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Abstract: Ability to offer a citizen-centric view of goverrant model is the
key to a successful e-government service. Life-ewavdel is the most widely
adopted paradigm supporting the idea of composingingle complex e-
government service that corresponds to an eveatcitizen’s life. Elementary
building blocks of Life-event are based on atom@vies offered from
multiple government agencies. This study found thmaethodological
mechanics of service integration and in partictharrequirements engineering
for composite services has been overlooked. Purpb#gs study is to define
obstacles of achieving e-government service dsfiiregration, and suggests
a framework based on ontological analysis and nfiodeProposed framework
that shall be called E-Service Integration ModgllfE-SIM) is based on the
extensive use of Life-event concept. This paperppses a top down
abstraction approach in requirements elicitatiod ardelling to define and
implement the phenomenon of Life-event in contéx@d-government.
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1. Introduction

Fast growing presence of government agencies itnteenet has created an unmanaged
and unregulated congestion of similar and oftenlidaied web services, this problem
has prompted governments to start planning for isenntegration. However e-
government service delivery integration has alwagsn a mystical phenomena for both
academics and practitioners, mostly because oftstial and conceptual uniqueness of
governments that makes them deferent from each atftefrom private sector (Sanati &
Lu 2007). Therefore conventional integration sang that could easily be applied to
other businesses have proven to be of very litdép Hn providing comprehensive
solutions for public sector. Hence a widely accépgtaradigm called “Life-event” model
has been introduced that affectively supports eeguwent service integration task in all
its uniqgueness and complexity (Vassilakis et ab3)0It combines basic services offered
from multiple public authorities into a single coogite service that corresponds to an
event in a citizen’s life. We use the concept délévent as building blocks of integrated
e-government service delivery system as it istithted in Figure 1.

Figure 1 Life-event as building blocks of integrated e-gawaent
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If it is properly modelled and implemented, Lifeee¥ has the capacity to revolutionize
the way government web services are analysed, teodehd composed to provide a
citizen-centric view of the government model. Thigdy considers the concept ldfe-
eventto be of almost equal to conceptasimposite serviceithin the scope of this paper
and uses the wordsfe-eventandcomposite servicmterchangeably.

Emergence of Service Oriented Computing (SOC) amtsequently the Service
Oriented Architecture (SOA) has greatly influendedormation and Communication
Technology (ICT) industry towards the design of egrated service delivery
architectures. Current ICT industry trends indicatmoving towards the decomposition
of legacy complex processes into atomic and simglmponents to handle ever
increasing complexity of current information sysge(huhns & Singh 2005). This trend
has led to a two-step solution. Step 1 is to temmsfgigantic architectures into constructs
consisting simpler building blocks called servic8&ep 2 is to recompose those services
in to composite servicds order to achieve added value. This study iseomed with the
second step of this theory. Prior research intredug-Service Integration Modelling (E-
SIM), where current practices and theoretical modéle-government service integration




was analysed (Sanati & Lu 2007). Further to that,dbjective of this paper is to extend
our prior research work to shade light on the afléife-event in e-government service

delivery integration and propose a technical framwwfor this propose. Therefore this

paper is making the following contributions: (1}rbduce Life-event as the fundamental
building block for constructing an integrated e-gmyment body, so it could be used as
the unit of requirements for e-government servitgegration projects. (2) Proposes a
generic and repeatable framework for modelling matied e-government service

composition projects.

Other research works have also identified the itgmme of interoperability in e-
government integration (Guijarro 2007) Where Gatiisc& Solli-Saether (2008)
suggested 4 stages of e-government interoperabiligtails. In this paper we define the
problem space of e-government service deliverygnatigon, and identify ontology
analysis and modelling as one of the essentialinements for modelling Life-event that
supports such integration. We propose a top dowstratiion approach in requirements
elicitation and modelling to define and implemehe tphenomenon of Life-event in
context of e-government. This study uses graplyidhilistrated logical steps along side
the clear definition of all the key steps on usiihg concept of Life-event in its proposed
integration modelling process (E-SIM).

