects are
projects that have either lost sight of the businebjectives or failed to focus the
business process and system changes on achievasg thbjectives. Accordingly,
Howard (2008) argues that to achieve true collabmraand enterprise-scale SOA
success, both business and IT teams will have toublged out of their comfort zones
and start working with less-familiar parts of thrganization.
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Finally, Howard (2008) recommends organizationsséd up an SOA program office
responsible for leading the effort. This office slibbe in charge of developing an
adoption plan and business case, and serve asmargrcommunication channel between
business and IT. The program office should develew governance processes, policies
and best practices to facilitate this culture shiftl ensure the overall success of the SOA
initiative. This ongoing communication and manageimie required for a successful
SOA initiative.

5.6 FUNDING & OWNERSHIP OF SOA

Other than the organizational changes directlytedlto the human aspects of SOA, other
kinds of changes may be required as well. Accordn¢Carter, 2007) one critical task
the SOA governance function has to deal with is i$sie regarding funding and
ownership of shared services. Allen (2006) stdtas awnership of services and financial
models for funding and charging of services are tfdhe most challenging cultural
aspects of SOADimarzio co-author in (Benson, 2006) asserts thahy enterprises
today have a financial structure where each linebwsiness owns its IT assets and
controls funding of development projects on a ce&ifn basis. Under this model, the
organizational goal is to complete projects quickhd inexpensively and the extra cost
of making services reusable is viewed as overheatsdo be avoided, rather than an
investment. Thus, no business incentives for departal units exist to make the
additional investments necessary to achieve reesalices. Marks & Bell (2006) have
also acknowledged that many organizations budgeteaproject level, where the project
and its funding are subsidized by one business Uihis model creates conflict when
SOA seeks the development of shared reusable ssraitross business domains. As a
result, a funding model creating organizationakime/es to develop reusable services for
the greater good of the organization is of imparéarCreating such a model will require
some creativity, new incentive models, and autiiotd implement these kinds of
changes. Woods & Mattern (2006) asserts that tseway to handle these issues is to
address budgeting practices and funding modely earin the SOA process. Providing
answers to questions like: Who will pay for builgiand maintaining services? Who will
pay for new shared SOA enabling technology whénngéquired by a specific project yet
will be shared across business units? What dods @ggartment owe the othelrdw
will the SOA greater good be funded for sharedisessand infrastructure?

To deal more specifically with the ownership of #eevices, Carter (2007) stresses that a
key to good SOA governance is the ability to clgsservices into logical domains and
assign owners to each domain. The domain ownersremonsible for monitoring,
defining, and authorizing changes to existing s®mwiand for deciding when a new
service in their domain is required. Following thidvice will simplify the management
and implementation of an SOA.

5.7 REUSE OF SERVICES

One reason as to why SOA has become so populanestal enterprises seeking to
architect business processes from reusable serAcésion, promising that the reuse of
services will cut IT costs by avoiding the costrefimplementing existing functionality
in future projects (Brown, 2007). Nonetheless, we orientation does pose challenges
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to existing silo-based project structures. Basjcal service encapsulates functionality
provided by one business unit so that it can be byeat least one other business unit. In
turn, that other business unit is responsible éone other portion of the overall business
process. In order for this to work, the interestd aeeds of these other business units
must be factored into the design of the businesgicge or it will not provide the
functionality required. Furthermore, given thatvéegs in essence are pieces of business
processes; they naturally involve people and in&diom as well as systems. As a result,
in defining services, you are structuring and orgiag business processes and business
organizations as well as systems. Thus, if senacedo be reused, they must fit cleanly
into multiple business processes and align welhwissigned business responsibilities.
Hence, they require the total architecture perspeand active business involvement
(Brown, 2007). So from a theoretical perspectiVieservices within an SOA deployment
can become universally and heavily reused, therséying on development and
maintenance cost and boosting productivity — beimg of the major benefits with SOA.
In practice, however, Dimarzio co-author with (Bams2006) points out that reuse is
only occurring with any degree of regularity todetylower organizational levels such as
within departmental applications. There is not muehse of services occurring at the
business unit or enterprise level where the paylbaokbe much greater. The truth is that
SOA is not inherently and automatically reusalleften requires additional investment
in time and money to ensure that the service nteetsieeds of all potential users, both
now and in the future. Hurwitz et al. (2006) hasoahcknowledged the difficulty of
reusing services at an enterprise level, and hasidad one explanation as to why
“reuse” is so complicated to achieve. It is a comnpgoblem among many large
companies to have lots of similar programs spreadsa departmental units. Every time
a department wants something slightly differeng, diepartment builds its own version of
that something so that, across a particular compywny can find multiple versions of
more or less the same program — with, of coursghtsVariations. Many IT shops have
policies and procedures designed to prevent thidiciiion, but when deadlines loom
and budgets are tight, it is often easier and fasterrite something from scratch that fills
the need rather than coordinate with other division

