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Abstract

Earlier research has shown that by establishing business collaboration with mutual partners
through the provision of acollaborative service platform that enables information
interoperability and service orchestrahp shared benefits of a lowered entry barrier and
improved competitiveness could be achieved. However, these projected shared benefits have
not been able to b perceived by rural business entities, who have been in the ongoing effort
to establish the meando stimulate innovation and competitiveness to improve their
economic welfare. One of the promising approaches is by empowering their existing assets
and malkng the rural businesses smarter through the provision of a collaborative service
platform that isaimed to grant them improved access to a more established network of
marketplaces. This effort leads to the participation of diverse application componedts a
business processes that motivates the need for a reference architecture to streamline the
provision of this collaborative service platform for the rural business ecosy<gven this
objective, this research designed the reference architecture of eeorented business
collaboration platform by first exploring the architectural components theg essential to
alleviate rural businesses' entry barrier to the digital business ecosystem. A number of
architectural viewpoints that focus on overseeing tpheovision of Sales Order, Funding
Source, and Tourism Promotion Management was delivered frompitocess. In order to
discover the effects generated from the implementation of this reference architecture, an
instantiation into a concrete architecture plied to West Java Digital Province initiative was
performed. A working prototype based on the hitecture was also developed and
demonstrated to a group of representatives from the initiative. From the interview session,
with the obtainedaverage scoreanging from 4.2 to 4.5 and standard deviation smaller than

1, it is concluded that all respondenitsve generallyapprovedthat this architecture has
presented the essential components to lower the rural business ecosystem entry barrier to
the digital busihess ecosystem.

Keywords
Reference Architecture, Servi€riented Architecture, Business Collaaon Platform,
Rural Business Ecosystaiieb ServiceArchiMate



1. Introduction

In the modern business ecosystenf late, a collaborationamong mutual busiress
partners is regarded as a prominent key enabler in stimulating innovation and gaining
competitive advantage. While the competition itsekin alsaact as a driver of changapast
study has stated that business operatsom a collaboratre manner wih a value net of
partners is essential in order for an enterprise to evq8ayah & Zhang, 2009)hese value
net, or value chain, partners may consist of multiple companies actasthblished in
multiple industrial domains such as companies in a network of logistic providesscial
services, manufacturing suppliers, or even sales and markeitiges. Previous studies have
noted that efficient cost reduction, possibilities & business partnership to fulfibigger
business opportunities, and the potential to unlock neusimess models are few key points
of the many anticipated benefits thrgh a collaborative and coordinative business
ecosystem in which is enabled by the implentation of modern information technologiXu
et al., 210; Zhu et al., 2010)

Considering thediverse information technology being used by the collaborating
partners,efforts havebeen directedmainly to leverge the coordination of information flow
among them to achieve a mutually beneficial business iaiahip. In the effort towards
orchestrating these divergent business processes in an -grigrprise business
collaboration setting, SeneeOriented Archiécture (SOA) has been regarded as the favored
software system design decisidibeng et al., 2008)SOA takes the design paradigm of
encapsulating the applicatioresrices from divese heterogeneous information systems that
derived from certain business rules, exposes theseiseswvhile adhering to certain Web
Standards and then coordinate between services from multiple parties to execute the
collaborative businesgrocesses with igh flexibility and efficienc{Xuet al., 2010)For the
past two decades, multiple industrial business domains have been identified to adopt the
concept of SOA in order to collaborate and be interoperable with value partners. Most of the
time, this collaboration initiative is beingakzed into a cahboration platform that facilitates
information interoperability among partners as well as toadsish services orchestration
published by diverse information system maintained by multiple stakeholders forming a set
of collaborative busiess procesé_orré et al., 2006; Xu et al., 2010)

However, maller busness entities, such as the ones operatingha rural business
ecosystem, have ndieen able toestablishand perceive the advantage of thasllaboration
platform approach The focal reason behind this phenontenis the limited access to the
business spporting and collaboration enabletechnologyavailable to themdespite the
positive eagerness indicated in the social environm@narikh et al., 2015; Schaffers et al.,
2016) Theseaccess limitations can be ihg form ofknowedge and capabilities limitations
as well asresources or financial limitationsthat take the form of a high entry barrier
Furthermore, dueo their isolated operationand limited promotion capacityin addition to
the reduced degree ofnformation technologies to leverageusinesscollaboratiors with
partners these rural business entities are sufferifrgm a low level of competitiveness
(Cunha et al., 20207 hislimitation imposes them to have a high concentration of low added
value creation activitieghat correspond tdhe limitation towards theilow economic growth
and perceived social welfare, which ultimately leads to the high rate of rural to urban
migration that has ben assumed to be the cause of increased poverty in urban gheas
etal., 2017)



In response taheselimitations and incompetence, the notion of Smarrl has been
introduced to the context of rurahreaslately. In the rural cotext, the adoptionof Smart
Rural or Smart Villageefers to rural areas or communities that manage and improve their
micro-economic potential and living standards as well asveligping new business
opportunities by building on their existing strengths aasbets through thémplementation
of innovative ICT infrastructures and development of digital liter@dighbah et al., 2018;
Zavratnik et al., 2018)It is believed that ne way to implement innovative ICT infrastructure
in arural context is theprovisionof an information services platform that acts as a bridge
between the government policies and the potential of rural areeswellas to promote the
potentials of collaborationsamong business entitieCunha et al., 2020; Mukti, 2019)
Moreover, the provision and utilization of IT in the formao$ervice platform that enables
collaboration promotion, access to funding sourgesid publicservices in rural areas has also
been deemed neessary in ordeto stimulate economic growtlfJuditha & Islami, 2018; Sari
et al., 2018)

This initiative of SmartliRal implies that there is an apparent link to ¢aatt the desire
of rural development through theollaboration in their rural ecosystem with the adoption of
business collaboration platforsnbased onthe SOA approachMultiple prior kinds of
researches hee been conducted in thiBeld of studyin orderto obtain a set of different
aspects of rural deslopment such as talentify the strategy to develop ICT for rural areas
(Sari et al.,, 2018)or to explorethe principle conponents underlying a smart village
conceptual mode(Mishbah et al., 2018However rarely have been identified to propose a
reference architecture that constitutes the basis towarti& collaborative rural business
ecosystem Meanwhile, the provision of a refence architecture, in this case, can bring
benefits to a realvorld system designmpcess as to facilitate a clear judgment and decision
making for the stakeholders in a specifigpépation context(Angelov et al.2012) Based on
this, in this research, a reference architecture of Ser@cented Business @aboration
(SOBC) for a rural business ecosystem is proposed.

1.1. ResearclObjectives

A recent discovery has shown that an increasing level of-taratban mgration is in
fact contributed to the increase of poverty level in multiple cases of big citisggad of
solving the problems related to poverty or the economic gapuasin rural and urbaiimai
et al., 2017; XQ. Zhang, 2016Dne of the promising approaches to tackle this problem is to
develop the ruraleconomy and potentials by making the rural areas smarter through the
provision of collaborative service platforrSunha et al., 2020; Mukti, 2019; Zavratnik et al.,
2018) However, dueo the potential participatn of diverse application components from
different stakeholders that serve heterogeneous application processes, business processes,
and business functions,sawell as goals to achieve, a unified enterprise architecture is
required in this case in order tstreamline the provision of this collaborative service platform
with the collaborative business aspects and Higvel goals that the involved stakeholders
want to achieve. Therefore, this research is carried out to serveltective of:

1 Propose a reérence architecture of servieeriented business collaboratiofor the
context of business ecosystem in rural area

10



In order to validate the perceived benkfithis reference architecture may bring with
respect to the stakehdlers operating in the ruralontext, multiple sequential phases will be
required. The first is to conduct a systematic literature study in order to discover a preliminary
ServiceOriented Business Collaboration reference architecture that is constituteunfr
architectural componentdhat are identified from relevant research journal publications. The
second is to identify the context that this reference architecture can be further devdlope
implemented, and validated. Next is to formulate a concrete eniegparchitecture based
on the developed reference architecture that is tailored specifically for the determined
context, which is the rural business ecosystems. This concrete archgeegtilr then
encompasses the functional requirements for a workingtg@iype that adheres to the
developed reference architecture, which this prototype will be tested on the stakeholders of
a simulated context in order to obtain feedback and validate thsigle decision of the
reference architecture.

1.2. ResearchQuestions

In order to achieve the earliestated goal, the main research question needs to be
specified beforehand. Temain research questiohelp to set the required steps to achieve
the defined research objectives earlier by underlining a set of -gubstions. The main
research question of teiresearch project is formalized as:

1 How cana serviceoriented business collaboration platform be introduced &xural
business ecosystem?

This questiond then divided into the followingub-questions:

1. What is the stateof-the-art in ServiceOriented Business Collaboratiomplatform
referencearchitecture?
First and foremost, the current statef-the-art reference architecture of Service
Oriented Busines€ollaboration will be extracted from scientific journal articles in the
past two decades. In Chagt2, a systematic literature review that shows the essential
constructs for SOBC is presented. Sectidhtl2en summarizes the findings of the
literature revew and the resulting statef-the-art reference architecture of SOBC.

2. How can the referencearchitecture of a ServiceOriented BusinessCollaboration
platform for a rural business ecosystetye specified?
Chapter 3 elaborates on théesign of the referene architecture of SOBC for rural
business ecosystems based on the current sttéhe-art refererce architecture of
SOBC identified in Chapter 2. In this chapter, further development of the SOBC
reference architecture, which takestinaccount the relatiaships between the goals,
architecture design, and intended context in a rural business ecosy&egresented

3. How theconcrete architecturef a ServiceOriented Business Collaboratigiatform
be instantiated to support rural busesses in West Javad¥ince, Indonesia
Chapter 4 describes the process to design the concrete architecture of th€ SOB
platform for rural business ecosystems based on the reference architecture obtained
in Chapter 3. This process will require a prattezndition of a reaivorld problem
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that serves as a case study to implement this reference architecture into a concrete
architecture. Furthermore, this concrete architecture is then be instantiated into a
working prototype for the defined case study to b&lidated. This casstudy will take

place as the collaboration initiative for a rural business ecosystem in West Java
Province, Indonesia.

4. What effects are produced by the implementation of the concrete architecture of
ServiceOriented Business Collabation platform for a rural business ecosystem?
Chapter 5 attempts tadiscover the effectdhat emerged from implementig the
concrete architecture ain SOBC platform farural business ecosystem faglidaing
it with regardsto the extent thatthe proposed concrete architéure and its working
prototype satisfies the defined goals or meets the identified requiremertigrefore
a workshop session with stakeholders of the West Java Digital Province Initiative will
be establishedto present and demonstrate the proposed areuture and its
application prototype.Finally, a qualitative analyswill be used for this valation
research by designing a set of interview questions that correspond to the satisfaction
level of each of thelefined requirements.

1.3. ResearcltBcope

The sope of this research is in the design, delivery, and validation of a reference
architecture thatcan be used to facilitate the design of a collaborative platform for a rural
business ecosystem by providing sponorganizationandtheir participating paimers with
a reusable and adaptable architectux@the context.The study of business collaborati in
the rural business ecosystem itself may involve participation from a diverse set of
organizations or busirss instances that reside in varying kindsnofustrial domains. Due to
this fact along with the high probability that the business processtablishedby each of
the service providers to be very large and complex in-weald conditions, this studpnly
considersa simplified version of the relent important activitiego be implemented in the
working prototype.

1.4. Definitions andResearch M#hodologies

In order to obtain a better understandirgf the topic in this research, a single definition
derivedfrom multiple studies should be laid out lme&hand. This definition derivation will be
further detailed in the followingubsection. Furtherrore, since a design and a delivery of a
reference architecture is part of thaim of this researchthe knowledge domain along with
the utilization of a frameork that serves as a guideline to perform this task will be discussed.
Additionally, the researcmethodology that guides the motion and structure of this research
will also be discussed in thater subsection.

1.4.1ServiceOriented Business Collaboration
The understanding of Business Collaboration takes the form of many different

definitions across se&valscientific publications. According (blaiyang et al2012) Business
Collaboration is about coordinating the flow of information among multiple oizgtions in

12



a distributed environment with a dynamic availability of heterogeneous sources and linking
their business processes into a cohesive whole. Comgaing this explanationSayah and
Zhang (200%)ave stated that a collaborative approach in a value net of business entities aims
to develop a beneficial value chain thahables the creation of a more innovative and
competitive business ecosystem. Another study hasneeffthis value net of collaborating
businesses as Networked Enterprises (NEs), which comprises distributed enterprises with
different cultures, working methads, and competencies combining the most suitable set of
skills and resources in a specified peraddime to reach common objectivéShirazi, 2018
Taking the context of enterprises operating in a netwéwlkemeier et al. (201%ave stated

that for them to be able to collaborate successfullgting information technology support

is required. This statement also has been supportedShyah and Zhang (20086)at a
consistent outcome from a collaborative approaciuld only be realized through the support

of a service system that is capable of facilitating tbemation of alliances among service
providers offering services to be used by the other external service.

An application architecture, in whicl functionsare defined as independent services
with well-defined invokable interfaces that can be calleddefined sequences to form
business processes is wihathulte et al. (200&have defined as the concept of SC&hirazi
(2018)has also noted that the main feature to be expected from the implementatich@A
is the orchestration of services through a certain mechanism, providing a new integration and
flexible solution to support the business agility requirertgerin relationto the concept of
collaboration, Schulte et al. (2008have also proposed the definition of servodented
collaboration as an intraand intercorporate collaboration based on servicgiented
technologies, however, this definition has not yet described the concept as a whole. Although
not explicit, it can b deducedthat Orriens et al. (2003)as defined Servie®riented Business
Collaboration as a form of cooperation among multiple enterprises wgrkogether in
achieving a set of business goatslaealizing adaptable business services byzirij existing
services through crossrganizational boundaries.

Based on the presented related definitions, this paper defines Se@iimnted
Business Collo 2 NI G A2y | & & knSltiple Businéss erfitied ig dddrdinktivg y 3
the flow of information by combining the suitable set of resources along with leveraging a
well-defined invokable independent services application (system) architecture capéble
forming a business process orciiel} G A2y Ay 2NRSNJ 42 | OKAS@S O2

1.4.2 Enterprise Archigcture andArchiMate Modelling Language

To date, multiple definitions of Enterprise Architecture (EA) have been outlined by
numerous researchers as well aagtitioners in the fieldLankhorst (201&)as described the
term Enterprise Architecture as a coleat whole of principles, methods, and models that are
dza SR Ay GUKS RSaA3dy YR NBlIftAaltGA2y 2F Fy S
process, information systems, and infrastructure. Complementing this definiiohnson et
al. (2004)defined EnterpriseArchitecture as a moddlased manageent and planning
approach for the evolution of organizatiemide information systems that respond to the
ever-increasing significance and complexity of busirgggporting information systems.
Based on these two definins, Enterprise Architecture can bhsed and viewed as a blueprint
for the whole intra and interorganizations that are interacting with each other and provides
a comprehensive and integrated view of the principles, methods, and interaction
representations within an enterprise. As a modahsed approach, a typical EA model

13



provides a distinction between the constructs of business processes, data and application
representations as well as technological infrastructure. Moreover, an EA model also facilitates
the provision of a viewpoint that aborates multiple levels in an organization and supports
their business and IT alignment.

An EAstandardframework that is well known so far and the most used in practice is
The Open Group Architecture Framewark known as TOGAKThe Open Group, 2011)
According to this framework, utilizing the approach of EA is to serve the purpopdimizing
the structureacross an eterprise that is often fragmented into an integrated environment
that is responsive to change and supportive to the delivery of the business strategy. However,
as opposed to the earlier modbhsed nature of EA, TOGAIS it is, does not provdthe
meansto facilitate an enterprise architecture modielg purpose.

)
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Assessment <~ about helpdesk l

( )
Long waiting © Inadequate
times solutions
Reduce ® Improve @
waiting times quality of Goal
. solutions
|+

Contribution

relationship™ | Increase &
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= system

Figurel Example ofan ArchiMateViewpoint (Jonkers et al., 2011)

In order to acountfor this shortcoming The Open Bup haspublished the ArchiMate
language fothe purpose oknterprise architecture modellinfl.ankhorst, 2016)The core of
ArchiMatelanguage distinguish three main layers:

1. The business layesffers products and services to external customers, which are
realised in the organisation by business processesinegs functions, busass
services etc.

2. The application layesupports the business layer with application services which are
realised by application components.

3. The technology layeoffers infrastructural services needed to run applications,
realised bycomputer and communicaéin devices and system software.
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However, the full ArchiMate language further extends this core language with a number
of additional layers and conceptsorder to provide an extended support for the architecture
development proces, such as:

4. Motivation concepts, to model the reasons behind the choices made in the
architecture.

5. Strategy conceptdp model the strategic level of the enterprise with its capabilities,
resources and the courses of action it may take.