The rest of this paper is organised as followsti8e@, provides research literature
survey on current state of e-government servicepaosition to critically analyse and
unveil the problem space of this study. SectioraBalyses the results of an online
industry survey that support the definition of pesh space arguments. Section 4,
explains the methodological approach analysis tgowernment service delivery
integration, nature of Life-even, and its role irse¥vice composition. Section 5 is
discussing the theory of ontology analysis & mddglland its place in developing
automated e-government composite services, it argiey and how ontology analysis
should be considered an essential part of the memeints engineering for such systems.
We also propose an evolutionary model for Life-éuwgguirements engineering, which
is tightly coupled with the three stages of it lifycle. In Section 6 a Life-event
construction example is provided to illustrate thgplementation mechanics of our
proposed Life-event abstraction model using thedridted E-Service Delivery (IESD)
platform. In conclusion, Section 7 discuses thennecaintributions and limitations of this
paper in line with the future research plans.

2. Literature Review

The importance of Life-event in e-government servammposition is recognized by
recent research work (Wolf & Krcmar 2008). Othese@ch works identified the
importance of requirements elicitation and critidattors in adopting e-government
models (Shareef et al. 2009), although they mdetlys on one aspect of e-government.
For example, model presented by Wolf and Krcmai080seem to be very specific
application only designed for Business to Governm@&2G), it suggests a model of
features and phases that might not be sufficieatlglyse and provision the further
development of such model. One of the most relatedks to our research in e-
government integration (Chiu, Cheung & Kafeza 208iues that in new interaction
devices, the context in which a service is beingdubecomes an integral part of the
activity carried out with the system. This argumeonfirms the urgency of calls for
more research work on system requirements elicitaind design for integrated e-
government as a relatively new paradigm in requéinet engineering. There are many
research papers discussing and suggesting e-goeetndevelopment strategies and
implementation frameworks ranging from highly itigggnt multi-agent implementation
frameworks (Mellouli & Bouslama 2009) to device dagent mobile e-government



development (Sheng & Trimi 2008), and to conceptheworks for measuring public

value of enterprise applications used to develgowernment systems. However as
sophisticated as these frameworks may be, seens/éhga little is done and said on

repeatability of their design.

Research publications as early as the start ottnsury have been emphasising on
the role of ontology in e-government integratiorctspublications by B. Grosof (2004)
and R. Lara (Grosof et al. 2004; Lara et al. 20@2)dy carried out by Stojanovic and
Apostolou (2006) where more interested in practicaplications of ontology in e-
government integration, and they analysed intemadpkty issues in e-government
domain. The aforementioned later work seem to hamg listed a set of functional
requirements for ontology building, and seem torilmaked the overall qualitative
criteria that ontology should be addressing. Thislp addresses e-government ontology
building qualitative criteria in section 4.2.

Information in Table 1 is the categorisation of gonecently published relevant
literature that collectively illustrate our point iew on how current state of research in
e-government service composition is consumed vétthriology and tools for tactical
implementation rather than methodologies and gliege The literature review results
shown in Table 1 are categorised in three mairréstegroups based on their areas of
concerns. As we already pointed out between thes lof these literature, there is very
little or no discussion about the process modetheir development or any concerns
regarding aspect of managing the process of e-gowvant integration.

Our survey of many other recent e-government iatidgmn solutions (Madhusudan
2006; Umapathy & Purao 2007) also (Beer, Kunis &éer 2006; Dijkman & Dumas
2004; Liu, Husni & Padgham 2007; Lu, Zhu & Chen 200/edjahed et al. 2003a;
Meneklis et al. 2005; Peng, Yanzhang & Xuehua 200@iates that most of the efforts
have mainly relied on enabling technologies in otdeachieve the desired outcome with
a very little or in some cases no attention to mr@thodological approach. Considerable
work is done in designing e-government implemeatatirameworks some of which
(Chircu 2008) covering multidimensional aspect efovernment development, others
paid more attention on planning the e-governmeméld@ment mainly from project and
resource management viewpoint (Ghapanchi, AlbadZiagei 2008). As far as this study
is concerned, the aforementioned fact is an indinabf inadequate attention to
methodological models in order to define repeataptecesses for e-government
development frameworks. This study defines a redatprocess for e-government
integration in Section 4 of this paper that enablegadual integration of e-government
services in an organised and voluntary base assapfdo a big-bang integration project.