5.7.1 REPOSITORY & REGISTRY

A tool that can assist companies in managing gexwices and promote reuse is a service
repository. A SOA repository is a place where thgaaization stores information about
what is inside each service (Hurwitz et al, 20068)e presence of a central repository
enables reuse of its elements. In a repositorycaouefficiently design services that reuse
data types and even entire service interfacess Hlso possible to determine what is
missing and model the entities needed to be cre§tddn modelling, people can scan
the repository to see if any elements can be reaseddapted. This in turn fosters
orderly, robust, efficient development. And of cemyrit saves time as well. Hence, by
having all service objects available in a commauos&ory, you can avoid reinventing
the wheel and maximize reuse (Woods & Mattern, 20860ther tool useful is a service
registry. A registry provides the ability to locatervices, store service meta-data and
provide mechanisms to aid in management and promati reuse of services. A tool
like this can be a great aid in managing a groveieyice-based environment (Borden &
Mitlehner co-writers in Benson et al, 2006). Howeveven though the registry and
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repository are used in conjunction with each ottieey should be considered as two
separate SOA components (Hurwitz et al, 2006).0rgéions that are experimenting
might not put a lot of investment into their regystand repository. However, as
companies begin to move from a pilot stage of S@G® real implementations across
many different business units, the registry ancsépry become important factors in
both scalability and control of the environment (Witz et al, 2006).
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6 RESULTS — SUCCESS FACTORS

In this chapter, the critical factors identified ithe interviews with: SAS, Volvo IT,
Skatteverket, Sandvik, and SEB, will be summareed discussed in relation to
established theories from previous research. Herswitching from an inductive
approach having no presumptions, to a deductive@agh were empirical data is tested
against existing theories.

6.1 EXERCISE STRONG GOVERNANCE

All of the respondents agreed that strong govemanr control were key factors to
succeed with SOASEB stated thatGovernance has been of great significance for the
adoption of SOASAS affirmed that:It is vital to have strong governance of the IT
development and an IT dominance structure presgsiring that the right services are
being developedrurthermore Volvo IT said: SOA demands a long-term engagement
and governanceSandvik stressed thaffthe key to succeed with SOA is to gain control of
the processesAdditionally, Skatteverket pointed out thatMore control over who is
responsible for each service is needed

This discovery corresponds well with previous redears’ findings, highlighting
governance and control as important ingredientsnaixe SOA successful (Benson &
Kaberon in Benson, 2006; Dimarzio in Benson, 2@@&ter, 2007; Hurwitz et al, 2006;
Mehling, 2008; Woods & Mattern, 2006). Thus, idgnitig governance as a key factor to
succeed with SOA clearly has strong support in @cac research, thereby adding
credibility to the thesis’ result. Coming to thisnclusion was not a completely shocking
result considering that governance has been on mmsipanies’ agenda since the
introduction of IT — or at least should have beestanding a chance on a competitive
market as Van Grembergen (2004) has noted. AftegaVernance has been, and will
most certainly remain a very important issue atsthe future, regardless if it concerns
SOA or not. However, | do believe the move towaB&BA will bring about new
challenges within the field of governance. That weghat has been considered as
appropriate governance up to now, does not nedlyssaggest it will be sufficient once
an organization decides to move towards an SOAefkecation that at least cannot be
completely rejected bearing in mind that all thegamizations were aware of the
importance of governance, concurrently as noneheftwere of the opinion they had
succeeded in fully implementing a satisfying goeace structure for SOA. Despite that,
based on the organizations’ experience of bothesscand mistakes, they did share some
additional fundamental ingredients they perceivedssential to succeed with this kind
of architecture.

To facilitate the discussion, the factors identifibave been categorized into the
following five topics: central function, principlestandards, contracts & guidelines,
funding & ownership, communication, and leadershipey will be discussed in the

order of their significance. Also, a discussionlw# held explaining how these aspects
of governance impacts reusability — one of the mbgnefits expected when deploying
SOA.
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6.1.1 CENTRAL SOA FUNCTION

In the interviews with the respondents, four outhaf five organizations especially called
for a central function or some kind of coordinatungjt to govern the adoption of SOA.
SASreported that they had a centralized IT functibtha top, responsible for reviewing
projects and the planning of the services in therpnise architectureSkatteverket on
the other handleclared they intended to create a more centraitim ahead, being
responsible for the quality, granularity, and rdulést of services.SEB reported that
they were about to reinstate a governance functrmanaging and validating the
development of services, referred to as the “SOAnfetence Centre”. Ultimately,
Sandvik advocated for the establishment of a project photinanagement, accountable
for providing project architecture for the projectsining, and informing them what
services to consume, and what services to delivéremable to other consumey&lvo

IT did not explicitly mention a central SOA functias an essential factor. Nonetheless,
compared to some of the other organizations, Vélvactually has an integration office
within the IT governance function being responsioleintegration initiatives. The only
problem seems to be that this unit has not congri®@A in their strategy. Because
Volvo IT clearly is suffering from difficulties oproviding direction and governance,
enforcing policies, and establishing processes ptimmy reuse of services. To deal with
such difficulties Carter (2007) advocates that pizgtions have to ensure that SOA
governance become a part of IT governance.

