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ABSTRACT  

Information Technology is a vital part of any business today and requires a clear strategy to 
guide its use of resources in the best way to support the business. The use of Enterprise 
architecture can help organize a business while Service-Oriented architecture can be used to 
expose the EA’s functionalities. Despite the potential benefits there is a lack of research 
supporting micro enterprises applying Enterprise Architecture and Service-Oriented 
Architecture principles. The purpose of this study is to investigate if it is feasible to apply 
Enterprise Architecture and Service-oriented Architecture within the context of developing an 
information system for a micro enterprise. This thesis aims to answer the most important 
issues to consider during the analysis and planning of a new information system that utilises 
EA and SOA as well as how the analysis, design and modelling of the resulting IS would be 
modelled. A literature study has been performed for the information system strategy, micro 
enterprises, Enterprise and Service-oriented architecture as well as business information 
systems. The methods used were the TOGAF framework and the steps from the ADM method.  

The results from this study were two proposed solutions introducing two new applications 
exposing functionality with the help of web services. Both solutions streamlined the business 
by automating manual business processes, providing flexible solutions and helping prepare 
the business for future development. The conclusions reached in this thesis proves that the 
use of combining EA and SOA principles was considered feasible for the micro enterprise. The 
applied methods used to establish EA and SOA principles should give similar benefits for other 
micro enterprises who are buying and selling products over the internet. Issues to be 
considered before undertaking such a project are the know-how and expertise needed to 
succeed. That as well as the related costs and knowledge of the benefits that the business can 
receive though using EA and SOA methodologies to build their applications.  
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1. INTRODUCTION  

Every business manager in today’s market knows that Information Technology (IT) is a vital 
part of businesses. IT is considered as valuable a resource as manpower, money and machines. 
IT spending worldwide in 2015 was 3.5 trillion US dollars and is forecasted to grow even more 
in the next couple of years (Gartner, n.d.). Information Systems (IS) are integrated into almost 
every aspect of business today and plays an important role in the success of a company on the 
market (Pearlson & Saunders, 2013). These often complex systems are the backbone of the 
company, supporting daily activities throughout the entire organisation. The increase in 
efficiency helps the businesses reach its goals and objectives faster with the added benefit of 
less manpower. Every business needs a clear IT strategy to guide its use of IT resources in the 
best way to support the business. But for an organisation to be successful in today's 
competitive market, it cannot just rely upon it’s IS strategy, it needs all of its resources working 
together towards its business goals and objectives. Enterprise architecture has in recent years 
become a popular framework for large businesses to organise the structure of the business 
and its Information Systems (Lankhorst, 2009). 

The goal of Enterprise Architecture (EA) is to help companies capture their essential processes 
in order to organise and manage business operations and subsequent Information Systems. 
EA can be described as the blueprint of all the Information Systems, how they integrate with 
one another and specify how Information Technologies will support business processes 
(Pearlson & Saunders 2013). EA could also benefit Small and medium-sized Enterprises (SME) 
through helping structure their business processes in order to gain an improved perspective 
which in turn helps them to succeed (Bernaert, Poels, Snoeck & Backer, 2013). Service-
Oriented Architecture focuses on the IT part of Enterprise architecture and is used to create 
flexible and reusable applications and Information Systems which are key in today's fast and 
dynamic market (Opengroup, n.d.).  

The development of the internet has enabled smaller businesses to reach out their customers 
and make it possible to compete with larger companies. Enterprises that use IT effectively 
prosper on the market while those with inefficient IT fall behind their competitors, or even fail 
(Opengroup, n.d.). SOA makes it easier to integrate Business and IT processes, it reduces the 
strain on IT and opens up the enterprise for more vendors and can support advances in 
technology (Albertus & Ahkmad 2014). Service orientation paves the way to a wide range of 
Information and Communications Technologies (ICT) such as computing power, storage 
capacity, and devices for services over the Internet, also known as cloud computing. 
(Lankhorst, 2009). Instead of having to invest heavily in hardware, servers and storage a start-
up or small company could save a lot of money through utilising cloud computing. Other 
benefits include more flexibility, better integration possibilities and improved collaboration 
within the company (Entrepreneur, n.d.). 

Level Up is the name of the micro enterprise that will be used as the focal point of this thesis. 
It is an internet based company specializing in the resale of second-hand videogames and 
consoles. Current business operations include buying and selling used electronics online using 
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MS Word and Excel for the administrative part of the business. This thesis will analyse the 
introduction of a new Information System with the help of EA and SOA principles.  

1.1 PROBLEM FORMULATION 

The aforementioned principles can also be applied to smaller enterprises in order to enable 
them to succeed in the tough competitive landscape that is the market today. Smaller 
companies lack resources when compared to multi-million-dollar IT budgets which larger 
companies use to support IS for their core business processes. It is just as important for small 
enterprises to organise and manage their resources wisely as it is for larger companies. EA and 
SOA could also benefit SMEs through helping structure their business processes in order to 
gain an improved perspective which in turn helps them to succeed. But there is a lack in 
research for SMEs applying EA and SOA despite the potential benefits (Bernaert et al., 2013). 
While there has been some research for small and medium sized enterprises applying SOA 
and EA principles, in contrast there has been hardly any research applying these same 
principles to micro enterprises. 

The growth of the internet and extensive use of smartphones and tablets have created a fast 
paced market environment with a multitude of platforms for applications to run on. The term 
hyper competition is often used to describe a strategy that most companies use in order to be 
competitive on the market. This strategy is based on a company’s fluidity; meaning being its 
capability to make fast decisions in response to changes in the market environment, while 
maintaining innovation and staying ahead of the competition (Pearlson & Saunders 2013). 
One way for a company to do this is to apply SOA but there can be some challenges that 
smaller companies face which differ from larger enterprises when applying SOA (Bajwa, 
Samad, Mumtaz, Kazmi & Choudhary, 2009). There are also other issues which need to be 
considered and taken into account when applying SOA to smaller enterprises; “they have 
different characteristics when compared to larger enterprise that varies by location, 
organizational structure, business units, and Information Technology requirements” 
(Albertus, Ahkmad, 2014). 

Many researchers have indicated that software development is a risky and expensive 
endeavour for a company to undertake with a high percentage of failure rates although the 
actual rates are unclear (Bennett, McRobb & Farmer, 2010), (Glass, 2005). Between only 48 
and 55 percent of developed and delivered projects were considered successful in 2005, resp. 
2007 (Emam & Koru, 2008). Based upon these numbers costly IT projects could be a big risk 
for all enterprises, but especially risky for smaller enterprises, such as a micro enterprise which 
could even lead to bankruptcy or business failure.  

1.2 PURPOSE & RESEARCH QUESTIONS 

The purpose of this study is to investigate if it is feasible to apply Enterprise Architecture and 
Service-oriented Architecture within the context of developing an IS for a micro enterprise. 
According to this purpose the research in this study aims to answer the following research 
questions: 
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RQ1. How would the analysis, design and modelling of a new IS look like for a micro enterprise 
by using EA and SOA principles? 

RQ2. What are the most important issues to consider during the analysis and planning of a 
new information system that utilises an enterprise- and Service-oriented architecture for a 
micro Enterprise? 

1.3 SCOPE AND LIMITATIONS  

The development of the IS used in this project will be a showcase on how to successfully take 
advantage of some the benefits that EA and SOA can offer for micro enterprises. In terms of 
the scope of this paper the focus is on micro enterprises. Due to the lack of research on micro 
enterprises applying EA and SOA principles, pre-existing research made for SMEs will be used 
to as theoretical support for this thesis.  The information system considered in the solution is 
not categorized as a certain kind of system but rather a more customized system to suit Level 
Up. It should be noted that it might be difficult to apply the solution presented in this thesis 
to other markets without modification. Although the system will be based upon the general 
requirements of a micro enterprise IS to support daily operations, it is important to note that 
the user requirements are defined by my business partner as well as myself, the business 
owner. Together we are the primary users of the system.   
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2. THEORY 

This chapter is the outcome of the literature review and provides the theoretical support in 
order to try and answer the research questions.  