Analysis of other relevant literature (Trochidisaribouris & Tarabanis 2007)
recognises two main approaches for modelling hfergés. The first approach suggests
modelling life-events as workflows of related pabBervices and actions (Trochidis,
Tambouris & Tarabanis 2006). Second approach stgygesdelling life-events using
ontology (Peristeras & Tarabanis 2006) thus cdpéal on the idea of semantic
representation of knowledge. The later model dbssriontology as the network of
connections between concepts of a particular domatim the aim to provide a well-
structured model. This study is based on the demsgomptions of the second approach.



Tablel E-government research literature survey

Category Citation Comments
(Skokan & This article is a technical implementation of see
Bednar 2008) orchestration process model.

(Vassilakis et al
2005)

Technical implementation of a blackboard
architecture in SOA that can be used to deliver
event oriented services.

(Castellano A new framework based on the Enterprise Serv (e
2005) Bus model and on the Web Services technolog
(Hu, Cui & Proposes a framework for creating an institutior
Sherwood 200¢ | structure for supporting effective collaborations
among autonomous agencies participating in ar e-
government initiative.
(Medjahed et al | A detailed specification of an e-government ser ce
2003b) delivery system based on web services technoli py.
(Ding, Sun & Proposes a method for web service emergence )y
Hao 2007) designing a bio-entity as an autonomous agent
represent Web service. The proposal is in a ver
fine-grained technical and theoretical state.
o el el e e (Orriens, Yang | They propose the construction of dynamically b |It
; & Papazoglou business processes to compose web services. ~ hey
orchestration and . X . .
‘ 2003) analyze the basic elements in business modellit j
workflow design, . .

; and how they relate to the web service composi jon
ey 1 LES o rocess by introducing 5 composition phases
technology and P y 9 P P :
architecture in e- (Wong, Tam & | Purely describing the state of the technology wi
government. Cheng 2006) the web services architecture and service orieni |d

computing.
(Beer, Kunis & | Technical implementation of a component base
Ringer 2006) workflow management system for e-governmen
procedures.
(Bhattacharya | This book is pointing out the problem of technol gy
2006) misuse in government often as a fashion staten pnt
and advocating the proper use of appropriate ty s
of technology based on scientific and experimer |al
facts.
(Hull & Su Provides a brief tour of several composition mor Els
2005) including semantic web services, the “Roman"
model, and the Mealy/conversation model. In th
context of technology stake and techniques.
(Anthopoulos e | Very technical modelling detailed down to
al. 2006) sequence diagrams.
(Meneklis et al. | Web Services based platform that is built as a
2005) holistic service framework for the deployment ai f
delivery of e-government enterprise services.
2- low level (Varavithya & Intelligent Service personalisation techniques in
theoretical algorithmg Esichaikul aiding to improve the service usage experience hy
and argument on 2004) the citizen.

intelligent design of
e-government

(Sabol & Mach
2004)

An overview of ontology languages, formalisms f
modelling web services, and frameworks and too
for Semantic Web Services.

or
Is




(Goudos et al. | This paper presents generic government domain

2007) ontology by defining a formal model for a Public
Administration service on the basis of the Web
Service modelling ontology.

(Peng, In this paper, techniques of Multi-Agent and

Yanzhang & computer supported cooperative work are used as

Xuehua 2006) | the key technology to realize the integration amopg
units at different levels.

(Mugellini et al. | Purely technical implementation of an applicatior|

2005) called eGovSM based on tldarketplace”
metaphor, using a Document Engineering approach
(based on XML Schema technology).

(Luis Alvarez & | Generic technology and use of Life-event to over

Luis Anido come inter- operability.

2006)

(Mecella & Argues to establish an overall architecture that

Batini 2001) coordinates information exchange among variot
government information systems while maintain ng
each organization’s autonomy.

(LG 2007) In this paper, a distributed information-sharing
model is proposed and the technique standard
support of the model is analysed.

(Yu & Hu 2007) | Advocating that institutional framework could be
re-designed to cater for conflicting objectives ar
facilitate the development and operation of E-
Government infrastructure in a cost-effective

3- Conceptual manner.

integration of e- (Jeong, Gary & | This case study discusses practical implicatiornk hn
government from Ling 2007) suggests future research areas. Findings of thy jtu
organisational view include the alignment of technology and busine: 5
point processes.