When reviewing theory, many researchers have adeddihe need for centralization
through a coordinating unit when adopting SOA. iRstance, Keller (2006) and Benson
(2006) believe that the best way to achieve statizition and control of the service
definitions is to assign a central group or smadinh that manages the architecture. To
address this need, Bieberstein et al. (2006) andelC&007) both advocate for the
establishment of a SOA Centre of Excellence (CO¥e)ditionally, Bieberstein et al.
(2006) speaks of a central governance council,oresple for reviewing additions or
removals of services, as well as changes to egistines before authorizing their
implementations. On the contrary, Brown (2007)<&dr a SOA architecture group. He
stresses that someone must have the responsibiltigtermine how all pieces will fit
together and to shape them accordindhoreover, Hurwitz et al. (2006) stress that
centralization is the foundation for the governastrategy, insisting that it is necessary
to have a centralized committee focusing on the tha@ySOA life cycle works for the
business.

All together, a need for a SOA governance functlmas been identified both by

respondents and researchers. There exist manygaispas to how it should be defined
and referred to, but altogether there is a collectopinion that some kind of

organizational unit or group with a holistic persipee should guide and supervise the
move towards SOA.

6.1.2 PRINCIPLES, STANDARDS, CONTRACTS, AND GUIDELINES

Four out of the five respondents emphasized theoitapce of having principles,
standards, contracts, or guidelines as importaotofa to succeed with SOA. For
instance Sandvik stated that setting principles of how to develop services is essential
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so that they can serve more purposes than simm@yspecific need. It is also vital to
establish common nomenclature, terminology, busimakes and contracts stating what
services are expected to be deliver&EB noted that principles, guidelines, and
standards are some of the biggest and most imponatters to deal with to succeed with
SOA.Volvo IT even said thatf no formal principles or governance exist, inveshts in
SOA are most likely to result in a waste of motieys stopping us from reaching our
goals.Hence, Volvo IT pointed out that it is vital to sgb standards so that everyone
works in a similar manner, otherwise it will be iogsible to achieve strong governance.
Volvo IT further explained that there in fact extscommendations and principles for
SOA at this point in time, but the problem is tleach project is free to decide if they
want to follow them or not. Therefore recommenaladi are not enough, they need to be
compulsory. Volvo IT also emphasized the importarafe establishing contracts.
SomethingSAS agreed with as welekmphasizing the importance of setting up contracts
by stating that it has been tricky to manage al different interfaces. Something they
solved by signing integration contracts regulataigprivileges between providers and
consumers.

According to several researchers policies are draleooncept to managing an SOA
(Bieberstein et al, 2006; Marks & Bell, 2006; Mc@ow et al, 2006; Windley, 2007;
Woods & Mattern). Governance principles and gurtediform the fundamental basis for
any decisions. They shape the solution area ancheddfow business and IT units
collaborate. Everyone involved should carefully emsand and agree upon these
principles, from executive management to individualject personnel (Bieberstein et al,
2006). Hence, SOA calls for strict adherence tdagertechnical standards, because
without the right policies and incentives in plaoamake sure SOA-related principles are
employed; SOA’s essential value will be lost (Wo&dMattern, 2006). Although, in
order for governance to be effective, Marks & B2006) and Windley (2007) stress that
it must be built on a foundation of specific enfmable policies that will be used to
encourage conformance to the goals, standardsspexifications of an organization's
SOA governance model — because otherwise theyustlbe suggestions.

Consequently, defining and enforcing principleansards, and guidelines are considered
as important components of governance, both byoretgnts and literature. Contracts in
the form of SLAs also had support in literaturet imere not as frequently discussed or
highlighted as the other ones. Bearing in mind fémet that SOA actually does span
organizational territories, simultaneously as beangoncept many people finds difficult
to grasp and comprehend; instituting a mutual egnatand approach getting people to
join forces and face the challenges of SOA togetiey not be such a bad idea.

6.1.3 FUNDING & OWNERSHIP

Two out of five respondents listed funding as dical factor needed to be considered
when adopting SOA, whereas three out of five redpats mentioned ownershigolvo
IT explicitly said thatOwnership and funding of services has been a baplpm When
application owners suddenly were expected to exmesgices to others, existing
financial and ownership structures needed to béeveed and adaptedn Volvo's case,
they had to make some organizational changes tageathe funding and ownership
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issues that had arisen. They shifted the powectstrel by forcing the line organization to
supply services to the process owners. Moreovey ithidated the work of identifying
information-, and service owners, and the estaimlesit of service level agreements
between consumers and provide8&B also reported difficulties of attaining reusable
services due to their present financial structii@.solve this problem SEBnnounced
that they are now trying to establish a financialdel rewarding reuse by making the
consumers pay for the services they use insteguuoishing the business units when
exposing the serviceSkatteverket did not particularly discuss the need for adjugtin
their financial structure, but rather mentioned thiéiculty of assigning responsibility
when moving towards a service-oriented architect@®iatteverket recognized thak:
more centralized organization with more control owo is responsible for each service
is neededMoreover, Sandvik acknowledged that thegtill find it difficult to get the
business side to take on ownership of the procebseause preferably they are the ones
who should manage the services. As a result, itngortant to establish a dialogue
discussing what activities they have in their psses etcetera, so that it becomes
possible to identify potential services from thémother effort to deal with this has been
nominating information owners being responsible tbé objects. They have also
instituted methods, as well as agreements of what information should contain
Sandvik particularly highlighted thatt is keyto assign a clear ownership of the
processes, information, and services.