2.1 INFORMATION SYSTEM STRATEGY 

An Information System (IS) is a major investment for any company but also represents a 
potential risk because poorly chosen IS can actually hinder the company from reaching its 
business goals. The main objective for an IS is to support the fundamental elements of a 
business, such as its tasks, work processes, control systems and structure. If it fails to do this 
the outcome will most certainly lead to a failure to meet business goals and maybe even the 
demise of the business. An IS must be able to effectively collect, store and transfer important 
information for the business in order to not impact it negatively (Pearlson & Saunders, 2013).  

The Information Systems Strategy Triangle is a framework that links the IS strategy, business 
strategy and organizational strategy. By having an overriding business strategy that drives 
both organizational and IS strategy, it can help a business succeed in the market. This implies 
that the decision regarding the organization and structure of the business, as well as decisions 
regarding IS components are all driven by the company's business strategy objectives and 
tactics. Changes in any one of the three strategies in the triangle will in some way affect the 
other two strategies and must therefore be taken into consideration and looked over. If not 
looked over, the change can have a major an impact on the success of the business in the 
market (Pearlson & Saunders, 2013). 

To create a systemic view of the organization a company can use the Value Chain Analysis 
(VCA) which can be very helpful when creating an IS. The underlying theory of this technique 
is to emphasize the notion that a weak link in a chain affects the integrity of the whole armour. 
The same idea applies to a company where every link in the chain is a critical activity that adds 
value to the company, a poorly performing activity becomes a bottleneck that affects the 
whole enterprise (Bennett, McRobb & Farmer. 2010). This technique can also be used for 
many companies in today's market where a poorly performing IS strategy will in turn affect 
the whole company.  

2.2 MICRO ENTERPRISES 

According to the European commission the definition of an enterprise is; “Any entity engaged 
in an economic activity, irrespective of its legal form. This includes in particular, self-employed 
persons and family businesses engaged in craft or other activities, and partnerships or 
associations regularly engaged in an economic activity.” (European commission, 2016) 

SMEs represent 99% of all businesses in the European Union and account for 85% of newly 
created jobs in the marketplace. (European Commission, 2016).  
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Table I. Company category (European Commission, 2016) 

The research shows that enterprises with the highest raise of turnover are the ones that 
prioritise innovation. It also shows that enterprises that introduced one innovation since 2011 
raised their turnover by over 25% by the year 2014. But 71% of the enterprises with 1 to 9 
employees had problems with commercialising their innovations because of their lack of 
financial resources (European Commission, 2016). This research would suggest that an 
innovative enterprise has a better chance at succeeding in the market but the related cost of 
such an innovation must be thoroughly considered. 

There are some problems that both SMEs and large enterprises face: 

● Lack of overview in the structure, procedures and communicating strategies 
within the enterprise. (Kamsties, Hörmann & Schlich, 1998) 

● Personnel have a hard keeping track of job descriptions and work tasks (Kamsties 
et al. 1998).  

● Maintaining procedures and business processes with business strategies aligned 
in a dynamic environment. (Dougherty 1992) 

● Being updated on internal and external changes and how they impact the 
enterprise. (Porter, 1998) 

The following research has developed some criteria for guiding the development for IS 
techniques within small enterprises.  

“1. The approach should enable SMEs to work in a time efficient manner on strategic issues. 

2. A person with limited IT skills should be able to apply this approach. 

3. It should be possible to apply the approach with little assistance of external experts. 

4. The approach should enable making descriptions of how things are done in the company. 

5. The CEO must be involved in the approach. 

6. The expected revenues of the approach must exceed the expected costs and risks.” 
(Bernaert et al., 2013) 

2.3 ENTERPRISE ARCHITECTURE 
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Firstly, it is important to define Enterprise architecture, because most people connect 
architecture with the construction of buildings and bridges according to a blueprint, while 
others interpret it to mean the underlying design for example Renaissance architecture. 
Internet searches appear to confirm that the most popular public view of architecture has 
more to do with the design of physical buildings than information systems or the internal 
architecture of an enterprise. According to the Computer Society, the definition of 
architecture is “the fundamental organisation of a system embodied in its components, their 
relationships to each other, and to the environment, and the principle guiding its design and 
evolution.” (IEEE Computer Society, 2000) 

One definition of Enterprise architecture (EA) is “a coherent whole of principles, methods, and 
models that are used in the design and realisation of an enterprise’s organisational structure, 
business processes, information systems, and infrastructure.” (Lankhorst 2009). 

An EA is a holistic approach to identifying how core business processes are integrated within 
one another and then how to organise them (Opengroup, n.d.). EA usually focuses on how IT 
will support the business processes but others use it on a broader level and to keep the 
processes aligned within the strategies (Bernaert et al., 2013). EA differs from IT architecture 
in the way that it is at a higher level and more abstract, but it still shares some of the design 
principles (Pearlson & Saunders, 2013).  

All of the different IS that a company uses for day to day activities are a vital part of the EA. 
When changes are made in the one or more of these IS it also means changes to the overall 
EA. The revered is also true, any changes made to the EA also mean changes to the IS (Lapalme, 
Gerber, Merwe, Zachman, Vries, Hinkelmann, 2016). Therefore, it is important to consider this 
relationship when implementing changes in an enterprise. 

Research shows that EA provides a large range of benefits for the enterprises who use it. One 
of its benefits is that it provides a common architecture with all of the stakeholders in the 
company, working as a common language so that everyone understands with all stakeholders 
and their views taken into account. It also creates an overview of the company with different 
views for the different stakeholders that is not cluttered with too many details. It makes it 
easier to change plans because the effects can be shown to different parts of the enterprise 
by modelling them before implementation. EA will also will make it easier to implement new 
information systems into the enterprise and integrate them with each other. Another benefit 
is that it can make it easier for the enterprise to achieve a competitive advantage in the market 
(Bernaert et al., 2013) 

There are a couple of characteristics of EA that makes it interesting for enterprises of any sizes 
to use. One of these is that it is useful in order to manage the processes, IS and the overall 
complexity of an enterprise. The significant characteristic of EA is that it gives a comprehensive 
view of the entire enterprise. It is therefore easier to find a problem area or an area that can 
be improved upon. EA aids the translation from business strategy into the everyday activities 
of the enterprise. EA focuses on the improvement of the company as a whole not on just parts 
or departments (Lankhorst 2009). These are some of the general advantages and that small 
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enterprises can gain by using EA other than then to alleviate some of the problems previously 
mentioned that micro and SME enterprises face (Bernaert et al., 2013). 

In order to help introduce the EA techniques and methods in smaller companies, the company 
need to fulfil the following three criteria. First of all, the user must be able to recognize the 
usefulness of the method and understand the benefit that it might bring to the enterprise. 
Secondly, the method must be fairly easy to use not to have the user give up because it being 
too hard. Thirdly the method must be able to yield some kind of proof of success and 
efficiency. The feedback helps to improve on the EA initiative and implementation. The 
positive impression of the project will create a companywide impression and help weaken 
resistance for further EA development (Bernaert et al., 2013).  

2.4 SERVICE-ORIENTED ARCHITECTURE 

The main architectural component of SOA is services. The core concept of SOA is to view units 
of functionality as services that can be provided and consumed. By doing so it can be applied 
not only to software applications but also to the enterprise architecture for all business levels. 
These services can then provide parts of business units that represent value as a part of the 
business process or in the value chain. SOA can be a valuable tool for companies in order to 
be more flexible and provide interoperability among the different parts of the company and 
thus work together as a whole towards the business goal. (Lankhorst, 2009). A more 
technically oriented definition of SOA and services are; “SOA is a conceptual business 
architecture where business functionality, or application logic, is made available to SOA users, 
or consumers, as shared, reusable services on an IT network. “Services” in an SOA are modules 
of business or application functionality with exposed interfaces that are invoked by messages 
from service consumers.” (Marks & Bell, 2008). 