(Stojanovic et The down side of ad hoc e-Gov service change

al. 2006) management and how semantic technologies n |y
improve this.

(Dias & Rafael | Argues that Life-event can be divided to two

2007) implementations (weak and strong) and they ha g
invented some requirements for each type.

(Wetzel & They propose the combined use of a goal-orien d

Klischewski requirements language (GRL) and a scenario-

2004) oriented notation Use Case Maps (UCM) for
representing design knowledge of information
systems.

3. Industry Online Survey Analysis

Recent online industry survey by “DECIDE” laboratan University of Technology
Sydney (UTS) has gathered and analysed informétion practicing software engineers,

project mangers and developers to determine themmympractices and tools used in
performance of their jobs. This survey was desigoeglvaluate and compare the trend of
academic literature with current industry practicdhis survey was particularly



interested in discovering the tools and methodel®gised in web services integration for
Service Oriented Development (SOD). It also deteesihow these methods defer from
Object Oriented Development (OOD) methods. Therimfdion obtained in this survey

is used to direct further research into developnamt fine-tuning of E-SIM process.

Total of 40 survey participants selected from ehfidifferent industries, areas of work

and responsibilities within ICT. These organizasiane as follows:

. Department of Education and training - state of Neewith Wales, Australia

. Attorney Generals Department - State of New Souted/ Australia

. Department of CentreLink - Australian Federal goveent

. IT Development and Infrastructure, KAZ group, Aaditx

. OPTUS - National telecommunication carrier, Aussral

. Woolworth IT division - Retail industry, Australia

. Australian Administration Services (AAS) - Superaation industry, Australia
. Genworth Financials - Investment banking industystralia

. ING Australia IT division - Insurance industry, Atelia

The statistical graphs produced from the resultstto§ survey are published at

http://decide.it.uts.edu.au/home/Members/fsanatitording to these statistics with the
exception of few, seems that most of ICT industnAustralia is lagging far behind the

most of the ideal software engineering practicestisical results of the survey points to
a higher degree of methodological uncertainty amdséme cases an experimental
evaluation of deferent methodologies by the industrorder to find the most suitable

one for their needs, even though in most casesexpriments prove to be a very costly
practice. Followings are some statistics fromghevey to illustrate the above facts:

. Close to 35% of participants believe their orgamisais not following any
specific methodology in software development.

. One out of 10 developers say they have no or vty locumentation on their
development practice.

. Where 57% believed their organisation is developrgprvices only 4% were
familiar with Service Oriented Architecture.

. Only 27% of the people who were developing web isess were actually

conducting interoperability analysis for servicengmsition.

Brief analysis of aforementioned industry survepedfically the last two points in
conjunction with the literature review, are indmat of an urgent need for further
research in the area of service composition. Weiipaly stress the need for more
research on methodological modelling of Life-evamdtl interoperability analysis.

4. Life-event Analysis & Modelling

This section is describing the approach and priesipsed for modelling Life-event. The
phenomenon of Life-event is often described asiggiagnetaphor for customer-centric
public service provision. However from e-governmeartégration view, Life-event is a
collection of actions including at least one pubfiervice, which executed in its
designated workflow to fulfil request of a citizanising from a new real-life situation
(Trochidis, Tambouris & Tarabanis 2007). Howevels tlstudy argues that the
requirements of Life-event as a workflow must becmunore than the collective
requirements of its individual components.



4.1 Life-event Abstraction Concept

It has been argued that classical software engimgerocesses such as Object Oriented
Analysis and Design (OOAD), Business Process Modgpl(BPM), and Enterprise
Architecture (EA) frameworks are not well equipgechandle the analysis and design of
service oriented semantic applications (Sanati & 2007). This study is using the
concept of abstraction borrowed from object-oridnigaradigm used to represent
complex data structures. Abstract objects or datactsres can form hierarchical
representations to provide easy to understandisotufor complex models. Abstraction
is the means by which only certain level of det&lexposed by the entity, depending on
the level of representation intended for that modéls study invokes the principle of
data abstraction in context of e-government serd@gery integration to represent Life-
event as a composite service in different levelgraiularity, from very little detailed
abstraction to higher level of details about itslenying service structure and business
rules in deferent levels of granularity.