Several researchers stress that funding and owpeo$lservices are important aspects
needed to be considered when adopting SOA (Alleag2Carter, 2007; Marks & Bell,

2006; Woods & Mattern, 2006). According to Aller0@5) ownership of services and
financial models for funding and charging of seegare two of the most challenging
cultural aspects of service orientation. CarteO{@)Gstates that funding and ownership of
shared services is a critical task the SOA goveradunction needs to deal with. Marks
& Bell (2006) further stress that a funding modedating organizational incentives to
develop reusable services for the greater goodeobtganization is fundamental to SOA.

Ultimately, both respondents and researchers firadivisable to review present funding
and ownership structures to discover if they walduitable for SOA, or if they will need
to be adapted. Failing to do so may otherwise domstserious impact on the reuse of
services ahead Dimarzio, co-author with (Bensofg2@sserts.

6.1.4 COMMUNICATING THE SOA VISION

Four of the respondents admitted the difficultycoinmunicating what SOA is to the
organization, and getting people to understand aembrace the concept of such
architecture.SAS declared thatThe awareness about SOA development is quite low
throughout the organization and that is a probléfor instance, it has had a bad impact
on the collaboration necessary when describingnlessi processeSEB highlighted the
conceptual changes SOA has resulted in by disaus$siw the consumer and provider
relationships have changed when business unitsesliddoecame responsible for
exposing services to other parts of the organimatBoth VVolvo IT and Skatteverket
reported that SOA only has been perceived as aitaitthange for some peopkolvo

IT explainedthat: SOA has not gained the share of attention neceshaeyto lack of
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understanding and insight. SOA brings about bignges, something many people have
failed to realize However,Volvo IT noted that they have not encountered any resistanc
from business people, but they have realized thatllitake time before they will fully
grasp the concept of SOA.

When asking how they have dealt with these problanceuple of suggestions arose.
Volvo IT called for increased governance, standards amdelyues.SEB stressed that
collaboration between business units was needeattén a common view of how to
build this kind of architectureSAS listed communication as an important factor to
achieve awareness and understanding for SOA. SorgeBkatteverket also agreed
with by emphasizing the importance of explainingywhey are using SOA and the
positive effects they hope to achieve by adoptinddditionally SEB and Skatteverket
particularly raised the need for a function resggedor communicating the SOA vision.
SEB stated that a function should be responsibte ctmntrolling the exchange of
information between the systems, as well as progida mutual language when
communicating. In the initial phases of SEB’s admptof SOA, a SEB University
responsible for teaching the development orgamirathow to think when designing and
developing these concepts had been establishedctlitate the change. In addition,
Skatteverket stated that:Some sort of organizational unit should be resgaesof
establishing a common view, and communicate téaést of the organization. Someone
needs to be responsible for the “thinking” regardithe architecture and determine how
it will develop.

Previous literature has also acknowledged the cexitglof conveying the idea behind
SOA to organizations (Benson et al, 2006; Bieberseal, 2006; Brown 2007; Heffner
& Fulton, 2007; Hurwitz et al, 2006; Marks & BeR006). As Kelly co-author with
(Benson, 2006) pointed out — the biggest challenig8OA is rather ideological than
technological — deploying SOA requires a new wathofking, and a new way of acting.
To deal with this conceptual change, many researblage listed communication as an
important factor to solve this problem. Marks & B@006) state that an SOA conceptual
architecture cannot be realized unless it is comeoated to the constituents of the
SOA— to the business users, developers, architbasiness analysts, close trading
partners, and business and IT executives. Bielerstal. (2006) stress that SOA indeed
involves changes in corporate culture; whereas conication between lines of business
and technology teams is especially critical. Moexp¥Howard (2008) points out that an
ongoing communication and management is required guccessful SOA initiative. He
further points out that a central function is nekde manage this, whereas he
recommends organizations to set up an SOA progriiite deading the effort. This
office should be responsible for developing an éidogplan and business case, and serve
as a primary communication channel between busares$sT.

To summarize, respondents’ viewpoints and existirgpries match up very well, both
are acknowledging the challenges of creating anerstanding for SOA and how
important communication is to attain an awarendsshe architecture. Additionally,
theories support the suggestion of a central fandtd communicate the SOA vision.