6. Physical conceptsy model the physical arld of equipment, materials and transport.

7. Implementation and migration concepts, to support project portfolio management,
gap analysis and transition migration planning.

1.4.3Reference Architecture Design Framework

The definition of reference architectureakes place in many different fosracross
studies and disciplineg.ettke and Loos (200Tses the term reference model to refer a
conceptual framework or a blueprint that is valid for a class of domains, derived from and
provides best practices for conducting business and could be reused in multiple information
system development projectsAngelov et al. (2012)ook this definition even further by
stating that a reference architecture defines a generchédecture that contains minimum
archtectural elements that cover required functionalities for a class of systems that is used
as a basis for the design of a concrete architecture of the same class. The use of reference
architecture is believed to bringenefits such as decreasing modellirgt; time, and risk in
multiple projects of a similar domain class and especially beneficial to organizations with
limited resources due to the reusability property af it

Since reference architectures present genedonstructs and configuratienof a
domain class, it means that a reference architecture should be reusablat@dado provide
a reliable base for future architecture developmemtis generic nature of a reference
architecture can be achieved by desiggmthem at a higher level of abstraatithat is induced
by their specificcontextual usage, allowing its usage in differing contexts under the same
domain classOnthe contrary anarchitecturethat is designed and used for the development
of a specificsoftware applicatiorin a specific corext canthen be categorized as a concrete
architecture.

Angelov et al. (2012presented a multdimensional classifation with the aim to
support the analysis and design of a reference architecture that is based on the relationships
between its context, goals, and architecture design. The context dimension concerns the
G2 KSNEISK A@A INBEFSNBY OS PKREARSOAYZSE 68 dzAFR> Gé |
¢ KAAa a2 fikshsional mndiext determines a reference architecture as a classical if it
is defined when technology, software, and algorithms required for the applicatxst and
have been tested in practic®©therwise, it is defined as a preliminary reference architecture
if the technology or algorithm has not yet existed in practice by the time of its design. The
goal dimension aims to provide the reason why the refee architecture is defined.
Whereas tle design dimension specifies the reference architecture in terms of the level of
detail, type of elements or information that can be defined, level of abstraction as well as
level of formalization. These multidimens& based classification results in€fipossible
types of reference architecture:

1. Aclassical, standardization reference architecture for multiple organization
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A classical, standardization reference architecture for single organization

3. A classical, fadiation architecture for multiple orgamation by an independent
organization

o s

A classical, facilitation architectures designed for single organization
A preliminary, facilitation architecture for multiple organizations
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Define "What"
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Figure2 Framework usage in designing a referenarchitecture(Angelov et al., 2012)

Additionally,Angelov et al. (2012)ave extended this classification into a framework

that can be used to design a new referencehitecture.Figure2 aboveshows theapproach
to use the framework, whiclsinitialized byspecifyinghe architecture goal, determining the

architecture context in terms of the organization type being applied as well as designating the

timing aspect of the design. Next is to assess whethese initial inputs matchvith one of
the five possible types dd reference architecture. When the matds found, the project

sponsor shouldapproachthe stakeholders that have to be involved according to the type

description and then further define tharchitectural elements to be contained along with the
level of abstraction and formalizatiorHowever, & far, this Architecture Design and

Specification dimension in this framewaork only facilitates the guideline to determine the level
of abstraction in édrmalizing the reference architecture, without a procedural guideline on

how to design and specify the@K A (i S O (i dzNJ €

identified in this particular dimension.
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Figure3 Integrated ReérenceArchitecture Design Framework

T dzt

To fill in the blanks left by the discrepancy mentioned earlier, a framework proposed by
Nakagawa et al. (2014plled ProSARA is being referred in this case. The same framework
has been referred byrohling et al. (2019s well in their research to develop a reference
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architecture for satellite control systems. This framework facilitates systematic design,
representation, and evaluation of a reference architecture. According tortasdwork, the
process to formulate eeference architecture is initiated by the selection and investigation of
information sources. The second step is to identify the architectural requirement of the
reference architecture, which is then followed by thefiddion of the architectural
descrigion. Lastly, an evaluation of this formulated reference architecture is conducted.
Rather than to oppose the framework froAngelov et al. (2012arlier, this framework is
being referred to complement the definition of the Architecture Design and Specification
dimension as well as to be used as a procedural guideline in desigringpacifying the
architectural compoaents that constitute the reference architectureézigure 3 above
represents the resulting incorporation of the tvdiscussedrameworks.

1.4.4Design SciencBResearchMethodology

Peffers et al. (2007)uoted the term degn science as an attempt to create and
evaluate artifacts (may include constructs, models, or instantiations) intended to serve
human's purpose or solve identified organizational problems, which will result in building
system instantiations to a problenordmulated for the defined purpose as the research
outcome R. J. Wieringa (201#ave suggested a more simplified and generalized definition
of design science as the study of artifacts designed to interact with a problem context in order
to improve the condition in that context. Since a ity@l design science project iterates over
the activities of designing and investigating, the design task is decomposed into three tasks
consisting of problem investigation, treatment design, and treatment validation, which are
represented in Figure 4 below

Implementation evaluation /
Problem investigation

Stakeholders? Goals?

Conceptual problem framework?
Phenomena? Causes, mechanisms, reasons?
Effects? Contribution to Goals?

Treatment implementation

. & & @

Treatment validation Treatment design

Artifact X Context produces Effects?
Trade-offs for different artifacts?
Sensitivity for different contexts?
Effects satisfy Requirements?

Specify requirements!
Requirements contribute to Goals?
Available treatments?

Design new ones!

* & & @
® & & @

Figure4 Design sciencengineering cyd (R. J. Wieringa, 2014)

In design science, one thfe research methods that can be used to evaluate or validate
an architecture implementation is the SingBase Mechanism Experiment. This research
method aims to gain insight into the bavior of the artifact and the phenomena in the real
world. It is a &st of a mechanism or validation model applied to a single object of study with
a known architecture. This validation model, which consists of an artifact prototype
interacting with a siralation of the intended context, is designed to assess the validitiyeo
interaction between the artifact model and its context model in respect to their target
implemented artifact and its intended context.
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Validation model Target

Model of Implemented
artifact artifact
Similarity
Model of Intended
context context

Figure5 Validation Model represents its targets by similarit§R.J. Wieringa, 2014)

In order to assess the validity of the validation model, the artifact model and context
model should be treated to a certain scenario of the case study. This means that in the
validation research, the researcher maigtcide a certain gglication scenario to test on which
context model of the case study. In terms of measuring the performance of the validation
model, the definition of measured variables and their scales are required. However, these
measurement variablemight have also bae designed in advance as part of the artifact
design. In this case, an extension of the proposed artifact with additional constructs and
indicators may be required to operationalize the measurement.

1.5. Research Structure

This study is cafucted following the guideline of Design Science Research
Methodology (DSRMhat usesExpert Opinion and Singléase Mechanism Experimeas
the validation method aproposedbyw @ 2 A SNA y 3| . ThRfollav@ngIHafer 6 H 1 M H
2 answers the first research question through a systematic literature study (SLR) conducted
to obtain the general statef-the-art SOBC platform refenee architecture. fien, this
general reference architecture will be further specified for the contexa ofiral business
ecosystem in Chapter 3, following thaulti-dimensional reference architecture design
framework proposed byAngelov et al. (2012further,we specify this resulting reference
architecture into a concrete architecture as well as instantiate it intwoaking prototype m
Chapter 4. Next, in Chapter 5, we evaluate the perceived effects of the SOBC platform for
rural business ecosystamafter it is validated in a client castudy according to the TAR
approach in DSRM. Lastly, Chapter 6 then will distiissconclusion, initation, and
recommendation for future work.
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2. State of the Art SOBElatform Reference Architecture

As mentioned in the previous chapter, the current stafehe-art reference
architecture of SOBC will be extracted framientific journal articles. larder to explore the
latest development and to obtain the relevant constructs that constitute the desired general
reference architecture for SOBC, in this chapter, a systematic literature review (SLR) is
performed. In the flowing sections, the methodologs used as a guideline for this SLR will
be described, along with the result analysis and the identified reference architecture of SOBC
platform that concludes this chapter

2.1. Methodology

The SLR method being used in thesearchis following the methodlmgy used by
Rouhani et al. (2015)which is also based on the guideline to conduct SLR in software
engineering proposed bi{itchenham and Charters (2007his SLR processtlinesthree
major consecutive phases, whiareinitialized by Planning, Conductirand Result Analysis.

In this paper, the Conducting will be called as Selection, since the underlying activities are
mostly revolving arounthe sekction of previous studie®\ more detailed activity is listed in
Table 1 below and will be further described in the following sections

Tablel SLR Activities

Planning

1 Define main the Research Question andStdyQuestions

2 Select scientific databases

3 Formulate search query based on thiain Research Question

4 Define inclusion and exclusion criteria

Selection

Execution of the formulated search query for each scientific database
Article selection to each query results by inclusion criteria

Remove duplicate studies across scgntiatabases

Exclusion of irrelevant articles based on title and abstract assessment
Exclusion based on full text availability andaissessment

Result Analysis

10 | Data extraction according to defined main RQ

11 | Synthesis of the extracted data

12 | Report synthesis result on defined main RQ

OO |N|O |01

2.2. Planning

This section will focus on defining the objectives of this review and themsyeview
will be carried out. The first is to define the research questions, then select scientific
databases to pdorm the formulated search queries along with defining the criteria used to
include and exclude search results.
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2.2.1.Research Questian

Kitchenham and Charters (200ppinted out that research questions determine how
the search process, data extractiaand data analysis will be performed in order to answer
them. Thischapteraims to explorehe latest development iISOB®y identifying therelevant
constructsthat constitute the desired general reference architecture for S@8®ell as how
these constructsan be constructed into a reference architecture. In order to facilitate this
intent, the motivations inthe adoption of SOBC platformthe industrial domain and
organizational structure tisconcept is being applied, architectural components and patterns
that are being presented, as well as the utilized technology that acts as the echl3€@BC
platform should beinvestigated. Thereforethe research questions for this SLR are
formulated as follows:

Main RQ:
What is the state of the art in Servi€riented Business Collaboration platform?

SLRRQs:

1. What are the motivations for the adoption 8erviceOriented Business Collaboration
platform?

2. Where is the Servie®riented Business Collaboration platform applied?

3. How is the architecture of Servi€@riented Business Collaboration specified and what
kind of components or pattern can be found in titerature?

4. What type of technology is used in such Serndr@nted Business Collaboration
platform?

2.2.2.Scientific Databases

This section defines the scientifiatabases chosen for this review in order to obtain
relevant academic publications and answiles definedSLResearch questions. The scientific
databases selected for this review consisted of:

- Scopuslittps://www.scopus.corm)
- |EEEHNttps://ieeexplore.ieee.or)
- Web of Science / Wo8i(ps://webofknowledge.con

These databases are chosen since they are able to provide good covelagh tife
latestand earlier academic literature relevant in this knowledge domain. Moreover, these
databases are regarded as the top 5 most trusted academic resource databases. Although,
the 3rd academic database is specialized in medicine or biologieakes, and thdth
database hosts publications specifically for education sciences. Hence, the 5th database,
WoS, is selected.

2.2.3.Search Query Formulation

The search query is formulated based on a set of keywords related to the research
guestions. The ma keywords are obtained from the relevance towards answering the main
guestion as well as the stduestions. For example, the incorporation of Technology is
expected to contribute in answering the last sgbestion that is related with the involved
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techndogy in the study. Furthermore, synonyms are also defined for each main keyword as
to widen the articles that can be gathered. The following Table 2 listsliained keywords
and these keywords will be used to formulate the search query for each smeatdthibase.

Table2 Search Query Keywords

Service Organization | Collaboration | Technology| Industry Architecture
oriented Structure Area
Service Business Collaboration | Platform Logistic Architecture
oriented
SOA Enterprise Cooperaion | Web Government| Pattern
Application
Microservice| Supply Chain| Connectivity | Web- Tourism Reference
service
Ecosystem | Coordination Finance
Networked Integration SME
Business
Business Interoperable Region
Network
Inter- City
organizational
Inter- Village
organizational

Based on the keywords listed earlier, search queries for each scientific database are
F2NXdzZ F SR 6& OfdzalUSNAyYy3a GKS aeyz2yevyzdza (Seés
and further attached by the other clusterstithA Yy 3 (G KS a! b5¢ 2 LISNI (2 N
control the relevance of the search result, the search query is apptigd S | NIi A Of SQa
abstract, and keywords. The resulting search guer one of the scientific databases (in this
case, Scopus3 asfollows:

Scopus (advance search):

TITLEABSKEY

("Serviceoriented” OR"SOA"OR "microservice")

AND

(businessORenterpriseh w b a dzLJL) & OKI Ay¢é hw SO2aeadSyYy hw
GodzaAySaa ySig2N] €0

AND

(collaboration OR cooperaticn OR connectivity OR coordination OR

integration OR interoperableOR& A Y AINEND v A 30Rd A ZANEIEY AT | GA 2y £ € h
SYGdSNLINR&ASED

AND

( platform OR"web application"ORG 6 S6 a4 SN ADSNIIh XS & 6 S o6

AND

(logisticORgovernment OR tourism OR finance OR sme OR region OR city OR village

)
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AND
(architecture OR pattern OR reference))

2.2.4.Inclusion and Exclusion Criteria

Kitchenham and Charters (2005tated that defining the selection criteria is essential
in orderto reduce the likelihood of bias in the searptocess and can help to identify the
direct evidence towards the primary study. In this section, the inclusion and exclusion criteria
are defined and listed in Table 3. Following this, articles which are gorgpthe defined
inclusion will be chosen as m@idates and likewise, the ones which do not satisfy the
exclusion criteria will be removed.

Table3 Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria
English basd peerreviewed Studies Studies that arenot related to the main R(
from title, abstract and content
Studies  published in  Conferenc| Duplicate articles by title or content
Proceeding and Journal Articles
Study areas focusing in the field | Articles that are not complete or too short
Computer Sience, Engineering, Busing
Management & Accounting, Social Scieng

In this part of the research, the articles being included are the ones that are written in
English in order to ensure that the selectedielgs were internationally peereviewed. As
peer-review has been taken into account, studies published in Conferences Proceeding and
Journal Articles are selected with the same consideration as well as to ensure the quality of
the publication. Further, iduded study areas as mentioth@re being used to maintain the
relevance of the search result towards the primary study. As for the publication year, this
study does not limit the search criteria in order to capture the overall development of the
topic. Meanwhile, this review excludestudies that from its title, abstract and content do not
present relations towards the main research question or towards the topics of service
oriented architecture nor business collaboration. Moreover, since the same astiobenmon
to be found in mulfple scientific databases, duplicates indicated by their similar title or
content will be reduced. Lastly, incomplete articles or the ones that are too short, such as
only presenting their first page obtained from an onlineregawill also be removed.

2.3. Sdection

In order to further increase the relevancy of this review towards the primary study and
prevent overspending the time reading irrelevant publications, the gathered articles need to
be reviewed first. This process isiihg done in multiple steps, first ie execute the defined
search queries on each scientific database and then continued with the second step, which is
applying the inclusion and exclusion criteria as described earlier. Next, the obtained search
NEB & debtadat@are exported to EndNote indar to be further selected based on the title
and abstract. The third step is to remove duplicate results based on their title and abstract.
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in its fulktext doaument or the ones that its full text is incomplete. The fifth step is to assess
GKS T NIAOft SaqQ Fdz ¢ GSEG FyR 2yfteé | NIAOtSa
answering the main and suipuestions are seleetl. By the end of this process, 29 elds are

being selected from 89 fulext available articles and the flow of the complete process is
visualized in the followingigure6.

Execution of the formulated search query for each
scientific database

Articles: Scopus = 180; IEEE = 163; WoS = 43;

Article selection to each query results by inclusion
criteria

Articles: Scopus = 112; |IEEE = 138; WoS = 38;

Remove duplicate studies across scientific databases

Articles: Combined = 288; Duplicates = 52; Remaining = 236;

A4

Exclusion of irrelevant articles based on title and
abstract assessment

Articles: Relevant = 94;

Exclusion based on full text availability

Articles: Available Texts = 89; Selected Text = 29;

Assessment of the articles’ relevance > Selected Articles ‘ |

Figure6 SLR Articles Selection Flowchart

2.4. Data Extraction

Following the selection of the articles, relevant information that are essential towards
addressing the defined research question should be collected. These extractedtsontll
further contribute towads formulating the reference architecture through a synthesis
process that will be thoroughly discussed in the nedtion The following Table gresents
the form that is being used to assess the contribution of the etk papers in relevance
towards he construction of SOBC platform reference architect®aaticularly, theResearch
methodsin this form which consist of literature review (LR), observation &0)l experiment
(E),were beingusedby Rouhani et al. @15)in order to identify the used technique for the
design of the selected studies. In addition, they are being identified in this review in order to
discover how the output from studiesn this topic is being formulatedrurthermore, as
Rouhani et al. (201%)ave mentioned in their literature review, data extraction from the
selected studies is key in order to answer the previously defined researchiauesthis
information-gathering process is being explained ie thtter part of the followingrable4.
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Table4 Quality Assessmenand Data ExtractiorForm

No.