In order for atomic services to become availablead.ife-event, they need to be
registered in IESD platform. Service providers sasha government agencies or private
businesses nominate their web services for Lifeyeparticipation by registering them.
During the registration service owners provide iddal semantic information about the
nominated services to help construct service ogtola later stages. Stage 1 is the first
level of Life-event abstraction and mostly revilassiness related details and very little
about its underlying technical structure.

In Stage 2 of Life-event life cycle, as far as ategration Engineer is concerned
Life-event must expose a greater deal of techniethils in order to construct its
workflow schema or what is called here Life-evergtdmodel (LeM). Further to the left
in Figure 2 we can see tlizynamic Reasonetomponent of IESD platform as another
stakeholder in E-SIM process using additional infation in form of domain ontology to
perform rule base reasoning on a LeM and consaitetnative workflow instances based
on user preference®ynamic Reasonemust see every business rules and technical
details of the life-event in order to be able tofpen run-time reasoning, instantiation
and execute of the Life-event Instance (Lel).

Figure2 Life-event users perspective
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From the integration point of view it is importawotidentify services and their attributes
used in an SOA construct in order to drive Lifes@vequirements in smaller granularity.
We proposed E-SIM process model in our prior wohattincorporates essential
additional tasks for optimising service integratimojects, and our follow up publication



(Sanati & Lu 2008) explained the central role offetevent specification in modelling
composite services.

4.2 E-government Ontology Qualitative Criteria

Our view of Requirements Engineering definition fantomated semantic software
applications is slightly deferent than the one featurrently defined in most traditional
development processes. Traditional software devednp processes more or less agree
with Nuseibeh and Easterbrook (2004) stated: “Tdwetext in which RE takes place is
usually a human activity system, and the problemears are people”. However there are
increasing number of cases that other software ocoemts or remote systems are
stakeholders. Therefore this study argues thaetisea need to incorporate the semantic
and ontology analysis in to RE for automated serviomposition projects, and to
achieve that, first we need to understand the reéagocriteria that ontology should
address.

This paper argues that ontology analysis (for exangmmain ontology) is an
important activity prior to creation of Lel, aseihables the target system to define its own
vocabulary based on existing domain concepts taamceh semantic interoperability,
similar to the situation explained by Pan (2007hisTstudy uses the Ontology Web
Language (OWL) (McGuinness 2004) as the descript@auch ontological catalogue to
provide reasoning capability forDynamic Reasoneengine. Government regulatory
ontology is also one of the most important areagnwblogical analysis discussed in this
paper. These regulations organized in an ontolbgiea binding the semantic correlation
of all requisite government regulations in orderatthieve a correct order of execution
and an acceptable legal outcome.

For the purpose of this research we would like énmtion the related research work
(Sabou et al. 2005) that suggests, all the vartaisgorization of government related
ontology seem to be falling into two main types teadth their own requirements
criteria:

1) Generic Ontology; this is a type of ontologyctpture the domain independent
aspect of Life-event such as workflow executiorsulThey need to be rich axioms to
facilitate creating formal descriptions for reas@npurposes.

2) Domain Ontology: This type of ontology contas@main specific knowledge
that is used to complete the generic descriptidie importance of this type of
ontology is more evident when dealing with develepts of automated composite
services in a specific domain such as e-government.

4.2.1 Essential E-government Ontology Analysis

Our E-SIM framework is making use of three typesoafology analysis, in order to

achieve more comprehensive requirements elicitdtiomodelling targeted life events:

1) E-government Domain Ontology is cataloguing setinaschema of government
specific terms (i.e. technical or organisationdlhis type of ontology contributes
domain semantic knowledge to Life-event requiremespecification.The use of
OWL profile to bind together service and domainabogy allows standard semantic
searching by travelling throughout concept branafgzarticular domain ontological
models (Bell et al. 2007). Semantic search oveersdwnodels grounded in real world
“things” provides a greater scope for matching teguestor’s concept.