46



DEPARTMENT OF APPLIED INFORMATION TECHNOLOGY
IT-UNIVERSITY OF GOTHENBURG

6.1.5 LEADERSHIP

Another key ingredient perceived as necessary ¢toesd with SOA by two out of five
respondents was the presence of leaderSkptteverket said that:lt is important to
have a distinct leadership present when adoptinh.S&meone needs to be in charge
and supervise what services are being exposed &etthe different systems. Business
units should not be allowed to develop their omrvises freely. Furthermoré/olvo IT
reported that no SOA governance strategy has beBned at top management level,
which is a weakness. Instealthe steering and governance are running on loweelte
where there is a possibility SOA develops into acoatrolled process — more similar to
service anarchy than service architectuii@ prevent that from happening Volvo IT
pointed out that management commitment and sugpor t top-management is critical.
SOA demands a long-term engagement and governamce fop management
throughout the entire organization — it is absolyteecessary if Volvo wants to benefit
from SOA.

Linthicum (2007) emphasizes that the movement tdw&®A should be driven by a
commitment from the top. Nothing is worse thanrating to do something innovative
in a highly territorial environment that spans irtteose environments without strong
leadership. SOA spans territories, without buyfionf the top of the organization, and
the political will to embrace change it become isgible to succeed with SOA.

Strong leadership and authority were not widelycassed by the respondents, neither
was it by researchers. Nevertheless | do belieagleeship and support from top-
management are important ingredients to realizethadl other factors having been
mentioned. Leadership and authority is needed wimenmunicating the SOA vision,
enforcing principles, guidelines and standards, esuping and governing the
development of services, and providing new finanaral ownership structures that will
promote reuse of services throughout the orgawizasoverning these activities will
most likely run a great deal smoother when havisty@ng leader and/or a management
group pointing out the direction. Because, whelinigito address these critical factors
properly, a lower level of reuse of functionalitgsvrecognized by the respondents.

6.2 FACILITATE REUSABILITY

When discussing problems related to the respondambgtion of SOA, the difficulty of
attaining a satisfying level of reusability of sees was apparent. All of the
organizations interviewed confessed they were espeing troublesSkatteverket said
that: It feels as if we have been developing too manycss, they have not been reused
adequatelyThat is, many times a person asking for informatets a completely new
service satisfying particular needs instead oftaxgsones being reused and combined to
form a new service.

Probable causes as to why a high level of reusenbadeen achieved by any of the
respondents were quite a few. When analyzing ttexvirw material thorough many of
the previous mentioned factors did play an impdrtate in securing a high level of
reuse.
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GOVERNANCE = REUSE |

Sandvik stressed thatn order to attain reusable services the organizatheeds to have
control of the processes down to the activiti®AS pointed out that the presence of
strong governance is essential to achieve reusalufi services— If not, a chaotic
situation is likely to arise were services are deped performing the same tasks.

CENTRAL FUNCTION = REUSE |

SEB advocated forCreating a more central function being accountdblethe quality of
the services, so that all the services developddese the right granularity and a
satisfying level of reusabilityA prescription supported by Benson (2006), stativag if
the control of the service definitions is done tlgb a centralized SOA governance
board, there is a very good chance that the sewiitget maximum reuse and be very
reliable.

APPROPRIATE FUNDING MODEL = REUSE |

SEB stated thatAnother circumstance that made it difficult to aitaeusable services
was due to the financial structu®imarzio co-author in (Benson, 2006) state thatrwhe
enterprises have a financial structure where eaehdf business owns its IT assets and
controls funding of development projects on a cegifn basis, no business incentives
for departmental units exist to make the additioim@kestments necessary to achieve
reusable services.

POLICIES = REUSE |

Sandvik stated that setting principles of how to develog $ervices is essential so that
they can serve more purposes than simply one speu#fed [reuse]. Borden and

Mitlehner co-writers in (Benson et al, 2006) areessing that without policies and

procedures to document a service’s definitions i@istrations, its lifecycle, and how

different stages interact; a company can quickig fihat overlapping services are being
created. Soon, a company may find it is quicklymeing to the application environment

that SOA was to replace

INFORMATION MODELING = REUSE |

One probable cause as to wlgndvik has not succeeded in reusing services was due to
the fact that the services were developed for argescauseThere was not enough time
to do the entire homework. We should have engagptbcess and information modeling
so that it would have been possible to identifytlad stakeholders and find a mutual
language to speak about thids a means to deal with the inadequate level oseeu
Skatteverket suggested thamore energy needs to be dedicated to the infoomati
structure these services supply

None of the respondents mentioned the effect Ilsagemay have on the level of reuse

of services. Nonetheless, support for such an gssomwas found in the literature
study.
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LEADERSHIP, COMMUNICATION = REUSE |

Creating a development culture and environmentithahcouraging to software reuse is
a key consideration in implementing SOA. Execusupport is often necessary. Senior
staff speaking positively about software reuse nelmistaff about its strategic perspective
(Buckingham co-author in Benson, 2006).