Extracted Data

Description

Bibliographic Reference

Presents theauthors and year of publicatio
of the research article

ResearchPurpose

Describe the proposed solution ar
discussion in relevance towards SOA/BC

Research
Method

Literature Review

Have formulated the proposed solution |
conduction a literature rerew

Observation

Evaluate an implementation iacasestudy
without enforcingany influence

Experiment

Implement an artifact and evaluate th
effects it may bring into the case study

Research
Output

Theoretical

Brought forward the generaidea, dis and
advantages or design principles of eith
SOA or Business Gdibration

Conceptual Model

Complemented the theory by illustrating th
graphical illustrations of the theoretic:
design decisions of the model that th
studies areadhering to

Architecture

Proposed the architecture of their cag
study, by includingthe design decisions ¢
the model that these studiesproposed

Implemented Artifact

Descrile how is the solution fortheir case
study has been implemented

Research
Contribution

Motivations

The underlying conditions or goals that t
participating orgaizations in a SOBC
initiative want to achieve

Applied Domains

Which business domain or what kind
organizational structure is the concept
SOBC or itglatform being applied

Architectural
Components/Patterng

How is the architecture along with s
constructsor pattern of SOBC platforngan
be identified

Technology

Expose the technologies being used in org
to realize theSOB@®latform

2.5. Result Analysis

This section presents the results from the previous data extraction in respect to
answerirg the defined SLR research questions. This section is structured to first list the

motivations in the adoption of the Servi€@riented Business Collaboration platforon

initiatives. The second is to list the industry domain or organizational structusiich this
concept is applied. The third is to collate and summarize the specified architectam&afiBC
platform along with their components or pattern found frothe data extraction result.

Fourth is to recap and summarize the technologies being usetable the SOBC platform.
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2.5.1. Motivations of ServiceOriented Business Collaboration Adoption

In order to address the question of motivations in the adoptioraefSOBC platform,
this review refers to the book Hyankhorst (2016which explains the definition of Motivation

as the reasons that influence and constrain the design of an enterprise architecture. In a
shorter definition, they are the reasons behind the decision made in the architecture. From
the practice of EA, this Mivation consisted of multiple concepts that are essential in further
elaborating the discussion in this subsection. The first concept is the Driver, which is defined

as the external or internal condition that motivates an organization to define its goals
implement the necessary chang&hie ®al is quoted as the higlevel statement of intent

or desired end state for an organization. By establishing the Goals, a set of statements that

are required in order to realize them, or known as the Requiremeiguld also be defined.

The following Table 5 shows the identified Driver, Goal, and Requirements concepts from the
extracted data which are followed by the references from which they were summarized from

Table5 Driver, Goaland Requirements of SOBC adoption

No. Driver

Goal

Requirements

1 Competitiveness

Increase connectivity [P]
P21]

Reduce complexity [P20]
Increase custome
satisfaction [P8, P15]

- Providecollaborative/shared
platform/portal [P2, P8, P11, P15, P20
P21, P23P29]

- Enable information exchange [P1, P3,
P8, P12, P21, P29]

- Enable collaborative business process
[P3, P29]

- Enable services orchestration [P8, P13
P21, P29]

- Enable integrationsf existing
applications & systems [P4, P21, P29]

- Implement SOA [P4, P172E P29]

Facilitate collaborative
functions [P5, P10]
Facilitate partnershig

formation & fulfillment [P2,
P10, P11, P10, P23, P26]
Increase entrepreneurshi
& diversification in rural
areas [P21, P23]

- Publish production capabilities [P2, F
P10]

- Publi time constraints capabilities [P5

- Enable negotiable price/cost [P5]

- Enable supplier discovery [P2, P5, P
P18, P26]

- Enable products/service
registration/catlog [P2, P8, P23]

- Enable provision of financing/fundin
[P8, P13]

- Enable  feedback &
management [P10, P21]

- Enable marketing, sales, orders [P2, P
P18, P23]

- Enable planning & forecasting [P13, P
P26]

- Enable transportation &
managenent [P18, P23]

reputatio

logistiq
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- Lower entry & capabilitiey - Provide collaborative platform/portal
barrier [P2, P10] [P2]

- Enable provision of financing/fundin
[P8]

2 Resource - Enable information exchange [P10]

- Increase efficiency [P3, P1] - Enablenformation exchange [P3, P19]
P17, P18, P19] - Implement SOA [P17]

- Provide collaborative/share
platform/portal [P17]

- Increase income/profit [P3] - Enable products/services registratic

P10] [P10]
- Increase soci@conomic - Publish production cagmlities [P10]
3 Profitability growth [P21] - Enable marketing & sales [10]
- Decrease (development, | - Implement SOA [P4, P29]
deployment, operating, - Provide collaborative/shared

transacion) cost [P4, P29]| platform/portal [P11]

The summary of the extracted data of the gathelidrature articles has shown that
the motivations of business entities adopting SOBC can be assigned rne¢ontiain drivers.

The first driver of Competitiveness is the most obvious reason that motivates the companies
to establish a business collaboratibetween each other. Competitiveness is the resulting
Driver from the external and internal circumstancegh® current business ecosystem such

as the increasing complexity of globalization as well as increasing demands to reduce product
life cycles andie-to-market (Budinskd et al., 2007Another study frormorré et al. (2006)

also justified this by stating that purchasing through a grbuping platform is incrasingly
becoming the decisive competitive advantage within companies and among groups of
companies.

These conditions have motivated companies ttablsh a set of goals in order to obtain
a competitive advantage. The first set of these goals includesasrg connectivity among
each other, which is realized by the requirements of providing a collaborative platform that
facilitates information exchinge, enables collaborative business processes, orchestrates
specialized services with each other, and sqisniegrations between existing application
assets through SOA implementation. The second set of these identified goals includes
facilitating colldorative functions between the participating companies, facilitate the
formation of partnerships & fulfillmenof the potential collaborative opportunities, and in
the case of a rural business ecosystem, is to increase entrepreneurial initiatives anesbusin
diversifications. In order to realize this set of goals, a list of collaborative functional
requirementshas been shown in Table 5. Another studylayikh et al. (2013Iso concluded
that providing an SOARased collaorative platform for stakeholders in animal husbandry and
dairy farm can increase entrepreneurshimang the young generation and prevent rural
urban migration up to a certain level.

The second driver contributed to the adoption of SOBC is regardingett@uRce. This
driver derived from the typical condition in which the potential or-lde participating
companies are strained over limited resources (capital, manpower, time, skid
knowledge), thus limiting their capability in providing the necessalkaloorative software.
Lorré et al. (2006and Svirskas et al. (2008)ated that smaller companies, such as Small and
Medium Enerprises (SMESs), establish an engagement in vaticdeed partnership supported
by collaborative software solution mostly caused by their smaller capital and lower computer
technology skills in order to invest into ICT services. It is also outlined instbdy that a
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goakdriven consortium, called Virth@rganization in their study, is able to provide higher
efficiency of transaction cost for SMEs. Moreover, through pooling and complementing their
resources together, it is believed that these companias achieve the required business
agility and competive advantage against the larger corporations. Based on the referenced
studies, these goals of lowering the barriers and increasing efficiency can be addressed by
providing a collaborative platform thanables information exchange and, in some cases,
enable financing/funding provision that is designed under the architecture of SOA

Another driver is Profitability, as it is one of the main objectives for companies to
achieve in order to keep sustainablhis driver concerns about achieving goals of iasirey
income or profit while at the same time reducing cost as extensible as pasSuniskas et al.
(2008)argue that by bringingpgether the resources and competencies between participants
in a collaborative business ecosystem, previously unreachable market opportunity can be
fulfilled, thus generates additional revenue sourééso, as mentioned earlier from the study
of (Parikh et al., 2015a positive impact on socieconomic growth can be realized through
the increased entrepreneurship level in a rural region.

2.5.2. Applied Domains of Serge-Oriented Business Collaboration

Most of the studies gathered fromhé selected articles have mentioned that the
concept of SOBC is mostly applied to the domain of Supply Chains Management (SCM).
However, due to the vast business implementation of SfMied in the selected research
articles severalmore specifiadomainsare further categorizedMoreover, another domain
where this topic is being applied is also noted out. These domains and their specialized
implementations if there are any, along withe article references that their implementations
are being stuttd upon are listed in Tabkbelow.

Table6 Applied Domains of SOBC

No. Applied Domain SubDomain
Farming& Rural DevelopmeniP21,
P23]

Supply Chain Management [P1, P2, Manufacturing [P2, P5, P1B11, P14,
1 P12, P13, P19, P23] P16.’ F.)17’ P18, P26] .
’ ’ ’ Logistics & Warehousing [P1, P4, P5,

P15, P18]
Retail [P1, P18, P23]

2 Tourism [P8, P12, P23, P29]

3 ECommerce [P3, P24, P27]

4 Banking& Finance [P8, P1#25]

5 Government [P20, P22, P24]

6 Health CargP6, P24]

7 Science & Education [24]

As stated earlier, these identified domains are mostly dominated by applications in
SCM. This domain can be further categorized into a set of more specifieni@piations
which consist of business iRarming, Manufacturing, Logistics & Warehousingd Retail.
Multiple manufacturing industries were identified proposiegrviceoriented solutionsfor
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business collaboratiarAn et al. (2012); Lorré et al. (2006); Svirskas et al. (2008); Tektonidis
et al. (2008); Wang et al. (2018); Zhu et al. (20i@ye shared a common substance in their
studies, which is to proposene&SOAbasedcollaborative platform for use among SMEs i
manufacturing industry engaged with their partners. Similarly, the applicatioa $€érvice
Oriented based Collaborative Platform has also been suggestéa ley al.(2012); Xu et al.
(2010); L. Zhang et al. (20 which in their studies is applied in the logistics industry.
However, An et al. (2012)extended the application of this similar in characteristic
collaboration platform, by coordinating the services of Safduction, Logisticsand
Finance using a unified contnmechanism.

Anotherapplied domain identifieds the Tourism industryfollowed byE-Commerce,
Bankingand Finance, Governmenihe tourism industryshares a similar characteristic with
SCM by alsmvolving participations from multiple types of business in their value chain such
as tour agencies, airlines, hotels, rent@fsihui, 2008)etc. Banek et al. (2008)elieved that
the key step to improwmgthe e-Business in Croatian tourism was to provide a tourism portal
where service and product providers can register their services/products and oféen th
publicly to a usefriendly interface.Smari et al. (2006have proposed an architectural
framework for collaborative -€ommerce. Hwever, the latest study about the
implementation of an SOAbased integrated emarketplace platform that enables
interoperation between multiple enarketplaces has been proposedIsynanto et al. (2019)

The same approach has also been appliedh®sfinancial technologyndustry previously,
where an integrated aplication platform based on SOA capable of combining financial
statements of all integrated banks and generating a composite report through the use of web
services is propose@uryatmojo et al., 2018%imilarly, this approach has also beeplal

to governmental secta where an ineroperable SOAased architecture government
portal is needed to provide a ors&op seamless access solution for the citizens, business, and
tourists.

In the contextof rural developmentParikh et al. (201%)ave proposed a collaborative
platform based on SOA the livestock farmingector, while Schaffers et al. (2016); Uhryn et
al. (2020have proposedn SOA based collaboration platform to be implemented and applied
to the rural business ecosystem where a variety of business domains rangmditoeies,
retail, tourism and agriculture are the major economic drivéo capture the three different
elements that influence the technolg@doption decisions in an enterise the Technology
OrganizatiorEnvironment (TOE) framework is referrd@®bker, 2011; Tornatzky et al990)
Schaffers et al. (201®gs shown that the study of SOBC in the contexuddlrdevelopment
was driven by the limited availability of technological infrasture despite the eagerness of
a large number of small to micentrepreneurs, business associatipr@d local policy
makers to form a collaboration initiative. Meanwhikaiikh et al. (2015havenoted that the
demand in economic growth followed by the scarcity of information availability as well as
information utilization between stakeholders in the livestock farming sector wezentitable
stimuli towards the needs for calborative technology intervention. These findings imply that
the limited access towards business supporting technology as well as collaboration enabler
technology has been the focal constraint towards the techgaal adoption maturity in the
rural business ecosystem that can contribute to their economic growth and competitiveness
development. This limitation also imposes the higher challenge that the potential participants
will encounter when they have decided éstablish a collaboration initiative.

In contrast to the previous findings, other industrial domains that have been frequently
studied, such as Manufacturing, Logistics & Warehousing in Supply Chain Management, have
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shown that their higher level of matity in technological adoption is mainly coiftuted by

the availability of their existing or legacy business supporting technologies due to their larger
capital, higher network, higher demand and higher capability and knowI@gigginska et al.,
2007; Wang et al., 2018)ektonidis et al. (2008)ave also noted that a major part of the ICT
applicationsmarket for business in Europe was dominated by large multinational actors that
focus mainly on the higend market segment, which has reached their maturity in
technological adoption. Moreover, a study conducted Bgnek et al. (2008has also
describedthat the success of the implementation of SOBC in Croatian tourism is due to the
recognized advantages oflmisiness by large Croatian rédé&s, banks, telecommunication
operators and companies involved in other commercial aréxgerall, tlesediscovereshave

made certain that the concept of SOBC has been applied to a diverse set of domains ranging
from production and manufacturing sectofogistic, retail and commerce, banking and
financing as well as government

2.5.3.ServiceOriented Business Collaboratn Architectural Layerg& Components

Multiple SOBGrchitecture modelsanbe identifiedfrom the selected studies along
with the componats or patterns specified in them. However, a set of similar properties in
relevance with the concept @OAcan be identified from themLankhorst (2016has stated
that typical serviceoriented enterprise architectural design may lead to a layered view of the
enterprisearchitecture model. Based on this, common atetiural layers based on SOA can
also be extracted subsequently from the studies. The following Tgmesents the common
architectural layers that can be found from the selected studies revolving in theept of
SOA

Table7 Architectural Layers in Service Oriented Business Collaboration

No SOA Layers Descriptions
1 | Presentation [P2, P8, P| A layer that provides users with a consistent interfg
P13, P15, P16, P19, PJ such asaWeb-Based portal or Mobilépplication. This
P21, P22, P27, P28] layer ensures that all users can access and seek
service requested in a unified wéyu et al., 2010)

2 | Value Chain [P12, P13, P] Comprises of business processes that are openet
P19] combined with other enterprises across organizatio
boundaries(Yuhui, 2008)

3 | Business Procsss [P2, P9| Functional integration that groups and orchestrg
P12, P14, P15, P16, P] (business) services from the underlying business se
P28, P29] layer irto a flow of business acities (Wolfert et al.,
2010; Yu et al., 2010)

4 | Integration [P2, P7, PYIntegration of services through the introduction
P15, P16, P17, P18, P]intelligent routing to the proper target, protocd
P22, P24, P25, P27, P28]| mediation, and other necessary transformatid
mechanisms facilitated by Enterprise Service Bus (E
(Yu et al., 2010)
5 | Services[P2, P4, P9, P1Z Describes the implement@n of information processing
P13, P14, P15, P16, P] functions of the business processes and how busif
data transferred from one system to another system
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P18, P19, P20, P21, PJ enterprises thraigh publishing reusable applicatic
P28, P29] components for information interoperability betwee
entities (Ismanto et al., 2019; Jiang et al., 2012; Woll
et al., 2010)

6 | Applications [P4P12, P13| Describes the encapsulation of existing applicati
P14, P15, P16, P1PR19, | using typical componerbased technologies offering
P20, P24, P27, P29] standard web service interface to the business serv.
(Wolfert et al., 2010; Yuteal., 2010)

7 | Technological Describes the underlying involved technologies suc
Infrastructures [P16, P17 Operational Systems, Networking, Databasesl Data
P19, P22, P24, P28, P29]| Center Servetsetc., and their structures in supportin
busines applications and services.