2) E-government Regulatory Ontology; As it is sgifipnacknowledged by other
research literature (Lytras 2006), the diversity sfuctures, regulations and
procedures affecting networks of heterogeneous radirative units represents a
challenge for semantic integration. Every serviadipipating in any Life-event may



imply or be influenced by one or more regulatiomefiefore this type of ontology
seems to be specifically important for e-governmssvice integration. Regulations
are the governing rules of composite services,iipaity because regulations are one
of the integral parts of interagency processes (uleere Life-event process flow
crosses multiple agencies). Ontology analysis efgting rules and regulations is an
essential step towards better understanding of ity of these rules in order to
incorporate them into composite service workflowsheir run time. Some earlier
research literature have also acknowledged the ritapoe of categorisation of such
regulations in great details (Soon 2002). Austraiavernment services are available
in federal, state, and local levels, each enfordimgr own regulations. Therefore
regulatory knowledge required for designing anriatgency workflow that crosses
the boundaries of local, state, and federal agen€xher research work have also
acknowledged the importance of regulatory ontoldgy Holowczak 2001). A
segment of regulatory ontology is illustrated igutie 3.

3) E-government Service Ontology is required foildimg semantic web service
descriptions, and to automate the acquisition okéhservices. It provides service
specific semantic knowledge such as availabiligrviee type, service profile, and
required communication parameters to the run-tinoekflow construction process.
All semantic information of every service are obtal and stored in the form of OWL
descriptors. Service ontology descriptors couldo at®nnect to other ontology
descriptors to obtain semantic information requivgdhe workflow.

Figure 3 partial regulatory ontology constructs.
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4.3 Life Cycle of Life-event

E-SIM requires Life-event to go through three dististages in its life cycle before

reaching the service consumers. These three stegsiammarised as follows:

e Stage 1l:LeC is proposed and service ontology is createtiinvithe scope of the
candidate. Requirements of this stage consist dfcfating service specifications,
Quality of Service (QoS) requirements (i.e. WSDI)dacomplementary semantic



information about the service. These informationneeded to form an ontology
schema. The main stakeholders of this stage are:

a) Web Service providers (Web Service owners),

b) A business analyst that creates the first letraction of a Life-event.
Outputs of this stage are: LeC and service ontokmipema.

e Stage 2:In this stage LeM is created based on LeC spatifin from Stage 1.
Requirements of this stage are:

a) Regulatory specification that provides the goireg rules for the workflow
of LeM,

b) Flowchart of the LeC runtime workflow. One oftmain stakeholders of
this stage is an integration engineer that perfanaysis and modelling to
create the second level abstraction of a Life-evEin¢ outputs of this stage
are regulatory ontology schema, and the Meta-megdetification called
LeM.

e Stage 3This is the Life-even execution stage; in thigetthe third level abstraction
of Life-event is created. Executable Life-eventtémge (Lel) is created based on its
LeM upon Life-event consumer request. One of theartant stakeholders of this stage
is theDynamic Reasoneztomponent in IESD platform. This software compdrgas
great interest on reasoning upon regulatory ontologorder to deduce the alternative
logical execution pathways. The requirements of giidge consist of but not limited to
user preferences data, domain information, and Qb8.input of this stage is Meta-
model specification from Stage 2 and domain ontplechema that is required for run
time reasoning. The output of this stage is a paisged executable instance of the
LeM.

Three stages of E-SIM model illustrated in Figurdefnonstrates the logical life cycle of

Life-event from candidate initiation to the propdsEleta-model and execution of the

Life-event instance, separated in deferent levélsalstraction. This model displays

different types of stakeholders and their requinetsiealso demonstrates how could a

software component or a remote system Dymamic Reasonef)ecome one of the main

stakeholders of the system. Interests and expausabf this type of stakeholders are
determined by the specific task assigned to theavany stage of Life-event life.

Requirements engineering process within E-SIM icafitrol-oriented type. This
method emphasizes on synchronization, deadlochuteme exclusion, concurrency, and
process activation & deactivation (Thayer & Dorfmd®77). This study found
flowcharting to be the best suitable modelling t@ghes to model the requirements of
predictive and process control oriented application

Figure4 E-SIM process for Life-event Life Cycle
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5. Life-event Design and I mplementation

The cost of data and process integration has alvegs one of the well-known obstacles
of service integration. We propose an automatedaaym process to enable a gradual
integration of government services in an intelligaray. This is important especially

because the system would not know for example: whiatices are available prior to the
construction of Lel at run-time. Automated natuf&eSIM is intended to reduce the cost
of data and process integration by allowing gracual incremental integration of web
services in to IESD platform, where government agencan decide when and which
web services to integrate.