6.2.1 REPOSITORY
Also the need for a tool facilitating reuse of see¢ was identified.

REPOSITORY = REUSE |

SEB stated that there should be an organization endgrall the services being stored
in the repository and displaying all the servicégred inside of it. That way you get a
better process insuring that all the services depetl are unique, thus not being
redundant. If not, you are likely to get a servighich is more or less the same as
previous ones, and that is not desirable at alim8sort of SOA governance organization
should be in charge of this set of regulations.

Out of the five respondentSAS, Sandvik, and SEB all had implemented a
repository.Volvo IT and Skatteverket had not, badl dentified the need of getting one.
Volvo IT said that so far there are no requirements demgnsiarch after existing
services or reuse of them. We do not spend timb/zing how the service can be reused
by others, we just build it. BulVe have realized that some kind of product will be
required in order to find and reuse services. lhecessary to get a tool that can manage
and control this, as well as establishing rules aadtines for the process of endorsing
services. We need to determine what is allowecctmine a service. It might also be a
good idea to validate the services before theypargished in production, and establish
some contractsSkatteverket stated thatWWe do not have a technical catalogue that can
be used to search after or find services; a pieeestil miss with SOA. As for example, if
you need to invoke a service during the developm@aess, it is not possible to connect
to a catalogue to see what services already ewisich is one of the weaknesses we are
trying to fix. It would have been nice to have a catalogue soithabuld have been
possible to gather and organize everything. Thatildvdimit the confusion regarding
what services exist, who is responsible for thend @ho to sign a contract with if
reusing it etcetera.

Al together, the challenge of attaining a high lesereuse clearly depends on many
different factors, whereas a holistic approacheguired to face all of them. A tool that
can aid organizations in achieving reusability efvices is the implementation of a
repository.

6.3 CONCLUSION OF ANALYSIS

According to this research’s findings, governargea ikey factor to succeed with SOA.
Considering that all the respondents had a consesfsopinion regarding the importance
of governance, concurrently as gaining strong supimoacademic research, there are
valid reasons to believe governance play an importde when deploying SOA.
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Apart from governance, several other factors weaghlighted during the qualitative

interviews. The respondents at SAS, Volvo IT, Skadtket, Sandvik and SEB called for
a central SOA governance function — communicatipolicies, standards, contracts, &
guidelines- funding & ownership- as well adeadership All being essential parts by
themselves, but also as components of a governstngeture. Something SEB and
Sandvik also highlighted, speaking about thesefaéh a somewhat larger context.

SEB: Al together, | believe the biggest lessons learfteth SEB’s SOA experience is
that the technology is the smallest problem — guosmece, control in the shape of
financial principles, guidelines, and standards a@emost the biggest and most
important matters to deal with.

Sandvik: The key to succeed with SOA is to gain controthef processes and the
activities within them, find a common nomenclatarel terminology, and to assign a
clear ownership of the processes, information, sevices.

Based on discussions with respondents, and thefvdes previous research, (figure 7)
aims to visualize the relationship identified betwe=ach one of the factors and how they
in union can form a strong governance structure.

GOVERNANCE MODEL
COMMUNICATION
+ COMMUNICATE THE SOA wisioN PRINCIPLES/
« CREATE AN AWARENESS AND STANDARDS
UNDERSTANDING FOR SOA THROUGHOUT o DEFINE NORMS THAT
THE ORGANIZATION ARE TO BE <
FOLLOWED @)
+ ENFORCE POLICIES (5]
ETCETERA. t T
* EsTABLISH SLAS F =
BETWEEN =I | e
CONSUMERS AND om ;
PROVIDERS / < a
LEADERSHIP % w
» GAIN SUPPORT AND w L
AUTHORITY FROM TOP o Q
MANAGEMENT O
e MALKE EVERIANE EUNDING & OWNERSHIP 8
COMPLY TOTHE SOA | 115 epMENT SUITABLE FINANCIAL AND
ARG O OWNERSHIP STRUCTURES PROMOTING
REUSE OF SERVICES
s ASSIGN RESPONSIBILITY BY NOMINATING
PROCESS AND INFORMATION OWNERS

Figure 8: SOA Governance Model - Critical FactarSticceed with SOA

To succeed with SOA eentral function is needed to govern, control, and review the
process of developing services. It needs to takdeadership and authority of the
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initiative by defining and enforcingolicies, standards, guidelinesandcontracts. This
function should also be accountable for reviewimg @appropriateness of existing models
for funding and ownership, by investigating how these may affect the exppsamd
reuse of services. If new models are needed, thisneeds to occupy the decision power
to take actions facilitating the transition. Additally, this function should inhabit the
responsibility for communicating what SOA is and how it can bring value to the
organization. All stakeholders need to share thmesaision and be prepared to
collaborate and engage in joint efforts to succeéth SOA, especially since this
architecture indeed spans corporate boundaries.a@®ypting this holistic approach
towards SOA and by creating a strategy to addrdssthase critical factors —
organizations will be better equipped to tackle diféculties of attaining a high level of
reuse of services and to accomplish a successpitiad of SOA.