However, even though these selected papers have presented architectural layers of
their solutions based o80A inconsistenciesand redundancies in their architectural design
decisions of each layer between each researaltystare identified. An example of ése
inconsistencies is the existence thie Integration Layer in conjunction with the layers of
Applications and TechnologicInfrastructures since the integration of services is also the
realization of integration of gplications. Other layers, such as between Presentations and
Applications or between Value Chain and Business Processes, are also overlapping with each
other due to their tendency to ambiguate each other existence based on their involved
components. Moreoer, the extractedSOAlayers in Table/ also tends to only limit the
architectural view of Applications and Technological Infrastructures in realizing Sdovices
orchestrate Business Process. This implies that strategic and motivational aspects of the
busness collaboration have not ybéeenintegrated irto this architecture, which should be
essential for the sake of optimizing Business and IT alignment feratiffperspectives of the
whole enterprise.

Table8 Identified SOA Layms Translated into ArchiMate Layers

5 | Technology

No. ArchiMate Layers Identified SOA Layers

1 | Strategic (not identified)

2 | Motivation (not identified)
Value Chain

3 | Business Business Processes
Services
Presentation

. Integration

4 | Application Services
Applications
Integration

Technological Infrastructures

6 | Physical

(not identified)

7 | Implementation and Migration

(notidentified)

To facilitate a more comprehensive approach in designingrdarprise Architectures,
the use of ArchiMee language full frameworkas explained in Sectiod.4.2 will be
advantageous in this case since it supports the architectural layetsaté@/ and Motivation
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as well alongside Business, Applicatiand Technological layefckankhorst, 2016)Table8
illustrates the translation of the extracted SOA layers into the correspondioliMate
Layers. It is observable that by integrating the overlapping SOA layers, such as the Value Chain
and Business Processes, into a single Business Layer in Archivtaiee aoncise and less
ambiguous architectural layer can be achieved. Moreovenugh this translation, the layer

of Services from SOA can be further specialized timoServices concept in the Busingss
Application and Technology Infrastructulayers of ArchiMate. This action is taken in order

to facilitate different perspectivesof Services between different stakeholders in an
enterprise, such as between the perspective of higher managements who concerns more
towards services offered to the customeos partner and the perspective of application
developers who concerns with the pigcation services to support application integrations.
Along with this, this decision also enables crag®r dependencies that represent the
relation between Business, Ajpgation, and Technology Infrastructure layers, which is further
promoting the algnment of Business and (Nardi et al., 2016)

Aligned with the definition bSOBC that this paper has put forward earlisankhorst
(2016) also noted that the Service concept plays a central role in the seorieated
enterprise architectural design and its layering. A Service is defined as a unit of fuhigtiona
that some entity makes available to its environment and provides valuesftain entities in
the environment which is known as the service consumers. In order to be externally or
internally operationalized, Business Servicefrst internally realzed by a set of Business
Behaviorswhich, one of them among others is by a s#ft Business Functions. A Business
Function groups behaviors based on required skills capabilities, respuicepplication
support(Lankhorst, 2016)Since ArchiMate architectural layersviedeen listed in Tabl8, a
set of Business Functions and itheelevant business behaviors which belong to the Business
Layer extracted fronthe curated studies is listed in Talfi&elow.

Table9 SOBC Business Functions and Relevant Behaviours

No | Business Functions Relevant Behavioré\ctivities
Request Order Detail [P1]
Plce Order [P23]
Ordering& SalegP1, P2, Confirming Purchase [P1]
P13, P18, P23] Confirming Sales [P1]
SetPurchase Rules [P2, P9, P11]
Negotiate Purchase Rules [P2, P9, P11]
Register and Update User/Buyer/Seller [P8, P11, K
Regiser and Update Product/Service [P8, P9, P11,
P13]
Production & Procurement| Search/Request Seller [P2, P11, P13]
[P2, P13, P18, P23] Select Seller [P2, P13]
Search/Request Product/Service [P2, P8, P13, P14
P23]
Select Product/Service [P2, P13, P23]
Warehouse/Stock Request Stock De_tail [P27]
3 Management [P23, P27] Update Stocletail [P27]
’ Notify Stock Changes [P27]
4 Place New Shipping [P28]
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Shipping Preparation [P1]

Shipping [P1, P14]

Receiving Preparation [P1]

Receiving [P1, P14]

Request/Send Quotation/Invoice [P2, P14, P28]
PaymentSettlement & Authorize Payment [P27]

5 Financing [P1, P8, P13, P1] Confirm Debt/Credit Settlement [P1]

Distribution & Logistics [P1
P13, P14, P18, P23, P27,
P28]

P27, P28] Confirm Payment [P1, P27]
Apply& Close mancing Pg
6 Marketing [P13] Product Promotion / Service Proposition [P25]

Submit ProdudServiceReputation [P11]
Submit SellgBuyerReputation [P11]
Request Sales Reporting [P25]
Request Finance Reporting2B]

7 Reputation [P11]

8 Data Analysis [P8, P25]

As concluded in the previous section, the relevance of the curBtesiness Functions
and theirrelevant business behaviois closely related to the domains thfe productionand
manufacturing sector, logist¢ retail and commerce, banking and dimting as well as
governmentHayashi et al. (200pyoposed a pattern involving collaborative activities among
participants in the retail industry which consisdf Business Funais tha realize the
Busines$-unctionsof Ordering, Distributionand Account Settlement. Complementary to the
previous casel.orré et al. (2006have proposed a set of collaborative activities in a greup
buying portal for SME clusters, which mainly discuss about providing business furadtions
Procurement and Supply Management, Order Manageneamd Partnership Management.

Meanwhile,Li and Englert (201@yent beyond Ordering, Procurement, Distribution
and Account Settlement by expanding their Collaborative Business Moitelcavering
businesgunctionsof Marketing and Financial Collaboration Managem&atfian and Albasl
(2019)have complemented the busineimctionsof Settlement & Financing lemphasizing
the Paymentservice where it containgactivitiessuch as payment verification and appraval
Tektonidis et al. (2008have suggested thaBusiness Functiorsuch as Reputation
Management thatis connected to the portal via web seceés is substantial in providing
information about the reliability and expse of potential partners. Meanwhil&anek et al.
(2008)haveargued that the provision of Business Analysis through shared collabodatia
is the central point to seize the market competition along with the provision of support from
the government such as in the form of Financimgese findings conclude the dission
towards rediscovering tharchitecture of Servic®riented BusinesCollaboration present in
the selected studies. Components relatedthe architectural layeof Businessn ArchiMate
have also been identified and elaborated, and the ones relatdtie layers of Applications
and Technological Infrastructure will besdissed in the next section.

2.5.4.ServiceOriented Business Collaboration Technology Enablers

This subsection discusses tiype of technology used in the Servi€giented Business
Colaboration platformthat has been extracted from the selected studies. Mple studies
have mentioned the provision oh web-based portal or take in the form oh mobile
application. Some studies have suggested the use of technoltitaésre based on open
source standards, while others have proposed a set of solutions tleatlereloped and

32



offered by renowned IT vendors. Tabl® below shows the list of technolags that are used
in a typical SOBC platform implementation and being listed under the architectural layers of
ArchiMate, which involves the Applications and Techgoll Infrastructure.

Table10 SOBC Integration, Applications af@chnological Infrastructure Components

No. | Layers Category Technology
- Web-Based [P2, P8, P9, P11, P19, |
Portal User Interface P21, P22, P24, PR7
- Mobile Application [P8]
Messaging Format - XML and ebXML [P1]

1 | Applications - SOAP [P4, P7, P12, P19, P20, P24

- REST [P20, P24, P28]

Communication - RequestResponse [P9, P21]

Model/Message Patterns | - PublishSubscribe [P9]

- Enterprise Service Bus [P2, P4, P7,
P9, P14, P16, P19, P22, P24, P27,

- Services Gateway [P9]

Web Servic&tandards

Service Orchestrator,
Application Integration

5 Technological Middleware - MessageOriented Middleware [P24]
Infragructure - MSSQL [P22]
- Oracle DB [P22]
Databases - PostgreSQ[P22]

- MySQL [P22]

Most of the selected studies were emphasizing on the use of Enterprise Service Bus
(ESB)Lorré et al. (2006has used Petals ES&dinology in supporting the integration of
affiliated information system and orchestration of services. Meanwlidleng et al. (2008)
have mentoned IBM WebSphere asne of the application and integration middleware
solutiors offered by renowned IT vendarThis middleware solution has also been brought
up byWolfert et al. (2010nlong with other middleware soluti@offered by IT vend@such
as Oracle Fusion, Microsoft BizTalk, SAP NetWeaver, , Tébco Other middleware
technologies that are praosgied to developers aan opensource software solutiolsuch as
WSO2are alsoobservablen these studiesasKurniawan and Ashia(2016)have pregnted
how they configured the mediators of the ESB to facilitaézessary data transformation
mechanismsIn addition,Delgado et al. (2018)ave involved ActiveMQ as their Message
Oriented Middleware (MOM) in their prototype implementatioadhnological architecire,
though they have not elaborated their justification for this decision.

The decision towards the use of other cateigsiof the identified technologiess also
extracted from these studies. Initial studiggsve shown that SOAP ihe preferred Web
Senice Standards to be usddiang et al., 2012; Svirskas et al., 2007; Yuhui, 2008; L. Zhang et
al., 2006) However, more recent studies have showsitiend in using REST A@slgado et
al., 2018; Sedek et al., 2012; Sofian & Albardd,9? Finally, hese results concluded the
discussion in the search tfe type of technologies being used in a typicathv&ze-Oriented
Business Collaboration platform. However, these resalitained from the selected studies
could still possess gaps compared to the latest implementations in the industry due to their
discussion that is more focused enabling the businessollaborations along with the limited
space in their studies.
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2.6. Servie-Oriented Business Collaboration Reference Architecture

This sectionaims to construct a Servig@riented Business Collaboration reference
architecture that is analyzed and derived from the findings gathered filmensystematic
literature review. The raew is conducted by exploring the latest development in service
oriented business collaboration, specifically, to gather the motivations in its adoption, the
industrial domain that the concept is being applied, the architectural layers and components
that are involved and utilize technologies that act as its enabBasedon the findings and
analysis in the previousections the reference architecture as shownhkigure7 is proposed.
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Figure7 ServiceOriented Business Collaboration Reference Architecture

This reference architecture is modeled using ArchiMate since it is one of the proven
modeling languaggfor designing enterprise architecture in numerous rifd practical case
studies (Lankhorst, 2016)The design of this reference architecture is based onréseilt
analysis carried out in the previous sections, which is aimed to answer the first research
question of this research. Based on the translatiorSGfA into the ArchiMate architectural
layers in subsection 2.5.3, 4 architectural layers that consisMotivation, Business,
Application and Technological layers are identified. This addition of the Motivation Layer
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complements the missing link between the extracted SOA layers and the motivational aspect
that the participants of a value network aim tolaeve when they establish their business
collaboration.

In subsection 2.5.13 main Drivers that motivate business entities to establish SOBC
initiatives with value partners have been identified. These drivers consist of Competitiveness,
Resourceand Prditability. The success of these Drivers is being influenced by a set of goals
that are listed in the earlier Table 5. Additionally, some goals are also identified to be
influential to the other goals as well as being a specialization of a higher geedgalsuch
as the goals that influence the Profitability Driver. A set of identified Requirentbats
contributes to the realization of these Goals have also been listed in Table 5. However, these
Requirements are not illustrated in this reference atebiure in order to avoid an overly
complex model.

The second layer is the Business Layer, which in this reference architecture is
constituted by Business Functions. This layer is derived from the result analysis conducted in
subsection 2.5.3, in which tHeusiness Functions and their relevant behaviors are identified
from the curated studies of typical SOBC initiatives. These Collaborative Business Functions
should be able to realize the expected Goals that the participants of a value network desire
to acheve. A example of this is through the provision of Collaborative Business Functions in
a business collaboration environment, a vahdded partnership formation to tackle
business opportunies that exceed individual participants capabilities can finaly be
facilitated (Svirskas et al., 2008Forrespondingly, through the realization of this goal, the
goal of increasing their income drthe Compétiveness as well as Profitability drivers will
also be positively influenced.

The third layer that constitutes this reference architecture is the Application Layer, in
which it supports the Business Layer with application services realizedpplcation
components (Lankhorst, 2016) The Application Layer in this refgce archiédure is
composedof Application Components, Application Servicasd Application Collaboration
constructs Reaworld implementation of the elements in this layer is diverse. However,
common conceptslerived from the selected studies have Indésted insubsection2.5.4 and
able to be identified in this reference architecturExamples of these concepts are the
provision of Collaboration Portal applicat®fe.g.,Web-Based, Mobile Basedr proprietary
Desktop Based applications) and the mmation with other existing/legacy applications
through the SOA Based Collaboration Platform using Web Services technGithggy.
elements have also been identified such as the messaging format andeveice standards
used for communication between apgditions, bt these decisions mostly dependent on the
current trends or technical requirements in the industry and are independent with the
decision to align with the Servig€@riented Architecture.

The fourth layer, which supports the third layer, is thecAm®ology Lger. This layer
offers infrastructural services such as processing, storage, communicainuh system
software needed to run the applicationd.ankhorst, 2016) The commonly identified
elements that support applicatiomiegrations and collaboration platforms in typical SOBC
initiatives are mostly about the provision of ESB, adagxged in subsection 2.5.4. Other
elements that are aggregated to work together with the ESB are the deployment of Database
Management Systenmglong with Messag®©riented Middleware and Services API Gateway.
However, the provision of the late two elementsdependenton the IT vendors and they
either come bundled together with the ESBawe not yet provided as a default.
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3. SOBC Platform for RafF Business Ecosystem Reference
Architecture

Following theidentificationof the SOBC Platform reference architgre that has been
done in the previous chapteran investigation to specifiyand designthe reference
architecture of SOBC Platform faural businessecosystens is then to becarried out Based
on the framework to anale and desigra software referencearchitecture byAngelov et al.
(2012) the first step is to state the goal, application contextd the timing aspds of the
architecture. This step ensures that the reference architecture being designed willtheeet
precise interpretation by thepotential stakeholders of the reference architectur&@he
process is thefurther carried onby designing andgpecifying tle architecturalcomponents
according to thedramework byNakagawa et al. (201#)at has beerpreviouslydiscusseds
the integrated reference architecture design framework irct8mn 1.4.3

3.1. ArchitectureGoalsDefinition

The first concern in designing the reference architectafean SOB®Ilatform for rural
business ecosystesis to define the architecture godh this step, the question GiVhyg this
reference architecture is being defined needs to be answered. As statéthdglov et al.
(2012) two possiblevalues can be distinguisheid classifying the goal of a reference
architecture The first one is astandardization of concrete architecturdbat aims at
system/component interoperabilityand the second is as é#acilitation of the design of
concrete arbitecturesthat aims to provideguidelines and inspiration for the design of
systems Since thebjectiveof this research is tprovide abaselhe modelthat can be used
by researchers or practitionets design ebusiness collaboratioplatform for ruralbusiness
ecosystersthat follows the principles of SOA, then this reference architecture to be designed
falls under the facilitation category.

The need for a business collaboration platform for rural business ecosysthat
follows the principles of SOA comes from numerous factnsong all of the factors, one of
them is the high saturation of low valwslded production activities and the redutkevel of
information technology support in some of the population that makes local buseses rural
areas suffer from a lack of competitiveng€3unha et al., 2020parikh et al. (2015)oted
that the reduced degree of information technologypgort andinformation synchronization
among each other raises the necessity to collaborate between stakeholders in order to enable
ahigher levebf valueadded production activitiesdowever based on a SWOT analysis of ICT
development in rural performedy Sari et al. (2018}t is discoverd that budget constraint
is one of theinhibiting factors of ICT development in rural areabhis causes a limitaticio
the capability ofvalueadding activities and accessibility towards market information, sales
channels and funding sourceMoreover, tere is anobservableignorance andibsence of
synergy between governmental agencies aBd party enterprises that possessthe
authorities and resources or capabilities to initiate and administeendbled business
collaboration with rural business commities (Cunha etal., 2020; Sari et al., 2018)

In order to mprove this situationsome preliminary actions are required. Due to the
budget and authorities possessed by the governmental agencies, theiisrtdenitiate the
development and provsion ofICT facilig andthe infrastructure fora collaboration platbrm
that enables business collaboration between itseff? party enterprisesand rural business
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communities Furthermore, their role tenforce and mantain closecooperationwith each
otheris also crucial for this initiativériedland etal., 2008) Through the previous systematic
literature review, it is discovered thatue to the potential size antigh flexibilityof these
rural business communitieghe larger and more F€apable highly specialized enterprises are
starting to considr the value in establishing a collaborative value network among each other.
Lulu (2019)has identified that by proding valueadding services such as facilitating
transactions onan online platform, ITbased enterprises operating in an onlbased
platform such as €ommerce of late may gain extended market penetration and diversify
their sources of profitabilityTakng this observation into accousthese3 party enterprises
may bring shared benefits to each otHeyrexposing and providing their specialized resource
and capabilities to participate and collaborate in this initiatiMeanwhile, from the
perspectiveof the rural business entities is Bxpose their specialized competencies and take
advantage ofthis collaboration platformnitiative in order for them to gain access tonding
sourcing, procurement sourcing as well as madades channel

Taking thissituation into account, an ICT solution in the form ah SOAbased
collaboration platform that aims to increase information and business process connectivity,
market sales and funding source accessibilityeisoming a necedsi Due to its possibilities
to be scalable and extendable in response to the availability and participation of the service
providers aninfrastructural design decision that adheres to Sern@réented Architecture is
necessaryfor realizing this initiatre. Sincea crossenterprise application integration that
involves interorganizational business processes and services orchestratioi@akaliblace in
thisrural development business collaborationtiative, the need for an integrationeference
architecture to gain a clear undeestding of the future information systesarchitecture and
to facilitate the implementation of new business processes across heteengsrenterprise
applicationsintermediated byenterprise service bugs need@ (Puschmann & Alt, 2004;
Themistocleous & Irani, 20Q3)hus, the goal of the reference architecture to be developed
in this researchs to be paraphased to deliver a reference architecture inogisioning &
SOAbasedbusinesscollaboration platform that aims to increase information connectivity,
inter-organizational services orchestratiomnd heterogeeous enterprise applications
integrations for he context of rural business collaboration sgstem.