Services are business processes and transactions that occur every day in an organization. 
Business services that are carried out in most businesses today are pretty much mirrored by 
the IS that support the business. By exposing business services as components of services, a 
business can optimize and modify the execution of the daily operations based on the service 
concept (Marks & Bell, 2008).   

The main idea that makes the service-oriented concept so inviting for enterprise architecture 
is the fact that it works like a mutual language between IT and business people which aides in 
the communication between multi departmental teams. The main goal with the SOA concept 
is solving the problem of integration within an enterprise. Not only the integration between 
different applications but also between different departments by using industry standards as 
well as modern tools. According to studies, out of the entire IT budget around 30 percent is 
used on integration activities (Marks & Bell, 2008). Service orientation also has other benefits 
such as cost effectiveness, interoperability, flexibility, and innovation power, which might give 
a company an advantage over their competitors (Lankhorst, 2009). SOA is focused on the IT 
architecture of the enterprise and on its strategic development in other words; one can use 
SOA to adopt the technology to achieve business goals and objectives. The goal is to attain a 
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long term plan for the IS strategy, not just for one system, but for the enterprise as a whole 
(Opengroup, n.d.).  

It should be noted that only focusing on the technical part of the organization with SOA should 
be avoided when the initiative should stem from the business side. The business side should 
take advantage of the opportunities that SOA provides (Marks & Bell, 2008. Lankhorst, 2009). 
To truly take advantage of the SOA concept it should be applied to the entire business to attain 
the best flexibility for the business as well as IT design (Lankhorst, 2009).  

Because the market is a dynamic environment, companies have to remain current with new 
technologies which are continually growing in complexity. In order to manage this complexity, 
companies have to be flexible to be able to cope with fast changes in the market in order to 
maintain or gain a competitive advantage among its competitors (Pearlson & Saunders, 2013). 
As systems develop and grow over time they become integrated with each other. As the 
complexity grows it becomes more difficult to manage and predict the impact that one change 
could have across several systems. SOA is a concept that makes it possible for companies to 
combat this problem by simplifying the business through dividing it up into different parts and 
analysing how they work together. The aim is to elevate business capabilities by making them 
transparent in order to better evaluate them and minimise wasting resources. By doing so the 
enterprise can be more efficient and make better use of the resources that they already have 
(Opengroup, n.d.). 

The SOA concept has opened up a large market of new technologies and ICT, chief among 
them web services and cloud computing which has become widely popular with industry wide 
support. SOA makes it possible for applications and computing resources to be accessible as 
components over the internet. Web services create channels of communication via internet 
protocols by sending data in different formats (Lankhorst, 2009. Ehrl, 2004). Cloud computing 
is a term that describes a cluster of virtual servers and storage devices that are made available 
through the internet. It is a solution for companies that do not want to invest in their own 
infrastructure of servers and computers but instead contract a supplier of these services. In 
this way companies only have to pay for what they use and by doing so they save money, they 
become more agile and they can focus on their main business objectives (Pearlson & Saunders, 
2013). 

Some of the most compelling principles of SOA are its reusability, loose coupling, 
composability, business orientation, manageability and internet oriented nature. Reusability 
can be described as when components or services can be reused or modified for different 
tasks and by doing so reducing costs as efficiency is increased within the enterprise. Loose 
coupling is attained when services are loosely coupled meaning that they are only aimed for 
message transfer. Each service is autonomous from each other and therefore more services 
can be added without any disruption to the other services in place. This ensures the service to 
be independent and makes the whole system scalable.  Composability is applied whenever 
services are maintained to be simple in order to scale up or down depending upon business 
needs which enables an IS to be more flexible in supporting business processes. Business 
orientation relies upon services that are designed so that they have business meanings which 
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makes them easier to align easier to align with business goals. This makes SOA exhibit business 
logic which helps to develop IS that’s not depend on technical standards and platforms and 
makes it possible to reuse service across the whole enterprise.  Manageability relates to 
services must be organized properly and managed to keep the services available for the 
customer and the enterprise separate in order to retain their independence and performance. 
Internet oriented services focus on B2B sharing.  (Ren & Wang, 2008)  

2.5 BUSINESS INFORMATION SYSTEMS 

There are a wide range of IS that help support the business processes. In this section a few of 
these systems relevant to the thesis will be examined. 

Inventory management is about keeping track of how much material as well as inventory that 
an enterprise should keep in their inventory at any point in time. It also supplies data about 
manufacturing sales, cost as well as bookkeeping and manufacturing and links these together. 
In other words, it helps to control the inventory at an enterprise (Owoeye, Adejuyigbe, Bolaji, 
Adekoya, 2014). An Inventory management system is a type of software that does this 
previously manual task. It can create accurate reports on inventory, sales and bookkeeping 
and helps the enterprise to make well informed decisions as well as keeping a balance 
between production, stock and sales for optimal cost efficiency (Mascle & Gosse, 2013).  

Logistics studies the flow of material and the steps included in an enterprise, from the origin 
of the related information, goods and services from the supplier, to the end customer and the 
post-sale service. Logistic management systems (LMS) are software that help to plan, 
implement and control this process as well as the storage of the products. The goal is to be as 
efficient as possible and minimize the use of resources and to increase the level of service for 
the customer. Areas connected to logistics are processes such as product procurement, 
distribution and after sales (Ghiani, Musmanno & Laporte, 2013). 

There are a wide range of IS aimed toward businesses of all sizes available today. One category 
of systems is called Management Information systems (MIS) which combines with 
functionality. An MIS is an application that manages the flow of information and impacts all 
levels of the business. At the heart of a MIS is a database where data is stores as well as tools 
to retrieve, edit and report the information. It is common for MIS applications to manage the 
everyday functions of an organization for example accounts receivable and payable, 
purchasing and payroll. The functionality of MIS offers information to be exported and used 
in other systems across the business (Vitez, n.d.). 

Another category of system used in a range of companies are called Enterprise Resource 
Planning (ERP) systems which is a companywide software system that helps integrate the 
systems across all different departments to work together as a whole. It consists of several 
modules and usually includes supply chain management, financial, accounting, HR, 
manufacturing and sales. Some of the downsides with ERPs are the high cost associated with 
implementing them, complicated to implement and they usually require customization as well 
as change of business processes in order to implement (Pearlson & Saunders, 2013). 
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Customer Relationship Management (CRM) focuses on the relationship between the 
enterprise and the customer. Modern CRM or electronic CRM systems take advantage of IT, 
databases information storage as well as data mining and online analytical processing (OLAP) 
(Wang, 2007). The goal with CRM is to improve the customer's attitude against the enterprise 
and their perceived value in order to get loyal and returning customers. Other benefits with a 
CRM system can be many, such as reducing costs, increased sales as well as improved 
efficiency and profitability. CRM software works by using a database in order to collect 
measurable data. This data can be analysed in order to find relationships and patterns, this 
information can be used to support decisions that can improve business processes and lead 
to increased profits (Rad, Ghorabi, Rafiee & Rad, 2015).  

RELATED WORKS 

There are well documented case studies on how large companies use EA and the benefits they 
could gain from it. Although a wide range of EA techniques exists, little to no research has 
been done on EA used by small enterprises (Bernaert et al., 2013) 

There been some preliminary research made on the application of general SOA principles in 
SMEs. There are three primary SOA principles, the first is to analyse the current IT situation 
and compare it to the other SOA principles in order to turn current disadvantages into future 
benefits. The second is to choose a SOA methodology that fits with the structure of the 
company to ease the company into a simpler transition. And the last principle suggests 
modelling business processes through the use of business analysis tools such as Business 
Model Canvas (BMC) and Business Process Modelling (BPM) to get an insightful overview of 
business processes (Albertus & Akhmad, 2014). 