5.1 Integration Automation Design

There is a narrow but fundamental deference betwlerimplementation of traditional
software and the implementation of Life-event. Aekévent is not just another software
written in a certain language then tested and linstdor the end-user. As we discussed
earlier Life-event is a description of the mechanisf how to assemble a composite
service from already existing web services, althioug would require testing and
delivery.



A unified and repeatable e-service composition wettogy must make use of the
best practices of modelling techniques to incraétseeusability in deferent scenarios
even if scenarios are in deferent domains. We atgae that the goal of modelling and
design in e-service integration must help the \lization of Life-event technical design.
This design document clearly describes the spetific of Life-event candidate for the
delivery platform to create a Meta-model and coosetly an executable workflow
(Lel). Some research suggests that workflow maatglland design could further be
divided in to two stages of generation and spedtifim. However workflow specification
and generation model described by (Liu, Husni & dPeaan 2007) are only suitable for
statically designed workflows. They are only getestaat compile time (not in run-time),
where as the model proposed in this study includingprior publication (Sanati & Lu
2007) allows for designing Meta-models, which thiestantiated by an intelligent
Dynamic Reasonangine, resulting in one or more alternative insés.

Designing predicative applications that could makdependent decisions or
provide effective information for humans to maketsudecisions requires the use of
specific design & modelling techniques. Predicatiewdus is one of the best design tools
for formalizing ontology and deriving intelligentgarithms. OWL has proven to be a
very powerful tool of this type, enabling semaméasoning in web applications. OWL
currently is the main technology for implementiregr&ntic web applications, therefore
the capabilities of semantic software engineerBioge( & Kitazawa 2007) are required to
handle semantic reasoning design problems.

5.2 Meta-modelling Technique

Our design strategy is to facilitate seamless emmn of the composition candidates
(atomic services) to improve compose-ability fon-time workflow construction. A
Meta-model workflow indicates the type of an atonservice to be used in the
composition process as well as the order of exegufihe specification of the instance of
individual services will be configured dynamicalbt run-time. Dynamic reasoning
engine of IESD platform can use available semantarmation to decide which specific
service can be used at run-time, given the custoewrirement parameters and current
state of execution.

Design specification of dynamic workflow models fdif from those of static
models, where in designing a dynamic workflow motted designer is to produce a
model that only describes the type of the servittesr regulatory rules, and the order of
execution. Where as static models are designedaaedmbled in compile-time, this
means that they can’t be changed, repaired or geglat execution time. A dynamic
workflow model, which is called Meta-model retaissmantic information that dictates
the terms and conditions of the Life-event executlbdetermines if it is the right time to
execute a particular service and how the resulissaxecution would affect the overall
state of the Life-event workflow. The Meta-model iisstantiated by thedynamic
Reasonercomponent to generate executable instances ofelidat (Lel) suitable for
different scenarios.

The diagram in Figure 5 illustrates a Meta-model @8 run-time instantiation by
IESD platform Our top-down approach in this stage will requiretoislicit a Meta-
model from a proposed LeC. E-SIM process uses etdel mechanism to instantiate
and executes a specific Life-event on demand basedservice user (i.e. citizen)
requirements and availability of atomic serviceav&nment regulations are the main
contributors to the execution order and runtimecBation of LeM and Lel, therefore
E-government service integration must pay spedfiention to the use of ontology
regulatory rules.



Life-event as a unit of requirement plays an impottrole in validating the
specification and design strategy in E-SIM. Thistglgy is making use of Life-event
concept as a fundamental unit of requirements forachic web services composition.
Dynamically configured composite services then banexecuted using an intelligent
composite service delivery platform called IESD.

Figure5 Composite e-service execution Meta-model
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6. Life-event Implementation Example

In this section we explain a practical example sihg the three stages of life-event life
cycle that is also illustrated in Figures 6,7 anfidn technical viewpoint. This section
demonstrates how our proposed IESD platform fatd# the voluntary participation of
government agencies by nominating their alreadyekiged web services. Then a Life-
event candidate is proposed based on availabifitgxisting services then a generic
workflow called Meta-model is designed to represarbwer level abstraction of the
candidate Life-event, and finally the meta-modeinstantiated and executed based on
the citizen request and preferences. The exam@edtions 6.1 through to 6.3 illustrates
the Life-event life cycle of “apply for workshop qpeit” for a panel beater shop.