3.2. Intended ApplicationContext

Thenext concernfollowing the architecture goal is regarding the intended application
O2yGSEG 2F GKS RSaA3IYSR I NOKAGSOUAINGBZKRAY 6 KA
should be answere@Angelov et al., 2012Firstof alli KS RAYSyaizy 2F a2 K2
designerdhat were involved in he constructionof this reference architecturdn the case of
this research, the obviowdesigneris me asthe author of this research itsellowever, taking
this fact into a broader perspective, thdesign teamthat can be responsibldor the
constructionof this reference architecture may take tfierm of a research group, research
body, or research institution.

Secondlythe subRA YSy airz2y 2F G2 KSNBé¢ FadSyLiia G2
recipient organizations at which this reference atebture is intended to be applied for the
design of theconcrete architecture. Even though a reference architecture can be designed
with the scope of aingle organizationn mind, this reference architecturen particular,s
designed to beappliedto multiple organizationghat share a common goal in estadfing
and enriching a SOAbasedrural businesgollaboration platform witha set ofcollaborative
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business functionsAs described in the earlier sectiofinet saidmultiple organizationsnay
take theform of government agencies whuave the right to alloate necessary budgeb
enforcethe work programthat concernghe connectivity and cooperatioamong business
entities, 3" party enterprisesvho possess the resources and capabilitiesffer colleborative
business functionmto this I'Fenabled businescollaboration, and rural business entities who
are able toexpose their specialized competencies apalrticipate in this collaboration
platform initiative. Moreover, the scope of the said rural ihi$ research ishe region that
possesses a lower poptilan density (compared to urban), a high concentration of
production in low added value activitigmnd a reduced degree of information technology use
in most of its business segmer{tSunha et al., 2020)

¢ KANREf &3 (KS laditBssds thetyhin@tiat tilis?refefeyicé architectige
being designed. A reference architecture may be classifiedlassical reference architecture
when substantiabest practices with a number of different concrete systems are available.
Even though a number of studies that dissusiral development orrural business
collaboration ecosystem have beeonducted previously, rarely have proposadonaete
architecture that takes the paradigm of EA astrategic businesdT alignmentinto
considerationBased on this reflectigrelassifying the referenceditecture proposed in this
research as alassical reference architectunell be risky.

Hence further analysis is required tbetter classifythe reference architecture under
discussion in this chapte’Among other research articles that study busimesitities
collaboration ina rural context,Friedland et al. (2008)ave proposed an architecture of
collaborative procuremeninodel for networked micreenterprises in rural South Africa,
which is the most related afaict as the one being discussed in thibapter. However, this
architecturetends to belimited to the identification of thenvolvedstakeholders in value
adding activities in a network of micenterprises and lacking the elaboration dhe
orchestration of bginess processes and business services among each @therto this,
consideraton regarding the fact that the algorithm or architecture best practicesdedfor
this application hge not yet sufficiently proposed by the time that this study is beingiedr
out justifies that the reference architectuisproposed in this researatan beclassified as a
preliminary reference architectur@ased on thalefined goalsearlier and this application
context specification, this reference architecture can be chatl with the reference
architecture variant of Type Svhich is goreliminary, facilitation architecturedesigned to be
implemented in multiple organizationsaccording to the description in Section 1.4.3
previously.

3.3. Architecture Design and Specification

This dimension consisted of sttimensions concerning the type of information being
included,the possible level of detaét which the elements are being defined, the level of
abstraction and the level of formality of the reference architectur@ince his reference
architecture is categorized as a Type Bai$ to be detailed or at least sequhetailedin a sense
that is able to provide details for the innovative aspects and the implementability of the
architectural components and design decisigAagelov et al., 2012fFurthermore, this type
of reference architecturshould also be aabstractarchitecture and designed as a forhaa
semiformal architecture. This means that the components contained in the architeenare
specified in terms that generally specify its functionality and the representation of the
architecture is based on a walkfined notation or modeling languagerch as ArchiMate for
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EA modelingThe identification of the type of information or componentshe included in
thisreference architecturghowever, will follow the guideline used biakagawa et al. (2014);
Rohlirg et al. (2019pgs stated earlieand will be discussed in the following subsections

3.3.1. Architecture Requirement Analysis

The first two steps to initialize the Pro&# framework are to invegfate information
sources and identify the architectural reigements of the reference architecturen order to
obtain the relevant requirements of the reference architecture for SOAbased rural
business collaboration platform, the informatiois being investigated from research
publications that have study facus on business development and collaborationanural
context. Furthermore,the selected research articldser SLRn the previous chaptethat are
relevantto the studyof rural business caboration in this section, are being referred again
to alignwith the guideline suggested iyakagawa et al. (2014); Rohling et al. (2Gb8}his
requirement analysis.

According to the previously defined architecture goal and stakeholders (recipient
organizations at whiclthis reference architecture is intended to be applied) in the earlier
sections, the focal concern of the rural businesses that constrains them irvagheconomic
welfare is relatedo the low competitiveness level of their businebsukti et al. (20D) have
proposed that in order to improve competitivenessainural context,the implementation of
rural smartness is required. This rural smartnissbeing referredo as the situation where
the facilitation of IT infrastructure and IT services can ewsr rural citizens in improving
their welfare.

However Parikhet al. (2015); Schaffers et al. (20b®ted that the focal reason behind
GKS NHz2N} f o0dzaAySaasSaQ RSTAOASY QRelinitgd atc&K A STA Y
to business supporting and collatation enabler technology available to them. These access
limitations manifested in the form of limited digital literacy and resource (budget or
capability) limitations, which in turrgre being consideed as a high entry barrier from the
perspective of lhe rural businessesThis issue contributes towards the reduced degree of
information connectivity among their peers, which also hinders them to find potential
partners. In relevance with information coectivity, Lusch and Nambisan (201%)ggested
that in order to foster service innovation, a service platform that can facilitate collaborative
information and service exchange between actors inetwork is essential. This suggestion
then marksthe conjecture that a service platform is an integral component in the
development of rural businesses since it enables them to digitize their offerings, decouple the
information from their isolated envonment and form a collaborative value chain.

Althoudh the need for a rural business service platform is perceived to be compulsory,
in practice, the budget for its provision is under a constrain. This is due to the fact that most
of the time, the responsility to initiate the initiative is being carried evby the government
agencies in charge and the existence of other pressing matters binds their budget expenditure
on IT services and infrastructui®ari et al.2018; Talbot, 2016Naturally, their competencies
to develop relevant IT services with the needs of the rural businesses to compete in the
industry is als@t riskof beinginadequde due to their nonprofit-driven initiative. In respect
to this, the sad competencies can actually be identified to have been grown mature by the
3" party IFhbased enterprises that are competing in the industry, such as enterprises that are
competingin e-marketplace and tourism reservation industry. In this case,invelvement
of a government entity to initiate the provision of essential IT services for rural businesses
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and enforcement of collaboration with"Bparty service providerss then perceive to be
crucial in order to provide the essential IT services efficyentl

In relevance with provisioning the essential IT services for rural busingdseka et al.
(2020) stated that, lately, rural regions aralreadyin the effort to tackle economic and
business developmenthallenges that are related to business cooperation networks, ICT
enabkd precision agriculture, IGdnabled tourismand Digital MarketingSubsequentlya
studybased on interviews and observations rural community representativesuggested
that there is a demand for a collaborative platform that can support informationtfieir
livelihood (or sustenance) such as the market price and availability information for the
procurements of equipment and raw materi#the market price for the production of the
local communities as well as the market commodity priari et al., 2018)It is also
demanded that this platform carupport promotion for their local produce, competencies
and tourism to the potential customers in order to gaihigher level of market access.

In addition,Naldi et al. (2015have argued that in order to achieve smart growthural
FNBlFas GKS RS@OSt2LISyid 2F (GKS NB3IA2yaQ LRGS
characteristics of local diversity should be administered. This is due to thth&different
regions may possess diversified economical activitiesdahacorresponding to their varying
business traits and needs. In relevance with diversified economical actidligga et al.
(2020)also suggesd thatthe promotion of information regarding heritagesuisine, natural
beauty, and ancestral traditionBom the rural regiorsis essentialThis is vital for rural regions
to be able to showcase their regional uniqueness to the potential customer or investor.
Moreover, through this approach, a clarity towartburists preferences and satisfaction for
the tourid attraction in thelocal rural region will come tthe surface and open the possibility
for extended data analysis to further increase the competitive advantage.

Correspondingly with product and service registration, the ability to manage anldl fulfi
incoming ordes from various sales channgls highly regarded b$chaffers et al. (20169
bring a positive impact towards rural business development. However, due to the numerous
and diverse sales channel platform that are existing recently, whichcauzgse redundancies
in the business processes perceived by theal businesses as thasers, @ SOAbased
platform that facilitates the management of variousMarketplace platforms is deemed
necessary(lsmanto et al., 2019)In order to facilitate the realization of this S®Ased
platform, which emphasize the integration ofiultiple application components and the
orchestration of their application services, the use of ESB has letmenstandard best
practice among publicationfDelgado et al., 2018; Ismanto et al., 2019; Suryatmojo et al.,
2018)

Zavratnik et al. (2018)ave noted that in applying the concept of Smart Village, an
effective publieprivate-community partnershi@ndaccessprovisionto fundingmechanisms
are requisite Banek et al. (2008)ave suggested that participation from the government in
providing fnancial or funding aid t@n individual business entity should be encouraged in
order to ontribute to the success of the business collaboration initiative. However, funding
from the government is often inadequate and unavailable at times to support n@ryi
investment activities of the businesses in the rural community. Obviously, a privateiing
company will have the resource and capability to financially support the requirements of local
rural businesses, but it will lack the participation and conirvily from the local communities.

Sariet al. (2018have made clear that direct access towards a funding source, without
a commssiontbased intermediary broker agent, is essential for these smaller business entities
to secure the required capital for their business. This is in conjunctigh what a
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crowdfunding solution may offer. Crowdfunding is the process to rmas®aller anount of
funds from multiple investors willing to finance the development of a project or business
entity, andTemelkov and Gulev (2018ave suggested that crowdfunding platforms provide
the means to eliming the need foran intermediary in obtaining funds through the
conventional financial souec Thus, in this case, partnership with crowdfunding platforms
should be the best approach in order to raise the sustainability development of the local
business irrural communitesthrough extended connectivity and participation between all
of the stakelolders.

3.3.2 Architecture Design Synthesis

In this step previously identified architecture goal, intended application contexid
architecture specification are beinfyanslated and synthesized into a set of enterprise
architecture models. The models are being represented in ArchiMate modeling language as
described in section 1.4.2 earlién. order to narrow down the scope afterest of the target
stakeholders of theeference architecture being discussedthis section 6 architectural
viewpoints aresynthesized angroposedaccordingly

RuralBusiness CollaboratioMotivation Viewpoint

As demonstrated bjNakagawa et al2014); Rohling et al. (2019&ll of the discussed
requirements in the previous sutection are being listed as Architecture Requirements in the
following Table 11 belowNakagawa et al. (2014)so suggest that, in order wpme up with
the architectural requirements, a set of system ragments that may be comprised of
functional or nonfunctional requirements envisioned for the software systems in the
application domain should be identified beforehand. Furthermore, thespiirements are
being grouped according to whabornatzky et al. (1990)ave suggesed that the adopton
and implementation of Busined3 innovation within the context of an organization should
be structured accordingly to the technologyganizatiorenvironment (TOE) framework.

Tablell System andArchitecture Requirements

No System Requirement Architecture Requirement| Group
The dility for the rural business entity to
register for a user account

Access fothe rural business entity to

2 | register local products or servisto the
platform

Access for rural business to register
funding request to the platform

The dility of the rural platform to

4 | integrate with 39 party marketplace
platform Provide access to
The dility for the rural business to marketplace

5 | manage incoming sales orders frori{ 3
party marketplace platform

Facilitate digitization of
rural business ecosystem
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No

System Requirement

Architecture Requirement

Group

The dility for buyers to discover local
products or services from both rural
platform or 39 party marketplace platforn

The dility for buyers to settle transaction
through 3¢ party marketplace platform

The dility of the rural platform to
integrate with 3¢ party funding platform

Access for rural business to apply fundin
request to 3 party funding source

10

The dility for the rural business to
provide and publish their business
description to support the funding requeg

11

Access for the local citizen participate in
an online crowdfunding initiative

Provide access to funding
sources

12

The dility of the rural platform to
integrate with 3% party tourism pldform

13

Access of the rural platform to register
and promote local tourism to'8party
tourism portal

14

The dility for tourists to discover local
tourism, produces, cuisine,
accommodation, heritageand tradtions

Facilitate promotion of rura
amenities

15

The dility for the rural business to
synchronize their offerings tithe
corresponding specialized marketplace
platform

Support economic potentia
specialization

16

The dility of the rural platform to
integrate with 3% party marketplace
platform

17

The dility of the rural platform to
integrate with 3% party funding platform

18

The dility of the rural platform to

integrate with 39 party tourism platform

Enable efficient IT Sepa
provision through
collaboration with 3 party
service provider

In the TOE framework, Technological Context relates to the relevant technologies for

the organization (Baker, 2011) Architectural requirements that are relatetb this

Technological Context will be grouped together as Grougrbup 2 indicates architectural
requirements that are relatedo the Organizational Context, which is referring to the
characteristics and resources of a specific firm. Meanwttile Environmental Context that
represents the structure of the industry dluding the presence of technology service

providers is grouped together as Group 3. In relevance with facilitatingehaceoriented

business collaboration platforpin this viewpoint, their inherent concerns are being grouped

into technology, organizeon, and environment contexts represented as Figuteefw.
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Figure8 RuralBusiness CollaboratioMotivation Viewpoint

This motivation viewpoint encompasses the motivation of provisioning the service

oriented rural business daboration IT service platform, which is being motivated by the
driver of loweringthe entry barrier ofrural businesse$o the digital business ecosystem in
order to achieve rural economic welfareollowing the TOE framework, the technological
context facuses on the issue of low provision of collaboration supporting information
technologies that cause theeduced degree of information connectivity between rural
businesses with potential partnerd.usch & Namb&n, 2015; Parikh et al., 2015)The

environmental contexsuggests that the government should pay
demand fromtheNHzNJ £ o6dzaAy SaasSaQ G2

attention to the identified
3rAy | O0Saa

funding sources to support rural busirses operations, the promotion of tourism the rural
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potential specializatiorfCunha et al., 2020; Naldi et al., 2015; Sari g2@ll8; Schaffers et
al., 2016) Meanwhile, theorganizational context identifies that the government entisy
under a constrain that limits their budget expenditure on IT services @nalstructure due

to the existence of other pressing mattgialbot, 2016)Hence, the
3" party service provides are surfaced.

Business Roles Cooperation Viewpoint

Asdiscussd earlierin section 3.2this reference architecture

need to collaborate with

is intended to be applied

to multiple organizationghat share a common goal in establishing and enrichinge@A
based rural businesllaboration platform with collaborative business functions, whizky
take the form of governmental agencied? party enterprises and rural business entities. In
this case, an architectural viewpoint to communicate tolaboration interaction betwee
each other that follows the design principle of SOA is requigdninquan and Dejian (2006)
have illustrated a simple business roles intéi@ts model involved in a Servi€riented
Architecture. This inteadions model represented in Figurd0 comprises of stakeholders
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taking the role of Service Provider that provides their resource and capability as a service to
the collaboration network, Service Requestor theters to the organization who seekng

and requesing the services provided by the provider and Serviceiftggthat supports
business processes coordination and maltiterprise applications interoperability.