It is common for larger enterprises to use SOA as most the methodology is aimed for larger 
and more complex companies. One study suggested the possibility of small and medium sized 
enterprises benefiting from using SOA despite facing different problems than larger 
enterprises. Examples on such issues are; not having enough investment, lack of expertise, 
absence of infrastructure issues with security, business domain is too limited (Bajwa et al., 
2009). Other research claims that it is difficult to gain an understanding of how widespread 
ICT is among small enterprises. However, it is assumed that SMEs do not take advantage of 
ICT and other-business solutions as often as larger enterprises do. The lack of knowledge and 
skilled management required for successful implementation presents the largest barrier for 
growth of popularity among SME’s. Due to this fact SMEs have a lower level of 
competitiveness which makes them more exposed to fluctuations in the economy (Arendt, 
2008). There has been no research to suggest that SMEs take advantage of ICT in order to 
improve processes, services and business automation (Dai, 2014). Another study reinforces 
the notion that a research gap exists regarding SMEs successfully adopting the SOA concept 
(Albertus & Ahkmad, 2014).  

The research found only mentions the application of SOA principles within SMEs, none of this 
research mentions if the same principles can be applied to micro enterprises in order to 
produce similar benefits.   
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3. METHOD 

In this chapter the research method used for the thesis is presented. The requirement for 
gathering this method is presented as well as why it is believed to be the most suitable 
approach and lastly how it was used in order to fulfil the purpose of this thesis.  

3.1 RESEARCH STRATEGY 

As previously mentioned the purpose of this thesis was to plan and design an information 
system for a micro enterprise through the use of EA and SOA principles. The methods are 
presented on how EA principles were used to structure and analyse the business operations, 
information systems and the technical infrastructure. Then the method will show how SOA 
principles were used to adapt the technology to the needs of the business and how this is 
implemented as a design model for future implementation for the business presented. EA was 
used to structure and map out core business processes and SOA principles are applied to in 
order to improve on problem areas and business efficiency.  

In order to do this, a well thought out research strategy and method was required. But a 
different research method was required than the ones used for economics, computer science, 
and the social sciences. The method should have a component that can produce clear and 
suitable research solutions. Design science research (DSR) is a process that produces and 
evaluates IT artifacts that are supposed to solve an organizational problem. The agreed upon 
difference between DSR and other paradigms are areas such as theory building and testing as 
well as interpretive research (Peffers et al., 2007). 

The research method used in this thesis can be classified as a DSR method. The DSR approach 
is suitable for this thesis because it's an approach that focuses on introducing a IT artifact such 
as a construct, model, method, or instantiation into an organizational environment in order 
to solve a previously unsolved problem. This shows the capabilities, as well as evaluate and 
forecast its potential pros and cons of the artifact. DSR helps to predict the effects a certain 
implementation may have during, its utilization, evaluation, development and improvement 
of IT artifacts (Hevner et al. 2004). 

The DSR method is a fitting methodology because the purpose of this thesis is to design and 
introduce an IT artifact into an organizational setting. More specifically the development of a 
design model for a micro enterprise that the business partner and I administer through the 
use of EA and SOA principles. DSR is useful because it aims to solve important unsolved 
problems in a new and innovative way which contributes to new knowledge therefore adding 
to the importance of evaluating an IT artifact. Design has faced problems over the years such 
as changing requirements and constraints, a problem consisting of several sub problems, or 
even down to the critical dependence on humans and their social and cognitive abilities to 
come up with a solution (Hevner et al. 2004).  

There are a lot of different methods on how DSR could be carried out but common design 
process elements are as follows: Problem identification and motivation, define the objectives 
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for a solution, design and development, demonstration, evaluation and communication 
(Peffers et al., 2007). 

The method outlined by Hevner contains all of the common design elements to carry out DSR 
will be used for this thesis.  According to Hevner et al. (2004), DSR studies can be effectively 
conducted through the following 7 guidelines: problem relevance, rigor, design as a search 
process, design as an artifact, design evaluation, research contribution and communication of 
research. Figure I shows the three cycles of relevance, design and rigor that connects the 
environment, design science research and the knowledge base together. The rest of the 
sections in this chapter will be covering these guidelines in greater detail with exception to 
communication of research which while it is an important step in DSR, is not however 
considered useful within the scope of this thesis. 

 

Figure I. Design science research cycles (Hevner et al. 2004) 

3.2 PROBLEM RELEVANCE 

First of all, the produced artifact must prove to be a contribution to the business environment 
and solve a relevant business problem. In other words, there must be a purpose for the artifact 
and in order to represent the business and technology environments and work as a models 
for the business (Hevner et al. 2004).  

The relevance of the produced artifact is an important part of this thesis and an is discussed 
in the introduction and theory chapters. Research was found that shows the need for SOA and 
EA in not only larger and established companies but also smaller companies which can also 
reap the benefits. This thesis will focus on the relevance of solving a problem at hand in a real 
world micro business, Level Up. 

3.3 RIGOR 

“Design-science research relies upon the application of rigorous methods in both the 
construction and evaluation of the design artifact.” (Hevner et al. 2004). DSR is based upon 
using rigorous scientific methods and scientific theories also known as the knowledge base to 
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construct and evaluate an artifact. The goal is to create the most effective artifact through 
evaluation. An important part of this method is to create performance metrics to measure the 
effectiveness of the artifact, such as time, tasks, comparability, subject selection and training. 
Empirical work is a cornerstone for construction and evaluation. The main point is being able 
to map the artifact to the real world in order to prove its utility (Hevner et al. 2004).  

In order to ensure that the researcher provides an innovative artifact or improvement instead 
of a routine one, previous knowledge is consulted and referenced. The aim is to improve or 
contribute to the existing knowledge base in the form of a scientific contribution. This is the 
part where it is up to the researcher to go through and apply fitting theories and methods to 
be able to construct and then evaluate the artifact (Hevner et al. 2004).  

Although rigor must be applied in the design process it is argued that too much focus on rigor 
will lead to less relevance. Some argue that one should focus more on relevance and less on 
rigor (Hevner et al. 2004). For the purpose of this thesis I have decided to place more emphasis 
on relevance and solving the problem than implementing rigorous methods. With that said 
previous theory on the area of EA and SOA as well as business strategy and business 
information systems has been consulted, as well as methods on what to do and how to apply 
EA and SOA principles.  

3.4 DESIGN AS A SEARCH PROCESS 

“The search for an effective artifact requires utilizing available means to reach desired ends 
while satisfying laws in the problem environment.” (Hevner et al. 2004) 

This part is the heart of the design process, the search for the optimal design solution for the 
problem at hand. By using a set of actions and resources available to construct the artifact, 
goals and constraints are fulfilled at the same time taking into account the uncontrollable 
factors in the environment. The design process can be simplified here and then divided up into 
smaller sub problems which can then be worked over into different iterations until a working 
solution is constructed. 

The main emphasis is on the artifact and the environment that it works in, which reveals why 
evaluation plays such a major role in DSR. By contributing to the knowledge base, more 
research can be done in the future to further strengthen and explain the solution.   

For this thesis, the existing knowledge base was reviewed to find relevant research in this area 
in order to build the theoretical base on which to construct this thesis. This theoretical base 
also serves during the design process to get a better understanding of the subject matter of 
EA and SOA and how these principles apply to the design and development of a new enterprise 
architecture and introduction of new IS to the business. Existing theory on other business IS 
with similarities to the planed IS in an attempt to classify the kind of IS the solution would be 
in order to gather and analyse requirements for the IS from other similar businesses and their 
needs.    
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The process of searching to find relevant literature has not only been limited to a specific 
phase, but instead has been carried out throughout the entire project as needed. No specific 
method was used to ensure coverage, only my own best judgement. Useful literature has been 
found with the help of the Internet and other research database sources in addition to course 
literature. The main research database used to find information has been the Luleå Technical 
University (LTU) library’s search service Primo. Google scholar has also been used for when 
Primo has not provided relevant search results. Most references are peer reviewed and the 
ones that are not, for example URL references were judged on quality and level of relevance 
for each source. The books referenced in this thesis have all been course books from previous 
courses relevant to Information System development and design to ensure the use of good 
standard and scientific quality.  