When comparing this model to Carter's (2007) SOA/ggpance framework, many
similarities can be spotted. For example, the psepaf Carter's framework is to monitor
the SOA governance processes, define policiesgualesiforcement mechanisms, and to
identify owner and funding models. A SOA Centrekxicellence is also advocated for,
which is a function responsible for developing tigdt skills to design the governance IT
infrastructure and set the right business linkaggsace. In addition, Carter remarks that
the task of SOA governance is to assist in estahlysa process for shared services, as
well as facilitating communications. Moreover, Mau& Bell (2006) recognize the need
for similar factors, stating that:An SOA governance model defines the various
governance processes, organizational roles andaesipilities, standards and policies
that must be adhered to in an SOA conceptual achite.” Bieberstein et al. (2006)
also stress that a successful SOA project can hmappl/ with the strong support of
senior executives, identified funding, and propepewerment of the SOA governance
body.

In conformity with Carter (2007) emphasizing thavgrnance is so essential that it must
be built into the SOA planning and deployment frday one, this study has come to the
same conclusion. It is probably not advisable &y sh the “experimenting” phase too

long.Volvo IT for example, is in the initial phasesadopting SOA thus still learning, but

if failing to institute appropriate governance inetnearby future, the company risk

loosing the control over the development of sewicempletely. Something that e.g.

SEB had to experience, ending up with 4,500 sesviés a result, gaining control of the

move towards SOA should not be postponed too faach

Conclusively, both this thesis empirical findingedgprevious research recognize that the
critical factors identified in this research aré ialportant parts of a SOA governance
model. For instance, what much of a difference dbeske if Volvo IT starts of good,
defining strategies and establishing policies andlejines; if no one is planning on
enforcing them throughout the organization? And twehdifference does it make if SEB
has an organization endorsing and governing all dbesices being stored in the
repository they have implemented; if the compamyusianeously has a financial model
punishing business units to expose services torgtlaad for reusing services already
existing?
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Simply put, identifying the factors to succeednidded significant. But one of the key
challenges organizations are facing with SOA is diféculty of assembling all the
pieces needed to build up an overarching governstngeture. As a result, establishing a
coherent structure making sure all the pieces amaged in symbiosis is in truth the real
“key” factor to succeed with SOA.
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7/ CONCLUSION

According to SAS, Volvo IT, Skatteverket, SandvikdaSEB — the overall most critical
factor to succeed with SOA &rong Governance\ll the respondents shared the opinion
that it is absolutely vital to gain control of tB®A initiative. Bearing in mind that all the
respondents had a consensus of opinion regardiagirtiportance of governance,
concurrently as gaining strong support in acadenesearch, there are valid reasons to
believe governance play an important role whenalept) SOA.

Apart from governance, other factors of significareere identified by the respondents
as well, as can be depicted in (Table 2). Alsodhestors proved to be supported in
previous research.

Table 2: Critical Factors to Succeed with SOA

CRITICAL FACTORS SAS | VOLVO IT | SKATTEVERKET | SANDVIK | SEB
ATTAIN STRONG X X X X X 5/5
GOVERNANCE
ESTABLISH A CENTRAL X X X X 4/5
GOV. FUNCTION
DEFINE PRINCIPLES... X X X X 4/5
ADAPT FINANCIAL X X 2/5
MODELS
ASSIGN OWNERSHIP X X X 3/5
OF SERVICES
COMMUNICATE THE X X X 3/5
SOA VISION
STRONG LEADERSHIP X X 2/5

During the research it became evident that allelfastors are closely related to each
other. Because, to succeed with SOéeatral functionis needed to govern, control, and
review the process of developing services. It needake orleadershipand authority of
the initiative by defining and enforcingolicies, standards, guidelineand contracts
This function should also be accountable for reingwthe appropriateness of existing
models forfunding and ownership by investigating how these may affect the expasur
and reuse of services. If new models are needelytiit needs to occupy the decision
power to take actions facilitating the transitidwlditionally, this function should inhabit
the responsibility focommunicatingwhat SOA is and how it can bring value to the
organization. All stakeholders need to share thmesaision and be prepared to
collaborate and engage in joint efforts to succeéth SOA, especially since this
architecture indeed spans corporate boundaries.a@®ypting this holistic approach
towards SOA and by creating a strategy to addrdssthase critical factors —
organizations will be better equipped to tackle diféculties of attaining a high level of
reuse of services and to accomplish a successpitiad of SOA.
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All these factors are by themselves critical foniaging a high level of reusable services,
and to succeed with SOA. However, the ability ttaleksh a coherent structure making
sure all the pieces are managed in symbiosis gith the real “key” factor to succeed
with a Service-Oriented Architecture.

7.1 RESEARCH CREDIBILITY

As in any research, this thesis has been carriedavibln the aim of producing valid and
reliable results, produced in an ethical acceptatdsy. When deciding upon what
instruments to apply when conducting a researchridfe (1994) asserts it is vital to
consider how these may affect the validity andatelity of the study. Among others,
techniques used for collecting the empirical datathods adopted for analysis, and the
accuracy of the conclusions made as regards toinffeemation retrieved must be
regarded.