Service Registry

Publish

Service Provide

Service Requesto

Figure9 BusinessRoles in Servic®riented Architecture(Chunquan & Dejian, 2006)

This viewpointknown as Business Roles Cooperation Viewpoint in Archikédien
from The Open Group (2032013) focuses on the relationships of business roles with each
other and their environmentAs represented in Figurél below, the Service Registry
represented as Business Ra$ given thename Service Broker who suprts the service
orchestrations and interoperability between application componentsned by Service
Requestorand Service ProvideThe Service Provider is representedaaBusiness Rolthat
exposes their resoges andspecializedtapabilityas a BusingsServiceAs described earlier,
this Service Provider role may assumedy the3™ party enterprises who have the capability
in provisioning services through their IT resources. Further, is the S&empaestorin SOA
that has the role of realizinthe Business Services that can be realized and provisioned
internally withoutthe shared capability from the network. This Internal Servitavever,
together with the Specialized Service and Service Orchtgstr realized by the Service
Provider and ServicBroker, aggregateshe Rural Business CollaboratiServiceghat aims
to serve the business development of the rural business community.

@
End user

T

(] Rural Business D (]
Service Requestor - {> Internal Service ——<C> Collaboration <>— Specialized Service <} """ Service Provider
Services

T

Service
Orchestration

ZaN

@

\ Service broker Y

Figurel0 SOABased PlatfornBusiness Role§ooperation Viewpoint
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Business Services Qgeration Viewpoint

In an association with the Architecture Requirements stated earlignenmotivation
viewpoint, the higher level Business Roles Cooperation Viewpoint shown above should be
further elaborated into a more detailed viewpoinThis viewpmt, as shown in Figure2l
depictsthe relationships of one or more architectural construct with their environment in
realizing the Business Servicsat are working together to perform colldge and
collaborative behaviarin conjunction with the earir viewpoint in FigurelO, this viewpoint
further adds details towarsl who maintains which Application Components, which
Application Component realizes which BusinEsactions that comprises pgsed Business
Serviceand who are to be the End Users of thisal business collaboration initiative.

The first notable extension from the previous view is that the provision of Rural Business
Platform as an Application Component by a certain platforavigter. This is iline with what
An et al. (2012have proposed in their case study of procurement coordination in algupp
chain, stating the necessity of a business collaboration platform as a unified control
mechanism for Production and Procurement. The actor of Rilatflorm Provider can also
be assumed to be embodied by the Government Entity since they will have ttgeband
authority to oversee the provisioning dhis collaboration initiative(Sari et al., 2018)This
platform will also be the primary Application Component to present the user interface
required by tlke End Users to run the rural business collaboration operations.

End user @

%

Supplier campany% Rural Business Ent:ty% Government Entity Citizen

T

Service Requestor @ Internal Service o 8 Rural O Specialized Service O Service Provider =]
usiness
Collaboration
Rural platform provider % Sales Orders () Services Marketplace platform provider %
Management Q

Rural Sal Sales
B D "S’:Wi::s Fulfilment (] ,,,,,,,, Marketplace platform
Function
Funding Q
Source — <— q
Management Rural Funding Funding platform provider £
Service :
SOA Based Rural business Funding () )
collaboration platform ; Fulfilment < funnapatey
i Tourlsm () Function
P Content
Rural
Promotion Promaotion
Service Information portal provider )9\
Tourism (A Tourism (A
> Service T Promotion < -t 1 Information portal
Promotion . Fulfilment
Service
Orchestration
oS
Servicp broker o
Integration p\?(form provider %
ESB £] Enterprise [T

application -~ Service Bus

Figurell SOABased Platform Business Services Cooperation Viewpoint

This Rural Business Collaboration Platform is expected to support a set of several basic
Busiress Functions that realize the Internal Service. One of the Internal Services is to provide
the meandor the Rural Business Entity to register their products and services to the platform.
This is naturally required for the Rural Business Entity in omlethem to expose their
capabilities and collaborate with other stakeholders in the platform. Tkis @hables them
to support and collaborate with peer Rural Business stin realizing the function of
procurement for each other. The Rural BusinesbaBoration Platform should also provide
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the means for the Rural Business Entity to apply for funslimmports and register the Tourism
Potentials in their local rural region.

Inthe attemptto further increase the capability of these provided Internahv@es, an
orchestration with Specialized Services provided by the external Service Providersredtequ
In regardsto the realization of the Specialized Services, this viewpoint further esttdrel
previous viewpoint by envisioning the provision of R@ales Service, Rural Funding Service
and Rural Promotion Service. These Specialized ServiceBeaesldy the Service Providers
who own and maintairspecializedApplication Component operating in the corresponding
industry. These services are expostdthe network that may hold a certain set of business
processes to function. In order to orchestraa#t of these services to be encapsulated as a
unified Rural Business Collaboratidervice for the endusers to benefit, a Service
Orchestrationrealizedby ESB Applicatioprovided by Enterprise Service Biashnologyis
required.Bhadoria et al. (201 ®escribecthe E® Application to contaia Service Stadkat
has a set of application servicefacilitating coordination between multiple services,
replication and transirmation of information from different data sourceand message
routing from Servic&kequestorto Sevice Provider.

Through this orchestration, the Rural Business Platform can be further enriched with
the Specialized Business Services. Some scenarid ciarived from this realization. Rural
Sales Service provides the means for Bwal Business Entity register tteir local products
or services to the Marketplace Platform. Rural Promotion Service enables the Government
Entity to promote local potendils by exchanging information regarding local tourism,
production, cuisine, heritagend traditions to an external taism or trip advising platform.
Rural Funding Service also makgsossible for theRural Business Entitg request funding
in regardsto their businessoperatiors and developmentAnother augmented benefits of
adopting the collaboration initiative degtied in this viewpoint is the surfaced possibility to
share data among stakeholders, either Service Providers or End Users. As an eXaniple
prospect, is the possibility for the Funding Platform Providegam visibility on theRural
Business EntiQa 0 dzseXoyhfaric& Thisnformation is essential for this particular
provider to discover since it witlelp them todetermine thecredit score and funding risk of
the Rural Business Entignd for the potential lender or investor to assess if thesiness
requesting the funding is appealing or not.

Due to the tendency of thisusinessollaboration initiative to shift into a sensiévdata-
sharing networkthe management ahe saidESB as a service orchestrator shoulthéaedled
and governedby an independent or separate work organizatioegardless of theparent
organization from which it is originatedhis is suggested in ordey imposea higher degree
of legal formalization,refined inter-organizational alliances stabiljtyegalized conflict
resolution andthe improved prospect oshared goal consensus achievement. According to
Provan and Kenis (20Q8his collaboration initiative can be governed by a lead organization,
an organization constituted from the representatives of the participants, or by a separate
administrative entity originated externally from theollaboration network. Hence, the
presence of the Integration Platform Provider in this viewpoint.

SalesApplications UsageViewpoint
In order to furtherdescribethe previous viewpointthe applicationusage viewpoints

are presented from thipoint onward. Thisype ofviewpoint focuses on how the applications
should expose application services armbmmunicate with each other through service
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orchestrationfacilitated by the ESB as the integration platfioto support one or more
business behaviorelative to the involved business rolesThe reference architecture
viewpoints presented in the following tend to be procegmostic, meaning that these
viewpoints tiy to keep the perspective as general as pbissifollowing the architecture
requirement defined in Table 11 and ignarthe detailed information regarding processes
or other sequential activitiesThis is due to business processes usually differ between multiple
implementation cases and highly depiamt on the established business rulestire real
world. Hence, the business processes implementation in the following gdrésng left out
to the instantiation later in the concrete architecture and aggregated as a business function
instead.

Figure B below shows the communication between dmations in the service
oriented sales orders managemehtsiness collaboration initiative fé&ural Business Entity
In this scenariaf collaborationwith the MarketplacePatform Provider(s), the previously
identified Rural Business Enti&s theend-user is taking the role of Sellethile the Buyer may
come from the business actor of Citizdnitially, the role of (Rural) Seller is being given the
ability to register their offerings tahe ECommerce module oRural Business Platform.
Through the ESBcilitated data integration and service orchestration between this platform
and the partnered Marketplace Platform, their user data and registered products can be
forwarded and offered in a bigger market audiensgh fasterpacedmarket traffic. Next,
through this mode, the Buyers may be able to discover the local rural products either from
the Marketplace Platform or from the Rural Business Platform it3h#. order settlement
and payment camlsobe handled byhe Marketplace Platform since theshouldhave threse
capabilites in place already Meanwhile, the orders will be forwarded back from the
Marketplace Platfornso thatthe Rural Business Entican manage and handle the incoming
ordersthrough the Rural Bsiness PlatformThis way, the £ommerce module offered in the
Rural Business Platform does not need to compete withitigeistry-leading Marketplace
Platformandinstead enricleseach other with market access and market penetration.

Seller @] Buyer (@)
Sales Orders A «a Rural Business 2 Citizen b3 o Shopping A
Management Entity Transaction
Rural p\atform[pmvider % Integration platform provider % Marketplace platform provider ] %
Rural E-commerceQ’ Rural E-commerch’ Rural ) Marketplace Marketplace platform user O
Platform Web Data Integration ———————> Platform Web -
seller page catalogue page T e ) interface
SOA Based Rural business cpllaboration platfor ] I ‘
B S(?:F‘T/RESTO Marketplace platform |
E-commerced | -0
module % User Rural Platform AFP & Marketplace Platform SOAP/REST API
< ESB

Rural E-commerce data application

Marketplace Marketplace Marketplace Marketplace
User Customer Preduct Transaction
Product Customer Transaction Service
Registry

! T !

Rural platform technology infrastructure ] Enterprise Service Bus 0 Marketplace platform technology infrastructure ]

A
AL Message-based cc ication &> J

Figure 12 SOABased Platform Sales Applications Usage Viewpoint

In terms of the inteforganization application components integration, multiple
constructs can be identifiedAs mentioned earlier, User data of tiRural Business Entigs
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the End We of the Rural Business Platform is expected to be forwarded and synchronized
with the Marketplace Platform. This is to minimize the additional effort forRiueal Business
Entityto manage their user or business profile account, especially when nelMitketplace
Platform(s) are participating in the network. Nextlata to be integrated with Marketplace
Platforms aredata regarding the Rurat€ommerce itselfhat may consisbf information of
registered Products, incoming Transactig@sder9, and the Customer(Buyel)). Due to the
possibility of having different data formats, structuresPl calls methodand integration
patterns, these integrations should be facilitated by ERlisation that is made possible to
perform message mediati@such as mesege transformation or routingn order to integrate

the mentioned data and perform the orchestration, the ESB, along with the Rural Business
Platform and Marketplace Platform(s)eaexpected to set up APEnd publish the Web
Service. These APIs may based using SOAP protocol with XML as the message format, or
lately, REST protocol with the JSON message format resembling the earlier pair has also been
widely used in the industrgBhadoria et al., 2017)

Funding Applications Usage Viewpoint

As indicated in earlier Table 11 andglfe 12, the provision of funding source
management to this rural business collaboration initiative is to be expe@&etilar to the
previousviewpoint, the viewpoint presented ithis subsection tends to be proceagnostic
and focuses on the communigcah between applications in the serviagiented funding
source management business collaboration initiative Rural Business Entityn this
collaborationscenariowith the Funding Platform ProvideRural Businessntity will take the
role of Borrowerand the role of Lender may be assumed by either the Government or the
Citizen Governmentagencies and citizens are encouraged to provide funding support to the
rural businessesin order to further contribute towards wblic-private-community
participation and connectivity Funding provided by the Government agencies can be
facilitated directly by the same Rural Business Platform since there is a probability that the
Government isalsothe major sponsor othe provisionof this platform. In this case, the
government may get more direct control towards the funding process forRioeal Business
Entity, but at the expense of a more extensive budget allocation to develugp raaintain a
dedicatedapplication moduldor this gecific requirementOnthe other hand the funding
modd for citizen participationmay take the form ofcrowdlending (P2P Lendingpr
crowdfunding initiativefacilitated by Funding Platform(s) and provided by Funding Platform
Provider. Through this approh, the Rural Business Platforsonly required to prepare a
sufficiently robust interface for th&®ural Business Entitg apply for andmanage funding
and then the mechanism to raise the funds will take place in the partnered Funding Platform
Thusrealizing one of the goals of SOA adopis to lowerthe total cost ofdevelopment and
ownershipof the Rural Business Platforfior the Rural Platform Provider
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Figurel3 SOABased Platform Funding Applications Usage Viewpoint

Communication between applicationskies arather similar approach as the previous
scenario ofsales orders management business collaboration, where the Rural platform
provider provide the Funding Miule in the Rural Business Platform that stores and manage
data regarding funding request dfi¢ Rural Business Entityhis funding request data are to
be forwarded and integrated with the partnered specialized Funding Platform, where the
actual crowdfunehg process wilbe issued and settledSimilarly, the data integration and
service orchestraon are also facilitated bthe ESB applicatiorzurthermore, as mentioned
in the Business Services Cooperation Viewpoint earlier regarding the prospectfahthirsg
source managementnitiative, this collaborative Rural Business Platform also makes
possible to share the sales performance of theal businesse® the other Service Provider
This isbecausethe platform has established integration with theakketplace Platform and
the sales transaction data is stored and managed in the same platByrsharinghe sales
transaction data to the Funding Platforrihe Funding Request data can be enriched with
useful information such as credit score and fundigk assessment to attract potential
lenders.

Tourism Applications Usage Viewpoint

Integration of data regarding tourism information is a valuable asset in bringing
competitive advantage to the community, especiallytih® economic development of the
rural community Banek et al. (2008)ave suggested that the tourism portal may gather data
from business entities offering toursservies and products, tourists as the customand
also local governmenBased on thsesuggestions,he Rural Business Entjtyho offerstheir
products and services related to tourism, is being identified as the Tourism Agency in this
collaboration scenariwith the Tourism Platform.e Government Entitys being identified
as the Tourism Content Mager who are entitled to manage the promotion of tourism
contents and services. Citizens, as the Tourists, will have the access to obtain information and
serviesregarding local rural tourism offerings through either the Tourism Catalogue in the
Rural Busiess Platform or through a®Bparty Tourism Platfornthat has partnered with this
collaboration initiative The benefit that may be realizeédroughthis colaboration is thathe
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Government Entity an®Rural Business Entityill gain broaderexposure andnarket access
while the Tourism Platform Provideas the partnermay gaincomplementary tourism
contents and services from the local business ownérsturn, is extending the range of
products and services that they can offer to their custon{@snha et al., 2020)

Tourism Content Manager (D Tourism Agency o) Government % Tourist @
Entity

Citizen % Tourism ()
Tourism Content Pmmolio!ﬂ Tourism Service I’ramo[iul¢Q " Promotion
Management Management Discove:
g g Rural Business 2 7
T Entity J ‘L
]\ ( Rural platform pmvic[er % Integration platform provider g Tourism Platform Provider 2
Rural Tourism O Rural Tourism ~O leﬁ':zlweb Data Integration 5. Tourism Platform Tourism Platform User O
Management Page Catalogue Page Service Web Service Ietace
SOA Based Rural business cpllaboration platform ] I
ESB SOAP/RESTO
: o Tourism Platform £]
1;:55': £ User Rural Platform AFP L
; : -0
L ESB =] Tourism Platform SOAP/REST AP

Rural Tourism Data application

Location Cuisine Heritage Accomodation Service Tourism Tourism Tourism Tourism
Registry Location Cuisine Heritage Accomodation

T | w

Rural platform technology infrastructure [ Enterprise Service Bus [ Tourism Platform Technology Infrastructure 0

¢
Message-based cc jcation ¢

Figurel4 SOABased PlatfornTourism Applications Usage Viewpoint

Communication between applications follows the same pattern as the previous
business collaboratioscenari®, where the Rural platform provider providéhe Tourism
Module in the RuraBusiness Platform thatatalogsand managedata regarding local tounis
offerings such as local tourism places, cuisine, historical heritages accommodations.
These data are to be published and shared with the partner Tourism Plafooriderto
extend the market access and complements the offerings in the Tourismadpfatfor their
customers. Data integration and service orchestration are also facilitatecarbfeSB
application, allowingervices interoperability with external processes, which isuged as a
prerequisite for a smart regio(Cunha et al., 2020This section concludes the Architecture
Desgn Synthesis step of the Reference Architecture Design Framewaofndsiov et al.
(2012)andNakagawa et al. (2014 he next step is to evaluate theference architecture in
a specific case stugdyhich will be discussed in the next chapter.
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4. Instantiation of SOBC Platform for Rural Business Ecosystem
Concrete Architecture

Basedon the proposed reference architecture in the previous chapteis chapter
demonstrates the instantiation of the concrete architecture ah SOBC platform forural
businessecosystens. This instantiation is carried out by implementing the reference
architecture into a specific case study, particularly in the Wega Jaigital Service initiative in
West Java Province, Indonedtarthermore,in order to demonstrate th@perationalization
of the reference architecturea working prototype adhering to theastantiated concrete
architecturewasalso developed in this poess.This working prototype will then represent
the proposed architecture to be validated and evaluatedthe stakeholders in the case
study.