3.4.1 FRAMEWORKS AND METHODS 

For the development of the EA in the thesis The Open Group Architecture Framework (TOGAF) 
framework maintained by the Open group has been used. TOGAF has worked as a sort of 
dictionary and theoretical cornerstone for developing an EA for a business. TOGAF as well as 
the method used for applying SOA principles and the software used for the design work will 
be explained more in detail below.  

3.4.1.1 EA FRAMWORK 

The use of TOGAF is widely used and most trusted method and set of supporting tools for 
developing an EA. There are four architectural layers that TOGAF refers to; business 
architecture, data architecture, application architecture and the technology architecture. 
There are 7 phases which make up the TOGAF framework. The one used in this project is the 
Architecture Development Method (ADM) which is the core of the framework. ADM consist 
of eight stages where the development and management of EA is described (shown in Figure 
II).  
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Figure II. Architecture Development Method (OpenGroup, n.d.) 

The ADM cycle is iterative; the whole cycle or separate stages can be repeated several times 
as needed. It does not need to be followed consecutively according to the figure above which 
is more exemplary than a rule. All of the phases are divided into steps and each phase has 
clearly defined inputs and outputs. The architectural requirements management is a 
continuous phase to ensure that the requirement changes are met and managed throughout 
development. 

One of the drawbacks of using TOGAF is due to its large size and complexity. This makes it 
difficult and expensive to use, especially for SME’s that might not always have the know-how 
or the budget to implement such a large project (Alm & Wißotzki, 2013). On the other hand, 
TOGAF is described as being adaptable and therefore can be customized to fit the business 
needs, although it does not state how this can be done. There is a lack of sufficient research 
to suggest that the use of TOGAF within the context of an SMEs application would be beneficial 
(Alm & Wißotzki, 2013) 

A survey was undertaken with a sample of TOGAF certified experienced users to find out how 
they thought TOGAF could be applied to SMEs. The results showed that ADM and its guidelines 
are considered the most important component of TOGAF. It also shows that the respondents 
believed that phase A to D were the most important phases in the ADM cycle. Phase B 
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(business architecture) was the top ranking choice where steps within phase B such as: 
Develop Target Business Architecture, Develop Baseline Business Architecture and Perform 
Gap Analysis were believed to be the most useful steps (Alm & Wißotzki, 2013). 

Based upon the previous research phase, A to D of the AMD cycle were chosen to be used in 
this thesis. The focus will be on developing a baseline architecture for the perceived present 
situation, developing a target architecture to aim for and then making a GAP analysis of what 
has to be done in order to close the gap.  

In order to actually construct the architecture, the design model was based upon an open 
source modelling language for EA called Archimate. With its capability to model business 
processes, organisational structures, flow of information, IT-systems as well as technical 
infrastructure, it has fulfilled all of the requirements needed to create a model with overview 
and detail. Some research suggests that the use of BPM notation as an additional modelling 
language gives a more detailed description of the business architecture layer than the model 
provided by Archimate. This was considered before a decision was made to keep the model 
simple (using Archimate) for readability and the level of detail provided would be sufficient 
within the scope of this thesis.  

3.4.1.2 SOA METHOD 

The process of identifying, analysing and implementing services according to the SOA concept 
is considered to be one of the biggest challenges in SOA because the process of doing so is 
poorly understood. To help with this process a method laid out by Marks & Bell was used to 
apply SOA principles for the solution. This method is top-down in combination with a bottom-
up iterative cycle in order to arrive at a solution which offers a loosely coupled data structure 
with the added flexibility of easy reusability. The services will be the key component to map 
business processes with IT capabilities which will be the cornerstone in the SOA strategy 
(Marks & Bell 2008).  

For the first phase of the method by Marks & Bell, there are 6 steps in order to identify possible 
business services. This is done in order to help the SOA modelling by identifying business and 
process areas that could be improved. The possible business services identified are 
opportunities to apply the SOA concept and by doing so value adding services that benefit the 
business as a whole. “The initial challenge is to identify the business services in your enterprise 
within some initial scope, such as a business or process domain, so that you can begin to 
prioritize, model, and design those services in support of various SOA and business initiatives.” 
(Marks & Bell 2008) 

Identify, list and name services within the following areas: 

● Business process analysis  
● Core entity analysis  
● Opportunistically via budgeted initiatives  
● Business or domain expertise  
● Pre-existing services  
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● Existing business applications 

After the services are then identified they will be prioritized according to the following criteria: 

● Benefits for the business 
● Reusability 
● Supporting business goals 
● Feasibility 
● Start service analysis and design.  

Candidate Service analysis is then done to inspect enterprise core entities and confirm 
business ideas and concepts and leads to the creation of final business services. 

This phase helps to identify and prioritize the final business services that might be 
implemented. This is done to help the organization to focus on the more important services 
by valuing their business value and impact, feasibility and technical viability as well as reuse 
and high consumption. The steps are top town logical operations that help to analyse and pick 
the final business services for implementation and help understanding their functionality, 
reuse scope and granularity of the possible business services Marks & Bell (2008). The 
following steps are included in the candidate Service analysis: 

Candidate Service analysis (Web Services) 

● Service Granularity Analysis 
● Unification operation 
● Decomposition operation 
● Intersection operation 
● Subset operation 
● Subtractions operation 

Service Design is the the step where the final business services are transformed into physical 
solution services. The process is visualised by a granularity map to help resolve their viability 
and fittingness for the SOA strategy. This phase does not aim to explain the technological 
implementation details, but rather explains the conceptual, logical and physical compositions 
of the services Marks & Bell (2008). The following steps are included in the service design: 

Service design (SOA design) 

● Build business services granularity map 
● Build demarcation map 
● Business service relationship 
● Demarcation 
● Dynamic behaviour and processes 
● Demotion – Promotion 
● Import/Export 
● Delete and Create 
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For the thesis I will follow this model laid out by Marks & Bell (2008) to identify, analysing and 
then implementing business services in a technical model. Web services are then used in order 
implement the SOA concept for the solution in order to expose the application functions as 
services.  

3.4.2 DATA COLLECTION 

The data collected in the thesis was mainly through interviews with the business partner as 
well my own observations. The interviews were informal without specific interview questions 
instead certain topics were discussed and the results were documented as bullet points and 
then analysed in the results chapter. These interviews covered all parts of the daily operations 
of the company also helped to establish the business context and the overall business strategy. 

3.4.3 REQUIREMENTS  

Requirement are what artifact must be able to do in order to solve the problem at hand. 
Requirements are a way to best describe an artifact and how to define it (Goodwin, 2009). To 
come up with these requirements, interviews where held with my business partner. The 
current baseline of the business and business strategy with objectives were analysed in order 
to find more requirements. Then the requirements were then categorised as functional and 
non-functional requirements. Functional requirements describe what a system will do 
concerning behaviour or functionality. Non-functional describes how the system works or can 
be considered as the quality attributes for of a system (Eriksson, 2012). 

3.5 DESIGN AS AN ARTIFACT 

“Design-science research must produce a viable artifact in the form of a construct, a model, a 
method, or an instantiation.” (Hevner et al. 2004) 

The resulting artifact when applying DSR is the creation of the solution to be applied to address 
the problem area. In order to implement and apply the solution it must be described 
thoroughly beforehand (Hevner et al. 2004).   