In order to make it possible for other researcherrdplicate this study, or make
judgements about its credibility, all the methog@pleed has been presented and argued
for throughout the thesis. Nevertheless, two o@nges in particular may have
influenced the credibility of the study. For instamy lack of experience of conducting
interviews may have affected the outcome of theriméws, especially the first one since | by
then had no way of knowing how the respondents evoerct to the questions asked, or what
kind of answers that could be expected. As for eptam acknowledged already after the
first interview the difficulty of getting the infaration | needed without asking questions that
would influence the respondent’s answer. To be ableleal with this in a better way
hereafter, a set of back-up questions were add#uetmterview guide, all being formulated
in different ways, but that were all likely to geae answers unfolding critical factors. E.g. |
began asking questions regardimgtical factors and then continued asking about
experienced problenendlessons learnedA strategy that proved to be very successfulesinc
many factors were not revealed straight away, hbther surfaced during the follow-up
questions.

Secondly, due to technical difficulties the intewiwith Jan Nilsson, representing Sandvik,
was not recorded. This incident unfortunately madmpossible to transcribe the interview
word-by-word as with the other interviews, since ttonversation could not be re-created by
listening to the recording. Fortunately, the regfmont had put together a document answering
the questions that were e-mailed to him as a pagipar for the interview. This document
could therefore aid in the process of compilingititerview.

Apart from these occurrences, there are severactsgtrengthening the credibility of
this thesis. For instance, no fall outs are pregerthis research, meaning that all the
respondents asked to participate agreed to dovsaddition, as can be depicted in (table
2) the answers by the respondents have little dprms providing a rather uniform
opinion of what factors are critical to succeedm@8OA. Especially when considering
that all the organizations represented very diffenadustries. Furthermore, theories
supporting the significance of all the critical tas identified in the qualitative
interviews could rather easily be found in literatby published researchers.

54



DEPARTMENT OF APPLIED INFORMATION TECHNOLOGY
IT-UNIVERSITY OF GOTHENBURG

7.2 PROPOSALS FOR FUTURE RESEARCH

» It would be interesting to test how generalizalble tritical factors identified in
this research are by performing a quantitative asete By adopting such an
approach, it would be feasible to include a largember of participating
respondents than is possible in a qualitative rekdie this one. Organizations
having adopted SOA can be asked to rank a seleationtical factors, including
the ones acknowledged in this research, but alser @eneral factors frequently
being discussed in academic literature.

» Moreover, it would be interesting to compare IT jples’ perceptions (as in this
research) of what factors are critical to succedth MOA, e.g. with business
peoples. Do they share the same beliefs or not?

» Ultimately, to research how the wide adoption ofAS&ffects strategies within
Business Intelligence.
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APPENDIX 1: INTERVIEW MANUAL

Respondent Name:
Position:
Organization:

Date:

AGENDA:

* Presentation of myself
* Purpose of the thesis
0 Research question
* Structure of interview
0 Background information
0 Technical details behind the adoption of SOA
0 Questions referring to the research question

* My definition of SOA

0 The concept of SOA supported by web service technology

BACKGROUND DETAILS:

1. Can you please make a short presentation of yourself, what your position

is and what you work with?

2. When did X adopt SOA?

3. Can you provide a short description of X’s SOA environment?
a. How does your SOA effort look like today, (as opposed to

Serviam’s case study on X in 2004?)
What’s the extent?
Internal/external services?
Approximately how many services?
Can you describe any services X has implemented?
Does X reuse services to a large extent?
Repository?
ESB?
i.  What products and vendors are used?
4. Has X followed any process when developing services?
a. Top-down or bottom-up?
5. Why did X decide to deploy SOA?
a. What benefits did X expect to attain?

F0 e a0 T
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RESEARCH QUESTIONS:
6. Based on X experience, what factors are the most important to succeed
with an adoption of SOA?
a. Can you explain and describe them?
b. Why are they important?
c. How have X dealt with them in their endeavor to succeed with
SOAP?
7. Has X come across any problems when adopting SOA?
a. What problems?
b. How did they affect X’s adoption of SOA?
c. How did X deal with them?
8. What are the biggest lessons learned during these years X has worked
with SOA?
a. For example, have X learned by their mistakes and changed
strategy?

CLOSURE:
9. Has X performed any kind of evaluation of the SOA investment?
a. Has SOA started to pay off?
10.Does X perceive the adoption of SOA as successful?
a. Why/Why not?
11.Does X perceive SOA as a long term solution?

12. Does X have any future plans for further investments in SOA?
a. Why not/What are they?

Thank you for your participation and your time!

If any further questions would arise, is it okayl ifet back to you with
them?

Before publishing, you will of course get the ogdpaoity to review the
interview summary, and correct possible misintdgtiens if any.
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