4.1. West Java DigitaProvincelnitiative

West Jaa, by havingmore than 48 million people living in Zities and 5,312 village
is being recorded as the most populated province in Indon@#s, 2018With around 70%
of the populationin the province living in urban areas, it is aligning towards the global trend
of urbanization (Widiawaty, 2019) Despite this, ®tistical data also shows that the
classification of rural/districts according to income in West Java is domitgtegricultural
activitiesfor over75% followed by the manufacturing industry and servi¢8ai et al., 2018)
According to the Indonesian Central Bureau of Statidfigs,province has a higher economic
growth rate of 5.58% as compared to the national economic growth of 5(BP%, 2018Dn
the other hand, this region also has a higher wealth inequality index (Gini ratiojhand
unemployment rae of 0.405 and 8.17% respectivelyomparel to the national average of
0.398 and 5.34%Given this backdrophis situation suggests that there is a large economic
inequality distribution in the region caused by the concentration of economic power in a few
urban areas.

In response to this situatig the government of West Java province introduced the
West Java Digital Province initiative to improve the economic welfare of all citizens in the
region. One of the major programs in this initiative is the digiilage program. The
objectives of the pgram are to provide the villages within the region with access to
technology infrastructure and services, education for digital literang access to the capital
market. Among all of the villages in the prowncurrently, there are 500 digital villag
AYy@2t SR Ay GKAA LINPINFYD® !'ad GKAA F2O0SNYYSy(
recently initiated and several business partners have stated their interest to participate, the
regional government isurently working on the definition of a ehr vision on how this
program should be carried out.

Based on this phenomem, there is a necessity toesearchhow to improve the
economic welfare of the people living in the rural areas through the concept @ ru
smartness. One of the hypothesis todevelop and implement a service platform that fosters
partnership and collaboration between publicivate sectors(Mukti, 2019; Mukti et al.,
2020) In line with this resarch initiative, the reference architecture developed in this paper
is to serve as a reference to instantiate a concrete architecture to be applied in the context
of the West Java Digital Village Bram. The instantiated concrete architecture is therb&o
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used as a guideline aevelop a working prototype of the rural business collaboraservice
platform.

4.2. Concrete Architecture Instantiation

As explained bgjngelov et al. (2012¢oncrete architecture is the architecture designed
and used for the development of a systemaispecific applicatiorin this section, the design
of the concrete architecture is being dohg referring to the reference architecture proposed
in the previous chapter and further customized to align with the circumstances of the selected
case study. fie concrete architectures presented below are focusing on the application usage
viewpoints, wheh highlight the business processes and services orchestration of the rural
service platform with 3rd party marketplace, fundjrand tourism promotion platformsThis
decision to focus on the selected viewpoints is also taken in order to emphasize #at @isp
serviceoriented business collaboration defined in section 1.4.1 earlier.

UserAccountManagement Application Usag¥iewpoint

Prior to performing any dtvities of theRural Business Entitigat are supported by this
Rural BusinessQollaboration Platform, a viewpoint that governs the user management
business processes and services orchestration should be provisioned beforehand. This
viewpoint presents theAccountRegistrationfunction available for theRural Business Entity
in order to be a user ibthis service platformbut also applicable to the casehenthe user
updatesthe information of their user account his viewpoint also highlights the interamti
between theRural BusinessPlatform with the 39 party marketplacefunding and tourism
platform. The interaction witlthe Tourism Promotion Platform elaboratdgereis intended
for the perspective of th&kural Business Entjtgincethe viewpointpresented in Figure 15
below focuses on the provision of user access for busieasisies who offer localproducts
and services and engage in transactions in each of the corresponding platforms.
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Figurel5 UserAcmount Management Application Usage Viewpoint

Thebusiness function obser Registration is initiated when thRurd Business Entity
started to perform Register as User through the Registration page in tlheaRBusiness
Qollaboration Patform. This grants the Rural Business Entitgs User toinitiate User
Synchronization process in the application side teahds thesubmitted User datdrom the
Rural Platform Web Servide the User Synchronization process published by the data
integration servicerovided by the ESH he role of ESB is requiredalto the fact thatthe
data format of the user required by theJarty platforms along with their API endpoints
may differfrom each other.In this case, ESB offers the functions to transform the relayed
user data into the required format in the other platforms and route each message payload to
the corresponding platform aipointss f A FGAYy 3 wdzNF € t € d0F2N¥VQa
adjustment for every 3 party platform Following this routing process, the gistration
process ishen performed in each of the '8 party platforms, which finally grantRural
Business Entitthe role of Seller in Marketplace PlatforfBorrower in Funding Platforpand
Tourism Agency

Sales Orders Management Application Usagewpoint

This viewpoint provides the visibility towards the interaction between Rural Business
Collaboration Platform andhe Marketplace Platform in providing the Sales Orders
Management function for th&®ural Business Entitjhe previously process agnostic buess
function of Sales Order Management in the reference architectaneow furtherdetailedby
specifyingbusiress processes the viewpoint of Figure 1®elow. The process is initiated
with the Rural Business Entitggister their products to the Rurd&latform This make#
possible for the Citizens to discover and buy their products. However, registeringpithigcts
in this platform alone will not necessarily graRural Business Entiieghe desired market
access, since this platform will be newtlie market and the traffiof the visitorcan be low.
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Figurel6 Sales Orders Manageent Application

In resporse to this limitation of market access, this initiative aims to publish the
registered products to the partnered®party Marketplace Platform. This is performed by the

Usage Viewpoint

process irthe application side where the pducts are being synchronized to the Markktge
Platform through the service provided by the ESB. The reason for thefoiel€8B still retains
from the earlier viewpointwhile in this case, the Marketplace Platform skdes the potential
to consistof multiple emarketplacedrom a different companythat alsorequires dissimilar

data formats and endpointsThis product synchronization also enables centralized

management ofRural Business EntiieQ LINE R dzO i

2TFSNAYy Ia

which Felps to lesserRural Business Entitiesffort of redundanttasks
Subsequent to this product synchronizatitrat made the products discoverabdgher

in Rural Platform or in MarketplacBuyers are now able to purchase the product and settle

%

the paymer for their transaction. Due to the synchr@ation, the transaction can now be

performedon the Marketplace Platform side and the transaction data will be relayed to the

Rural Platform for th&kural Business Entitg process and fullii Updates of theransaction

data such as the transaction stet and delivery number for package tracking can be

synchronized to the Marketplace Platform, enabling thgyerto monitor the delivery status
from the Marketplace PlatformThis synchronization ability also figates the Rural Platform
the means of trapaction processing without requiring the platform pwovide the full
capability of transaction processing and payment settlemeéfdwever, in the application
prototype development of this initiative in this reaech, the payment settlemergrocesswill

be simplified rather than @ompletesimulation.

Funding Source Management Applications Usagewpoints
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This viewpoint identifies the interaction betweedhe Rural Business Collaboration
Platform and the FundinBatform in providing the Funding Source Megyement function for
the Rural Business Entitffhe previously abstracted business function is further elaborated
by adding business processes as shown in Figure 17 bBlokal Business Entitys the
Borrower n this scheme, the first step in funding soing is to first apply for funding in the
Rural Platform.Through this initiation, the registered funding application is then being
forwarded and synchronizedo the partnered 3 party provided Funding PlatformThis
enables the forwarded funding application to be discovered by the public Citizenacita
as the Lender andised to interact with the Funding Platform to look for a potential
investment opportuniy. The participation from the Government Entity providing funding
to the Rural Business Entitieis not presented in this schemendicating that citizen
participation is being emphasized in this particular caddoreover, due to this
synchronization initiative with the "8party Marketplace earlier, th Funding Platform can
now request theRural Business Entitiggnsactiorsand product catalogdata from the Rural
Platform. This additional information can be used by the Funding Platforrgetoeratea
reportand assesthew dzNJ £ . dza AbyishessipotOnyfali andiper@mence, providing
enhanced insight for the potential investors.
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Business A A - Proaress ?
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p:
r H ;

Lender : (@]

% Crowdlending Participation : A
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Figurel7 Funding Source Management Applications Usage Viewpoint

Further, the Lenders may proceed to fund and settle the payment forstieded
investment. This enables the fund b@ accumulatel in the Funding Platform side, in which,
through this synchronization scheme, each particular fundapgplication data can be
requested its progress detail by tHeural Business Entifyom the Rual Patform sidefor
centralized monitoring and controFinally, when the amount of accumulated fund has
achieved its requested amount, then tRairal Business Entitiase assumed to have received
their funding.Similar to the business function in theguious viewpoint, in the application
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prototype development later, the payment settlement process will be represented as a
simplified version.

TourismContentPromotion Management Applications Usag&ewpoints

This viewpoint administers the interactioretween the Rural Business Collaboration
Platform and the Tourism Platform in provisioning the business function of Tourism Content
Promotion Management. In the caseWlest Java Digital Provind@e initial focus of tourism
promotion concernsthe information publishing of the NI 3 A tAuyiskhdpotential. The
viewpointof this initiativeis being represented in Figure 18 below. Through this collaboration
initiative, the Government Entity takes the role of the Tourism Content Manager who
registers, manageandpud f A aKSa GKS NBIA2Yy Qa Ihigidicssy, iha |
publishing process is fairly simplehich the Tourism Content Manager can publish the
content to the Rural Platform to enrich the information being shawrthe platform.
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ety O™ publish Tourism Potentials =
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Figure 18 TourismContentPromotion Management Applications Usage Viewpoints

Moreover, the same information can also be forwarded and published to a partnered
Tourist Platform to further extendheir tourism contentsand promotion In this tourism
information publishingcollaboration with the 3! party provider,the Rural Platform acts as
the information feedspublisher forthe Tourism Platform. Ti& information can be used by
the Tourism Platform to offer a tour and travel packagetfair customers who act as the
Tourist. Similato the previousviewpoints, the information forwarding is also enabled by ESB,
facilitating the means of integration in case of diverse required data format and endpoints.

Tourism Service PromotioManagement Applications Usage Viewpoints

Through the previous tourism content promotitimat enables the discovery of tourism
potentials this additional viewpoint is presented orderto further exploit the opportunity
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to promote rural tourism serviced his scenaoiis also proposed to cohere with the rural
specialization previously suggested byNaldi et al. (2015)in supporting smart rural
development that take$nto accountthe diversity of rural amenitieDue to the publised
information earlierpromotingtourism potentials of tourism specialized rural region, tourism
serviceof that region can finally be made relevanith the localrural amenities and offered
to the customers to extend the value propositiar that rural region Figue 19 below
presentsthe viewpoint being discussed in this section.
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Figurel9 Tourism Service Promotion Management Application Usage Viewpoints

This viewpoint facilitatethe Rural Business Entity as fheurismAgencywho runsand
managegourism business iarural region, to register and promote their tourism business to
this collaboration initiativeln this schemeTourism Agenciesanregister and offer tourism
services such as hotels, resorts, activifieseventsthrough the Rural PlatformSimilarto the
previous scenarios, their tourism services will be forwarde@dnoassumingly respectable
Tourism Platform that has bigger market access and specialized custproéles.
Consequently, the Tourism Platform customenstte tourists, will be able to discover the
local offerings and make a reservation or booking of the tourism services. Reservation
transactions and payments will then be performed this 39 party Tourism Platform.
However, as the reservation has beerighahe order information will be forwarded back to
the Rural Platform to be processég the Tourism Agent.

4.3. Prototype Implementation of Concrete Architecture

In order to represent the proposed @ritecture above so that it can be validated and
evaluatal by the stakeholders in the West Java Digital Province Initiative, a working prototype
needs to be developedrollowing the proposed architecture, in this implementation scenario,
multiple prototype application is developed. Due to the purpose of ease arapid
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development, all of the prototype (except the ESBare developed using Mendix. This
development platform is regarded as one of the leading-tmale solutions recognized by
analyst reports sut as Gartners and large enterprise companies such aaRABM(Mew

& Field, 2018)Mendix platform enables developers to build web applications in a complete
package starting from the database model, backl systemwith web services using REST API
as well as the fronend user interfacesMendix also offers developers to publish and host
their application to Mendix Cloud. This enables the possibilities of renpotdotype
demonstration and validation with thproject stakeholdersater onsince the stakeholders

of this Wes Java Digital Province Project are located in West@iaxance in Indonesia itself.

In order to serve as a centralized platform that supports rural business operation, the
Rural Platform s the first prototype isdeveloped.This platformis assumedd be provided
and administered by the West Java Government Agency for the local Rural Business Entities,
Supplier and CitizeBased on the proposed architecture, the Rural Platform servesnater
services that support Rural Business Entities with busifesctions of Sales Orders
Management, Funding Source Management, Tourism Content Promatioth Tourism
Service Promotion. These internal serviegs provided for the Rural Business Entiti@s
register their product offerings, apply for funding and prate their tourism service offerings
respectively.

In respect to the collaboration aspect of this smart rural initiatotber 3¢ party owned
platform is provisioned. ile second prototypes referringto the Marketplace Platform. In
this case study, twanarketplaces are developed and assumed to be provided'thpaty
marketplace providers. The first marketplace, named TokoMart, is intended to be a general
B2C marketplace that provides a wigariety of products to the customers. The second
marketplace,cdled FarmHub, is assuming the role agpecialized B2C marketplace that
connects farmers and their fresh produces directly to enstomersThis specializetarming
products marketplace isalso considered vitalfor this initiative due to the highdensty
agricultural activitiesdentified in the West Java provincehe third prototype represents the
Funding Platform that provides crowdlending sergiéer the Rural Business Entities and
offering them tothe public as investment opportunitie§he fourthprototype refers to the
Tourism Platform, which specializes in promoting tourism information and offering tourism
services. Lastly, the orchestration of the services provided by these platfarrbging
facilitated by WSO2 Enterprise Integrator (El) redration platform that offers the essential
features of an ESB

User Account Management

In order to gain access to perform these business functions, the Rural Business Entities
are being given the means to manage their user account, especially inatespacquiring
access to exchange information with th& Barty platform. As described in Figure 15 earlier
and demonstrated in Figure 20 belothiey can choose which platform theiser accountill
be synchronized tpwhich in this scenario the optiaill be to 2 emarketplaces and 1 tourism
platform. Figure 20 does not present the user synchronization option with the previously
mentioned Funding Platform, since this study case m&suthat there is only one Funding
Platform partnered with Rural Platfion and this user synchronization process will take place
prior the Rural Business Entity apply for funding, which will be discussed later.
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Edit My Profile

user GUID Birthdate

224229124926 112572021

Personal identification number Profile description

392875982 Danniar Reza

Address

Jalan Bunga Kembang

0837286

TokoMart
FarmHub
TouristAdvisor

C Save & Synchronize Cancel m

Figure20 Rural Bsiness Collaboration Platform User Management Page

Sales Orders Manageemt

Following the previous User Account Management process, the Rural Business Entities
as the User in the Rural Platform will now gain the access to publish their profiechgs
to the available and corresponding Marketplace PlatfotnK S ¢ 2 Npoy ROZ BNB & 4  dz3
here due to the constraint placed upon whicl Barty platform that the user account has
been synchronized with and the category of the product is beirigaged.

Edit Product
product id
36

product global Identifier
1309107634818

product title

Tomat

product price
100

selling unit

Figure21 Rural Business Collaboration Platfare=Commerce Seller Page

For example as demonstrated in Figure 21 above, assuming that the user has
synchronized his account with all of the availablegarty platforms as shown in Figure 20
LINBGA2dzat e GKS LINRRdzOG ¢ A oy bé EvEilab® ltolike 3 2 NB
synchronizedvith either the general anarketplace or specializedraarketplace in farming.

On the other hand, in the case when the user has not synchronized with a partiéiparty
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platform, even if the product category is maing with that platform, then the sychronized
function cannot be performed.