For this project a design artifact was constructed to solve a previously unsolved problem in 
the small business that I own and operate with the business partner. The specifications for the 
solution were analysed and described before a model was constructed. Through applying EA 
and SOA principles problem areas were found and a solution to the problem was designed in 
the shape of a technical architecture model. This model could then be used as a blueprint to 
be implemented at a later time. The model includes the following three layers; business, 
application and technical layer and how they are connected in relation to one another.  

3.6 DESIGN EVALUATION 

“The utility, quality, and efficacy of a design artifact must be rigorously demonstrated via well-
executed evaluation methods.” (Hevner et al. 2004) 
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The evaluation of the artifact is an important step in the DSR process and is based upon the 
requirements of the business environment. This is the technical infrastructure and the 
implementation of the artifact into the infrastructure is part of the evaluation. Because the 
design process iterates in cycles, evaluations can be carried out throughout the development 
process to give live feedback in order to improve the artifact for each iteration. The evaluation 
does not need to take place only when the artifact is complete. There are different ways to 
evaluate an IT artifact such as observational, analytical, experimental, testing and descriptive 
methods (Hevner et al. 2004). 

The evaluation of the model was done using Archimates own evaluation software. This 
software checks the model for incorrect relationships and logical errors and ambiguities 
similar to an integrated development environment that warns for syntax errors. The other 
evaluation method used was a heuristic evaluation of the model to spot modelling errors and 
to evaluate the feasibility of the solution performed by my business partner. My business 
partner’s background qualifications are two bachelor’s degrees in Information Systems and 
Accounting as well as over five years working experience as a professional systems developer. 
Her knowledge of business activities in combination with real world experience developing IS 
qualify her as an expert in the scope of this thesis.  

Other evaluation methods were used and described throughout the result chapter, these 
methods are described below. Descriptive analytical methods were also used in the main 
evaluation method for the model constructed. Such methods include the informed argument 
method where existing research from the knowledge base was used to produce arguments 
for the models utility. Scenario creation was another descriptive method that was used to 
create possible scenarios which could occur in the real world with regard to testing and 
demonstrating the utility of the model.  Analytical methods such as architecture analysis study 
the fit of the model into the technical IS architecture.  

3.7 RESEARCH CONTRIBUTION 

“Effective DSR must provide clear contributions in the areas of the design artifact, design 
construction knowledge, and/or design evaluation knowledge.” (Hevner et al. 2004) 

There are three types of research contributions in DSR where one does not exclude the other:  

The Design Artifact: The artifact itself that is the solution to the previously unresolved problem 
needs to be identified and validated as a new research contribution. 

Theoretical Foundations: The development of the artifact that extend and improve previously 
existing theoretical foundations in the knowledge base are also considered to be good 
research contributions.  

Evaluation Methodologies: Innovating and new evaluation methods and metrics can also be 
considered as a good research contribution in DSR.  

The scientific research contribution resulting from this project was the design artifact that was 
constructed. The contribution was also to extend and improve the previously existing 



 
 
Designing Information Systems for Micro Enterprises using Service Oriented Principles 
Per Haraldsson  
Bachelors of Arts Systems Science Thesis 

 

25 

theoretical foundations in the knowledge base. Due to the fact that little research and 
practical application of EA and SOA principles have been used within the context of small 
businesses, the contribution of this thesis will be unique.  
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4. RESULT 

This chapter is the final result of the thesis. It contains the requirement analysis, proposed 
solution to the problem in the form of a technical model as well as an evaluation of the design 
artifact. 

4.1 RESEARCH CONTEXT 

The company chosen for this project Level Up that the business partner and I own and operate 
together. It is a micro enterprise focused on buying and selling retro video games and consoles 
online. Today the primary tool used in daily operations is Microsoft Excel for keeping track of 
inventory information such as game title, number of copies owned, purchase price and selling 
price etc. The inventory is then either auctioned or sold at a set price through several different 
selling channels such as Facebook, Tradera or Ebay. The increase in business has developed 
from selling a few products a month to a well over a hundred which has put a strain on the 
administrative flow of the business which needs to be optimized. 

Before the modelling process could begin it was deemed necessary to declare the overall 
business strategy since this was the desired goal of the business. It also served as a reminder 
of the objectives of the business as well as help in clarifying the organizational and IS strategy 
that supported the project.  
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Business Strategy 

Purpose:  To increase sales and overall efficiency through the assistance of a new 
IS strategy. 

Objectives: Support the future introduction of a company webpage 

Decrease in time consuming manual steps in the work process 

Flexible and upgradable IS solution 

Decrease costs associated with shipping and human error 

Minimize the risk of losing data  

Processes 
impacted: 

Sales 

Shipping 

Inventory 

Financial management 

IS Strategy Use EA and SOA principles to develop an architecture to reach business 
objectives. 

Table III. Business Strategy Level Up  

4.2 CURRENT BASELINE 

A meeting between the business partner and I was arranged to analyse the current business 
operations for the sake of finding weaknesses and areas of improvement. This discussion 
combined with the mapping of the business processes by applying EA principles resulted in 
the current baseline model.  

The mapping of the current baseline using the three layers according to the TOGAF 
framework: business architecture, application architecture and technical infrastructure, was 
achieved. The yellow boxes indicate the business layer, the blue boxes are the application 
layer and the green boxes are the technical layer. This formatting will be the same for all the 
models presented. The result of the analysis of the business processes was a process 
description of which processes take place when certain events were triggered. 

 



 
 
Designing Information Systems for Micro Enterprises using Service Oriented Principles 
Per Haraldsson  
Bachelors of Arts Systems Science Thesis 

 

28 

 

Figure III. EA model of the current baseline.  

The description of the flow of business processes for the proposed solution is as follows: Event 
trigger: Customer places an order. The business role of Sales is carried out by the business 
owner: 

1. Order is received. 
2. Order is registered using a MS Excel spreadsheet running on a windows client. 
3. Customer payment is controlled regularly with bank application. 
4. When payment is confirmed the inventory is updated and product quantity is changed 

in the MS Excel spreadsheet. 

A new business role is undertaken by the shipment person: 

1. A shipment errand is created using MS Word windows client. 
2. A shipping label is printed using MS Word. 
3. A shipping manifest is created with the shipment date using MS Word.  
4. The order is verified to make sure that the right product is sent to the right customer 

using MS Word. 
5. The package is sent with the postal service. 
6. The shipping manifest is time stamped and signed to mark that the shipment has been 

sent using MS Word. 
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Figure IV. More detailed EA model of business role sales. 

 

In order to keep the model simple to follow the level of details were kept to a moderate level. 
Figure IV shows a more detailed view of the business role of sales. The model includes the 
following business processes in sequential order: 

1. Order is received. 
2. Order is registered 
3. Payment info is sent out to the customer. 
4. Payment is controlled. 
5. If payment is received the order is approved 
6. The inventory is updated  

Alternative:  

a) If the payment has not been received after 3 days a payment reminder is then sent 
out. 

Through studying the business, application and technical layers of the EA model and 
analysing the nature of the business processes, some problem areas were found.  The 
main problem was that Excel was determined to be a very time consuming application 
in regards to updating inventory and not offering much functionality to speed up the 
process. For example, a problem existed with keeping track of multiple items (in the 
form of rows) that shared the same inventory title; because they shared the same title 
the two items could be easily confused with each other. It was considered time 
consuming to update inventory status, for example updating the spreadsheet when a 
game had been sold in order to calculate the profit margin and sales tax to be paid. It 
was also determined that much time was being wasted on locating the buyer’s 
address, copying and pasting the right buyers address, formatting the address label 
and making sure that the right game was shipped to the right customer. Another 
manual business process that was considered to take up unnecessary time was the 
control of the customer address to the order made. Another problem area that the 
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business partner pointed out in the current baseline was that there have been 
problems with data loss due to the fact that there were no good backup solutions in 
place. Copies that are made of the customer list, inventory spreadsheet and shipping 
manifest were quickly outdated and caused problems with data inconsistency and 
redundancy. Problems with calculating shipping costs for each customer order is time 
consuming and problems with inaccuracy have dipped into profits.  