6.1 LeC Proposal

Prerequisite of starting the process of creatingifa-event is the simple fact that
government agencies must have nominated their welices for participation on this
process. Diagram in Figure 6 illustrates the exampil how a business analyst is
performing a fusion of static data provided by WSRhd semantic information in
ontology catalogue to construct a LeC for “apply Wrkshop permit” in OWL format.
In this example system user (business analyst) imtaxting as LeC designer, interact
with the IESD platform to combine 2 web servicesvided by local council and federal
environment agency to propose a LeC. He combiness§mtactic information from
WSDL with semantic information to produce an OWLcdment that wil be used as the
life-event service ontology.



Figure6 Service ontology and LeC construction

Service from federe
environment agency

Generate Construct
Service

Ontology for
LeC

Pollution
Permit.wsdl

Workshop
Permit.wsdl

Service
Ontology
information

Service

Service from Ontology

local council

6.2 LeM construction

According to the E-SIM framework next stage is &sign a Life-event Meta model. In
this activity, an integration engineer interactstvthe IESD platform to construct a LeM.
This activity heavily relies on regulatory ontologand the LeC specification data
produced in Stage 1. Figure 7 illustrates the dgtiwhere an integration engineer is to
create or edit the Meta-model using automation tfonalities available in the IESD

platform.

Figure7 LEM creation and editing
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6.3 Lel Instantiation and Execution

The final stage of Life-event life cycle is illuated in Figure 8, where e-government
service users request the execution of a Life-eventhis stage the IESD platform
analyses the user’s life-event request specifinatio conjunction with LeM workflow
requirements and domain ontology specificationsléaduce the execution decisions. In
this stage:
1) Appropriate available services are selected,
2) Regulatory rules are applied and,

3) A Service user profile is constructed in ordemistantiate and executes a

personalised composite service workflow or whatcai here “Personalised Lel”.



Figure8 Runtime workflow construction and Lel execution
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7. Discussion, Implication and Conclusion

The main motivation for this study have raised friva question that, why governments
are so slow in response to the necessity of sedetigery integration in order to avoid
the information overload and duplicate servicesiltegy in wasted effort and resources?
Our ongoing literature review including this paperd industry survey have pointed to
some interesting facts that have led us to somsilglesanswers to this question, thus
leading to our suggested solution. This study gsimut that the lack of unified common
practices for e-service composition projects isadievisible in e-service development
research domains, and consequently e-governmemicaeintegration is particularly
suffering from this problem. This study proposes évolutionary concept of using Life-
event as abstract unit of requirement for compos@government services, and
introduces a model that illustrate the roll of Ldeent within the process of e-
government service composition. One of the mairppses of this paper is to critically
analyse the current trend of service integratiordeliing techniques to support the
argument, that some service integration practiced alassifications of e-service
composition strategies are not covering all aspetservice oriented design paradigm.
However, the main target of this paper is to illast the practical implications of using
Life-event as an abstract unit of requirementseivise composition projects specifically
in e-government domain.

The scope of this study does not include the mechkadf internal management of
e-government services and organisational implicatih implementation this study. It
also does not deal with the question of, how andthviyovernment body is going to
manage the implementation of such solution. Theragmih used in this study is not
limited to suggesting only some enabling tools tewhnologies but also to introduce an
innovative approach towards the whole processgdwernment integration. E-SIM is an
e-service integration model capable of solvingdbgovernment integration problem in a
methodological and gradual manner, therefore redipgnto the problem of managing
the participation complexity of many different gomment bodies in integration solution.

However we recognise that more research is requirespecify the types and the
details of documentation for our proposed model.ti#¢ other hand in addition to
modelling and implementation of ontology applicasp future research will also be
needed to focus on how semantic attributes of sergbmponents can be technically
modelled. Such model deeds to be expressed inceedéscriptors in order to enable
automatic discovery, integration, reasoning andfieation of services using regulatory,
domain and service ontologies.
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