®icalandesa

| earmuon |
| |

Figure22 RuralBusiness Collaboration PlatforfCommerce Catalogue Page

Subsequently to this product registration, the Citizen can now discover poadlicts
of the region through the £ommerce Catalogue page in Rural Platform. Meanwhile, it is also
possible for the Citizen to discover the products in the partnered Marketplace Platform, either
in TokoMart or FarmHub, as the products can be synchedriz the other platform. This
enables the Citizen to perform the transaction through the partnered Marketplace Platform,
where an established transaction and payment settlement capability is provided. Figure 22
above shows the-Eommerce Catalogue page &k the Citizen can discover locabgucts
offered by the Rural Business Entities and where they can be offered to be redirected into the
corresponding Marketplace Platform to settle the transaction.

Bringing Greener Produce Daily

Figure23 Product Transadbn being Redirected toFarmHub

60



According to the proposed architecture, after the buyer settled for the payment of their
purchase in one of these marketplaces as demonstrated in Figure 23, the order transaction
data will be passed on to the ESB to be tfanmsed androuted to the Rural Platform where
the Rural Business Entity can process andllfitlfirom a centralized platform as shown in
Figure 24 below. As the Rural Platform receivesyagiiransaction order from each of the
marketplace platforrs and assumedorder processing, the changestime stock amount of
the product being purchasedill be broadcasted to the synchronized marketplaces by the
ESBhroughthe same message routing principle, which will be discutsted Finally, from
the Buyels perspectve, they can still monitor thehange of thalelivery status of their order
through the same platform where they settlélde transaction.

.........................................................................................................

vvvvv

Figure24 Rural Business Collaboration Platform Orddanagement Page

Funding $urce Management

As suggested by the architecture as well, this Rural Platform should also facilitate the
Rural Business Entities in applyfogfunding. In this prototype, the RurBlatform provides
a page where the user can apply for funding by chagaipartnered Funding Platform (which
in this case, only one option available) and filling the required information such as illustrated
on the left side of Figure 2%low. The right $de of the figure shows the details and progress
of the submitted fundng request, where information such as total current investmehg
risk level of the investmenbr the investment status is provided by the partnered @Barty
Funding Platform. Sinait to the marketplace synchronization, this enables the Rural Business
Ertities to monitor and manage their funding application in a centralized platform.
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Figure25 Rural Business Collaboration Platform Funding Request Page

After the funding application is submitted, the targeted Funding Platfevimch is given
the name iLendNBE OSA @Sa (G(KS TFdzy RAy 3 6f 21 yoa aNSKiljadySayii Qi
phaseto be assessed in their baaffice side In this stage, thdenefit of this collaboratie
initiative between the Funding Platform and Rupdtform is also instantiated in the form of
0dzaAyS&da LISNF2NXIFyOS RIFEGE aKIFINARY3IP aléesk NB dzI K
performance from the Rural Portal, the administrator of the Funding Platform can gain better
clarity and better judgmentinasseig 3 G KS St AIA0AfAGE 2F GKS | LL
risk level of this funding request as an investment oppotiufiom the perspective of the
potential investors can also be determined. When the administrator has approved the
application and detrmined the appropriate interest of the funding, the investment
opportunity can finally be discovered by the potentialestors to be funded and fulfilled.

quest | Supporting Data
Edit Loan Request
Borrower's Sales Performance

Figure26iLend SubmittedrundingRequest and Borrower's Sales Perfornme
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Following the approval for the funding application, the request is now discoverable to
the public as investment opportunities. As the previous architecture in Figure 17 suggests,
the next step of this funding sourcing scendrnom the Lender or Invest perspective is to
fund the investment and settle the payment for the investment. In order for the Rural
Business Entities to see and receive the progress of their application, Figure 27 below
demonstrates how the Lender will provide financing towardsftmding request.

iLend Impact-driven investment of Small Medium Businesses accross iLend
_ the Nation

Funding for Opening Hotel
I need maney piease help

Funding for Opening Hotel Pengembangan usaha
A0.0%pa A 10.0%p.a

Figure27iLend Published Funding Request and Investment Placement

Tourism Content and Service Promotion

In respect to the promotion of the tourism content and service promotion, the Rural
Platform hagrovided two different perspectivebased on the role that the user is currently
logged into the platform. The first role is when the administrator of the platform is logging in
that is assumed to be taken by the Government Entity, then the permissionatoage
tourism content and information of the local rural region is provided. Through this
collaboration initiative, these tourism contents and information will be shared with the
partnered Tourism Platform where it will be used to enrich their content $esstarding
potential tourism spots. Meanwhile, the second role is assumed when the Rural Business
Entities is logging in to the platform. They can register and promote their tourism services
through the Rural Platform and the partnered Tourism Platform smilar manner as the
previously discussed Product and Transaction Synchronization. Both of these perspectives are
being demonstrated in Figure 28 below, where the left side represents the promotion of the
Tourism Content and the right side represertispom2 G A 2y 2 F G KS wdzNI f 4 Q
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Figure28 Rural Business Collaboration Platform Tourism Cont&$ervice Promotion

The mentioned Tourism Platform, given the name TouristAdvisor, specializes in
promoting tourism informaion and offering tourism services. The tourism services offered
by this platform include bookings of accommodations (hotels, resantsguest houses),
activities (outdoor sports, garden harvestjrg fishing) and events (shows, exhibitig, or
concert9. In this platform, Rural Business Ewtian register themselves as Tourism Agency
that isable to register their tourism products and services to the platform and manages the
incoming booking orders. In this platform, the Citizen canhmeTourist whadiscovers the
published tourism products and eventually books the reservation. Moreover, to leverage the
attractiveness of the published tourism products, this platform also advertises content
related to tourism attraction and natural amergs of the lochregion.

As demonstrated in Figure 29 below, the upper part of the catalog in the
¢C2dzNRAalG! ROAA2NDa K2YSLI IS aK2é6a GKS NBO2YYSy
being promoted by this Tourism Platform. This can take the forntlo¢ea place oan event,
and can alsde sourced from either internally or submitted by external application through
the published web service, which in this case, is submitted by the Rural Portal. On the lower
part of the page, the platform exhibit®urism servicegpromotions that are offered by
Tourism Agencywhich can also promote the tourism services that are offered by the Rural
Business Entities through the similar product and transaction synchronization scheme as used
in the previous product and#@nsaction syrgronization.
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Figure29 TouristAdvisor Tourism Promotion and Booking Platform

Enterprise Service Bus

Lastly, the orchestration of the services provided by these platforms is being facilitated
by WSO2 Enterprise Integrator (Bl integration platform that offers the essential features
of an ESB. Among the numerous features supported by WSO2 El, measafmrmation and
message routing are being used in this scenario. Message transformation serves the purpose
of transforming tle data format of the message payload to the format required by the
destination application. While message routing is requirefatilitate routing of the message
payload received by the ESB to the appropriate platform of platforms.
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Figure30WSO2 El Message Transformation aviéssageRouting

Figure 30 above shows the process of message routing and transformation in the case
of product synchronizationyhichis executed either after the Rural Business Entity registers
their product on the Rural Portal or when there is a change in the producrimation as
mentioned earlier. This produetlated service orchestration is initiated by first duplicating
the received message payload into the number of the available marketplaced) whits
case corresponds to TokoMart, FarmHahd TouristAdvisorespectively.
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Figure31WSO2 El Message Routing

66



Figure 31 above demonstrates that when the message payload specifies that the
productSyncDestination field caiy a (G KS (1 S@82NR WwWe2{12al NI QX
product is intended to be synchronized with TokoMart, then the message will be further
routedt2 G0 KS O2NNBaALRYRAY3I LI FGF2NXV¥Qa SYRLRAY(HO®
payload to adjust with th data format that is requirecoy ¢ 2 { 2 al NI Q& LJ I 6 F2 N
A0SYIFNA2> GKS RSYIFIYR A& RSY2YyaidNI iSNE D ATIAKS iR
CA3dzNB on 06St2¢ SELIXIAYya GKIFG 6KSy GKS OF (83
it will be replaced by the category of Fashidrhereafter the flow is proceeded by assembling
a new message payload that is following the payload figld§2 6y (2 GKS RSai
LIX FGF2NY yR FAYFEAT SR gAGK OFf Ay drodack| 2 Y NI

D
'@
®
I
® 10 O 0
®
[
([t
‘ I

Switch Mediator

Figure32 WSO EI Messaaé“"'l;rvéihgformation

Through this message transformation supported by the ESB, thel Rardal is
benefitted from the concern of diverse data format that is being used by the parthApagy
platform. A further possibility of this product category transformation case is that, whenever
there is a new platform joined into the collaboratioretwork or there is a new product
category that has not yet been accountixt by the Rural Portal, then the BSan trigger the
APl in Rural Portal to create a new one.
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5. Validationof SOBC Platform for Rural Business Ecosystem
Concrete Architecture

Thischapter describsthe attempt to discover the effectthat emerged from using the
reference architectur¢hrough the instantiation into a concrete architecture applied to a case
study. This process is being dobg presenting the proposed concrete architecture to the
stakeholders of the selected case studjylpwing them to examine and validate how the
proposed arhitecture corresponds tahe realworld context This processacts for the
treatment validation phasef the design science engineering cycle, in whiofthis thesis,
the research method of Singléase Mechanism Experiment is being used to hest the
validation modelwill performwhenapplied to a single object of studyhe validation model,
in thiscase, consists of the architecture prototygeveloped in the previous chapténat is
interacting with a simulation of the intended context, which is theal business ecosystem
of the West Java Digital Village Program

Further, in order to measure theepformance of the validation modeR.J. Wieringa
(2014) has noted that the measurement variables and their scales should be defliwed.
specify the measurement variables to be used invhal&lation scenariahe goal of this thesis
isbeingrecalled Snce the goal of this thesis is tmtroduce SOB®latformto arural business
ecosystemthen from the perspective of the stakeholders of the selected case study, the
proposed architecturecan be validated by investigatinthe extent that the proposed
concrete architecture and its prototgimplementation satisfies the defined goals or meets
the identified common requirements in implementing business collaboration platform for
rural businessecosystens, particularly the goals or requirements that are specified in the
Motivation Viewpoint ofthe reference architectureln this regard, a set of hypotheses are
formulated in the following section in order to provide the basithe predicted eféds as
proposed in the reference architecture will be perceived by the stakeholders in the case of
the West Java Digital Village Program.

5.1. Hypotheses

The first aspect of the validation takes into account the extent that the proposed
concrete architectue and its prototype have satisfied the specified common requirements
defined inMotivation Viewpoint represented asSigure 8n Section 3.3.2 earlieDue to the
nature of measuring the extent that the proposed architecture meets the requirements, this
first validation aspect will follow the research method af singlecase mechanism
experiment This method is being used since this method is aiming t@exfie response of
an artifact in its intended context by building and applying the artifact prototypea
particular scenario of the real world
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Digitisation of rural business ecosystem

JAN
Rural platform shall facilitate digitisation of rural business ecosystem 7
Funding
User Business Q Sales Orders Q Source
Registration Management Management

SCALA Based Rural businel& collaboration platforIn =

Rural
business O E-commerce @
module

registration

Funding module

Figure33 Rural Business Ecosystem Digitizati@aquirement

From the Motivation Viewpoint earlier, the first requirement of the business
collaboration platform implementation for rutabusiness ecosystesnis that it should
facilitate the digitization ofa rural business ecosysterihe low provision of collaboration
supportinglTis causingi KS NXzNJ f o0dzAAy SaasSaQ @I fdz2S LINBLRA.
potential partners and cuemers $nce their product or serviceofferings are not yet
published online This limitation is corsidered as a barrier for rural businesses to engage in
the collaborativedigital business ecosysterthat was aimed to improve their economic
welfare.

In order to improve this situationthe provision ofa rural business collaboration
platform that facilitates the digitization 2 ¥  NXzNJ f 0dza AghbanaBrg Q 2 F T
information exchange with potential partnemong the wayis required Figure 33 above
presents the viewpoint of how the rural business collaboration platform is addressing the
digitization2 ¥ NMHzNJ f 06 dz& Anyh8 grap&éd@on@cfeTaktdctyir®rihe case
of the West Java initiativethis digitization is being facilitated byhe ability for rural
businesses to registéor a user account in the platfornthis in turn,enabks them to digitize
their products and tourism services to the platfarithe ability for them t@apply for a funding
request should also be providedHence,the first hypothesis ishen formulated as:The
digitization of rural business ecosystem by the BRuUPlatform lowesNHzNJ} f o6 dza Ay S&a a S:
barrier to engage ima collaborativedigital business ecosystem [H1]
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Efficient approach to provide essential IT services for rural businesses

&

Rural platform shall enable efficient IT service provision for rural businesses by collaborating with 3rd party )
service provider

SOA Based Rural business = Marketplace £ ] Funding &] Tourism
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Module odule Platform SOAP/ Platform SOAP/ atrarnm
REST API REST API SOAP/REST
Rural Platfi APl
Funding modulg ura A:It ormO I I I
: Marketplade ) Funding O Tourism(O)
Platform Web Platform Web Platform Web
Rural Platform Web Service (O Service Service Service
ESB applLtion T T 8]
ESB SOAP/REST API O r—pr Data Integration ©

Figure34 3rd Paty Collaboration Requirement

Following the digitizatiorrourse of actionthe secondequirement is concerad with
how the platform should be provided or how the development initiative can be initidad.
et al. (2018mentioned that most of the timehe initiative to provide or develompformation
systemdor rural was initiated byhe governmentagency The issue is that thegapabilityto
developessentialT services for rural businesdesds to beinadequatein comparisoro the
more matured capabilitypossessedy the 39 party IThased enterprises that aractively
competing in the industry. Thighenomeron suggestghat the government entityshould
collaborate with the 3' party serviceprovidersin order to efficiently providehe said vital IT
services for rural businesses.

Figure 34aboveshows how thgroposedcollaborationbetween the ruraplatform and
the essentiaBILI NI & LI F GF2N¥Va &adz2LIL2NISR 6& GKS 9{.Q
this second requirementt is then conjectured that the collaboration witff®arty platforms
essential to rural businessesich asMarketplace, Fundingand Tourism Platforms the
efficient approach tdower the governmentbarrier in providing vital IT services for rural
businessedn relevanceto this conjecture the second hypthesis ighen formulated asThe
collaboration of the Rural Platform with 3 party platforms efficiently lowers the
governmenQ @source and capabilityparrier in providing theessentiallT services for rural
businesse$H?]
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Improve access to market and funding sources for rural businessess

JAN
Rural platform shall provide access to markets and funding sources 7
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Figure35 Market Accessand Funding Sourc®equirement

Thethird requirementrefersto what Banek et al. (2008); Sari et al. (20h8ye stated
regarding the demand by the rural businesseisimproved access to anket their product
offerings and request funding to finance their business operation and expariSgure 35
above represents how the proposed architectueéms to satisfy these demands by
integrating the rural platform with 8 party marketplace and fuing platform. This
integration, supported by the ESB application, enables the rural platform to realize the
management of sales orders and funding sources business function and provide them to rural
businesses in a centralizedagbrm.

Furthermore, thraugh this integrated approach, the™arty funding platformis being
shared thesales performance information of theural businesses who request funding
support through the rural platform.This approach is then conjectured tocrease the
attractivenessof the rural businesses as a viable investment opportunity and lower the
barrier for them to expand their busingsshich is then formulated as thhird hypothesis of
The collaboration of the Rural Platform withBparty Marketplace and Funding Platforrim
providing integrated Sales Orders and Funding Source Management inceeasel
businesses attractiveness and lowsheir barrier for exparmsion[H3]
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Figure36 TourismContent and Servic€romotion Requirement

The next requigment isrelatedto what Cunha et al. (2020)ave notedregardingthe
ability of the rural region to showcase and promoteral uniqueness antburism potential
in their areain orderfor them to attract potential touriss and investorsThis requirement
facilitates the meansar the rural region to promoteboth their regionalhighlightssuch as
natural beauty and cultural heritage and the tourism products operated by rural businesses
who offer services such as tourism asanodation and activities in rural areas.

Figure 36 shoshow theproposed architecturattempts to satisfythis requirement by
integrating the rural platform with '8 party tourism platform. Through thigpplication
integration approach with the'$party tourism platform, the rural platform is able provide
tourism content and tourism service promotion management, enabinegrural region to
LINEY20S 020K 0G0KSANI NBIA2yIlf KAdustd Tahgintd | y R
accountwhat Cunha et al. (2020have mentioned about ICT being the catalyst for rural
regions promotion, then this proposed approacls being used as a base for tfimurth
hypothesis,stating that The collaboration of the Rural Platform with™8party Toursm
Platform in providing integrated Tourism Content and Tourism Service Promotion
Management inceases the attractiveness of tourism i rural region[H4]
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