4.3 REQUIREMENTS 

A new meeting was held with the business partner to address the requirements for a new 
solution to address the problem areas found in the previous step. The result of the meeting 
was a list of requirements for the new IS and business structure and what to achieve by 
applying SOA principles in a model a proposed solution.   

Functional requirements 

 Must offer Address label printing. 

 Help with accounting efforts 

 Must be able to generate sales reports and financial information. 

 Must be able to send email notifications to customers through a mail client.  

 Must avoid data redundancy and inaccuracy 

 Export data through web services to different web applications  

 Store information about the inventory such as photos of products, customer 
information, shipping information. 

 Take advantage of cloud computing. 

 Based on tested and well known standards (SOAP, REST, XML etc.) 

Non-Functional requirements 

 The application must be flexible and loosely coupled 

 Must be easy to integrate with other systems and easy to upgrade 

 Must have a database for storing information  

 Eliminate manual business processes that can be automated instead. 

 Built with reusable structure/code in mind in order to save time and cut down on costs. 

 Possibility to have a distributed IT structure in order to manage the business from 
different locations.  

 Platform independent  

Flexibility was needed for changes in the business environment and technology in order to be 
competitive in the market. Also to be able to change and implement new business processes 
in the future. As well as not having to switch out systems but instead upgrade them. Because 
it is a small business it was deemed too difficult make all of the changes at once, so it was 
considered a better idea to use incremental changes instead. The business doesn’t have the 
resources to develop new solution and a web page at the same time. Therefore, it was decided 
that is was better to expand later with the flexibility that web services offer. 
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The result of the analysis and testing of the selling of these tools revealed that they had 
functionalities such as inventory management, sales information and report generating, 
automated listing tools, payment as well as shipping. A decision was made based upon the 
result that this functionality was to be implemented and used the IS selling application. 

To find the requirements for the new information system, applications that were developed 
for the same purpose which are available online were analysed and tested extensively. A web 
search revealed that a wide range of web based selling tool software, both open source as 
well as proprietary software are aimed for small businesses and e-commerce businesses. 
Sellro, Magento, Auctivia, Vendio and the Swedish counterpart Sello all offer similar services. 
These are also services that help e-commerce businesses administer their business processes 
efficiently and work as multi-channel selling tools since they allow businesses to sell on 
different markets such as Ebay, Amazon and similar sites.   

During the analysis it was concluded that these tools offer functionality that resembles MIS 
and ERP software but are scaled down to be made simple enough and only offer functionality 
which suits smallest e-commerce businesses. Similar to ERP the sales tools used offer a wide 
range of functionality reaching across several areas the business such as accounting, sales, 
shipping and inventory. Similarly, to a MIS the information is then saved a common database 
and can be exported to other systems or areas of use. Based upon this conclusion a decision 
was made that the systems developed would have the same kind of structure and 
architecture. It was also decided that the application should be divided into two functionality 
based modules connected to a database.  

It was noted that these selling tools also shared some similarities with a LMS in that it manages 
information about shipment of the product. It helps track from the seller to the end customer 
including post sales services such as customer feedback. The business partner and I agreed on 
this being a useful function for the IS to be designed. Other features similar to an IMS were 
also noted such as keeping track of inventory and producing sales reports and information 
associated with bookkeeping. Although the business for the time being didn’t depend on items 
always being in stock, this was deemed a useful function for when the introduction of a home 
page would take place and the scale of the business would increase. 

Functionality similar to a CRM system was not found in the applications that were studied. 
This functionality was considered useful to keep customer satisfaction high and to retain 
customers. Another benefit would be the possibility to do simple data mining and analysis on 
collected data to find patterns on most sold products and to find the most profitable 
customers. It was decided that customers to be able to log in and have profile and to see order 
information. By collecting sales data and customer order data, the data could be analysed with 
the help of OLAP and data mining tools in order to find useful information to help in future 
decision making.  

4.4 PROPOSED SOLUTIONS  

Based on the problem areas found and the stated requirements from the interviews with the 
business partner services were identified, analysed and implemented. Models of this process 
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can be viewed in Figure VIII and Table III below.  From these models a proposed solution was 
designed based upon the SOA concept. 

4.4.1 MODEL OF PROPOSED WEBSERVICES 

The identification, analysis and design process for services is showed in figure V. The services 
were modelled by merging services to work as methods under a bigger service instead. Some 
were also removed and new were added in the process. They were then ordered in order of 
granularity, coarse at the top to more fine grain at the bottom or in other words bigger services 
with more functionality at the top and smaller services with less functionality at the bottom.  

 

Figure V. Service identification, analysis and design process.  
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The following table is an example of a web service specification that shows more technical 
specification for the service “Receive Order WS” and the underlying method fulfilling the 
service.   

Service Receive Order WS 

Type REST 

Method ReceiveOrder  

Receives Date [date] 

ProductName [varchar] 

ProductPrice [double] 

ProductID [varchar] 

Sends OrderId [int] 

Description Receives information about order that customer placed and sends a 
orderID. 

Table IIII. Example of a Web Service specification. 

  



 
 
Designing Information Systems for Micro Enterprises using Service Oriented Principles 
Per Haraldsson  
Bachelors of Arts Systems Science Thesis 

 

34 

4.4.2 SOLUTION BASED ON CURRENT SELLING CHANNELS 

A solution that uses the current selling channels as the baseline model is presented. This 
solution was designed by the introduction of two new applications offering functionality with 
the help of RESTful web services and a simple Graphical User Interface (GUI) 

 

 

Figure VI. EA model of proposed Solution based on current selling channels. 

The description of the flow of business processes for the proposed solution are as follows: 

Event Trigger: Customer places an order. The business role sales are carried out by the 
business owner: 

1. Order is received using “Receive Order” web service (WS). 
2. Order is Registered using the orchestrating “Register Order” WS. 
3. The payment is controlled through external bank application. 
4. Order is approved using the orchestrating “Approve Order WS”. 
5. When payment is confirmed the inventory is updated using the “Inventory WS”. 

The Business role is then undertaken by the shipment person: 

1. Shipping label is printed with the customer’s address using the “Shipping Label WS”. 
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2. A shipping manifest is created using the “Shipping Manifest WS”. 
3. Package is sent by using the “Send Package WS”. 

4.4.2.1 GAP-ANALYSIS 

The business process “Send Payment Info” is still carried out in the proposed solution but is 
instead automated and therefore removed from this model. The “Send Reminder” process in 
the proposed solution is sent out automatically when the order has not been confirmed within 
3 days. The “Update Inventory” Process is also automated when the order has been approved 
and is removed from the model. “Create Shipment”, “Control shipping information to 
purchase”, and “Update Shipping Manifest” are processes that are now automated and 
removed. 

In order to support the new business processes two new applications are designed to replace 
the formerly used systems MS Excel and MS Word. SalesMate and ShippingMate offer 
functionality to support the business core processes connected to sales and shipping. These 
functions are then exposed as services to the business owner, shipment person and customer 
in accordance to the SOA concept. “Register Order WS” is an orchestrating WS in accordance 
with services granularity stated in the method by Marks & Bell (2008). This is a Service that 
orchestrates smaller services in order to offer flexibility and reusability according to the 
requirements. “Approve Order WS” is another orchestrating WS that offers services belonging 
to the “Approve Order” business process. The remaining services are then supporting the 
shipping role where each business process uses a separate WS to support them. Here it was 
deemed unnecessary to have a higher level orchestrating WS since the services are used 
separately by each business process.  

Because SalesMate and ShippingMate integrate with each other using web services they can 
be built on different platforms. SalesMate can be developed using Java while SalesMate can 
be developed using .Net platform while still integrating with each other, by fulfilling the 
requirement for being platform independent. Both applications have the functionality 
specified by the requirements gathered before the modelling commenced. The applications 
were designed to have functionality that allows for sending messages between the business 
and the customer, offer functionality such as address label printing, creates shipping 
manifests.  

The services are used through a simple Graphical User Interface (GUI) by the business owner 
and the shipment person. The applications will be developed to run on a Windows device 
same as before because this is the technical infrastructure of the business and does not need 
to be changed. The database chosen for this proposal was Amazon's cloud based relational 
database service. It fulfilled the requirements on being flexible, easy to set up and taking 
advantage of the new service concept of cloud based database. Another reason why Amazon 
was deemed a good fit was because the cost of the service is calculated depending on how 
the service is used, making it a cost efficient choice. Some other reasons were due to its 
flexibility to be accessed anywhere, reliability and scalability. Data and pictures can be sent, 
stored, updated, deleted and retrieved from the database by using the web services in the 
applications. The service would also support simple data mining and analysis tools that were 



 
 
Designing Information Systems for Micro Enterprises using Service Oriented Principles 
Per Haraldsson  
Bachelors of Arts Systems Science Thesis 

 

36 

found useful in the data requirement process. Sales reports and bookkeeping documents can 
be easily generated by querying the database. 

4.4.3 SOLUTION BASED ON A WEB PAGE AS SELLING CHANNEL 

In accordance with the requirement for being adaptable for business development another 
solution is proposed to launch a web page to serve as a sole sales channel. This solution was 
designed to integrate the proposed applications with the help of web services to a web page. 
This web page will act as a GUI for both employees and customers.  

The description of the flow of business processes for the proposed solution is as follows: 

Event Trigger: Customer places an order.  

1. Order is Registered through the web page using the orchestrating “Register Order” 
WS. 

The Business role is then undertaken by the shipment person: 

1. Shipping label is printed with the customer address using the “Shipping Label WS”. 
2. Package is sent by using the “Send Package WS”. 

  

Figure VII. EA model of solution based on a web page as selling channel. 
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4.4.3.1 GAP-ANALYSIS 

The business role of Sales is no longer carried out by the business owner because this process 
is automated and carried out by the web page. Similar to the previous solution the processes 
“Send Payment Info”, “Send Reminder”, “Update Inventory”, “Create Shipment” and “Control 
shipping information to purchase” were removed because they are automated. Other 
processes that were automated in this solution were "Register Order" since this is done 
automatically when an order is placed. "Control Payment" is removed because this process is 
done through external services PayPal and Credit Card and an automated message is received 
when the payment has been confirmed. "Approve Order" was also removed because the order 
does not need to be approved before it has been cleared for shipment. Lastly "Create shipping 
Manifest" process was removed because this process is generated automatically by the 
application. Two orchestrating WS are designed that work with the underlying layer of WS. 

The GUI for interacting with the systems will be managed through the web page GUI. The 
shipping person and the customer will interact with the web page but with separate views. 
The webpage can be custom developed or an off-the-shelf application which can be purchased 
and integrated with the proposed solution for a similar result. The technical layers are 
unchanged compared to the solution first proposed. Web services offer the possibility to list 
the items on the web page for sales based upon the products availability in the inventory done 
through functionality that can be easily added in the sales application. 

 

4.5 EVALUATION 

Evaluation of the models using Archimates own validation tool did not warn about any 
incorrect relationships or logical errors within the model itself. Most logical errors were 
corrected by myself and fixed through countless iterations while working on the model. 
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Figure VIII. Screenshot of Archimates validation test. 

Once the model was done an interview was set up with the business partner to look over the 
model and for her to evaluate it. Other than some incorrect spelling on some of the process 
names no major errors were found. The model was also evaluated by analysing the technical 
feasibility, that the model could be implemented and work from a technical point of view. 
Here the business partner suggested that it made more sense to split up the application into 
two modules, one to handle the sales functions and one other to handle the shipping 
functions. Before this change one bigger application was modelled that handled everything. I 
agreed with her argument based upon modular programming being more flexible and less 
complex IS structure. The proposed solutions have been presented and I have incorporated 
the changes the business partner suggested.  
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5. DISCUSSION 

The purpose of this study is to investigate if it is feasible to apply Enterprise Architecture and 
Service-oriented Architecture within the context of developing an IS for a micro enterprise. 
According to the purpose the research in this study aimed to answer the following research 
questions: 

RQ1. How would the analysis, design and modelling of a new IS look like for a micro enterprise 
by using EA and SOA principles? 

The analysis, design and modelling process unfolded in an iterative work cycle by analysing 
the business context establishing business strategy and objectives. Then applying parts of the 
TOGAF framework to develop an EA, establishing the current baseline by mapping out the 
core business processes and the applications and technical hardware used to support them. 
By identifying problem areas and finding areas of improvement the next step was to state the 
requirements for a possible solution. Two possible solutions based upon the requirements 
were designed and presented. One shows a situation where the business used the current 
selling channels to conduct business. Two new applications are introduced that uses web 
services in accordance with the SOA concept and the model shows how the business processes 
would change. The other solution shows how the business would look like in the next phase 
of the implementation when a web page would be the primary selling channel. Both of them 
takes advantage of the SOA concept and web services are used in order to send and receive 
data to the database and between the two applications SalesMate and Shipping Mate. And 
lastly the models are evaluated using validation software as well as a follow-up interview with 
my business partner.  

RQ2. What are the most important issues to consider during the analysis and planning of a 
new information system that utilises an enterprise- and Service-oriented architecture? 

The most compelling issue for applying EA principles within micro companies is the method of 
choice for implementation. The TOGAF framework used in the thesis was overwhelmingly 
extensive and complex which might be too complex for micro enterprises to learn and to 
implement on their own. Instead only parts of the framework were deemed relevant for micro 
enterprises such as the parts of the ADM cycle concerning the three layers of business, 
application and technology which can be used as well as phases concerning develop Target 
Business Architecture, Develop Baseline Business Architecture and Perform Gap Analysis. 
Without any expertise in the area of EA it can be a lengthy and costly process of learning how 
to apply it to an enterprise and consulting with subject matter experts.  

The issues concerning the application of SOA concepts are to actually understand the meaning 
behind the concept of the services fully and how they can benefit an enterprise of any sort. 
Here understanding the method of how to identify, analyse and implement services, although 
not as complex to learn when compared to TOGAF, include many steps to take under 
consideration before the services are implemented. Some steps are more important than 
others but every step should still be considered due to the difference in variating 
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circumstances. Another issue to consider is to fully understand the utility that the SOA concept 
has for one business while carefully thinking about what the business can gain by applying it. 
The design modelling tool is easy to use but it can be cumbersome to learn the modelling logic 
and the rules for the relationships. Another thing to consider is the amount of time that the 
modelling process requires in order to arrive at a satisfactory model. The number of times the 
modelling process was iterated through was around fifty times, which was is far more 
iterations than I have experienced before as developer.   

FUTHER OBSERVATIONS 

EA and SOA together create a good foundation for further development of the business. The 
SOA concept makes it possible to upgrade the applications and implement new emerging 
technologies. As theory about the Information system strategy triangle states, any major 
changes to the IS strategy, business strategy or the organizational strategy would require an 
examination of the other strategies to make sure they were aligned with each other. In the 
same way, any major changes to the business, application or technical layer would be done it 
would be recommended to revise the model in order to state how the changes would appear 
on an enterprise wide scale.  

Archimate offered easy modelling that is relatively easy to understand for both business and 
people with a background in IT can understand. The business partner and I are both 
experienced in the technical field but lack some expertise on the business side, however 
modelling the business side did not present any problems. When showing the model to the 
business partner in our interviews she had an easy time understanding it and the logic behind 
it. This shows that if modelled with a clear and easy to follow modelling language, EA is a good 
way to make both the business and IT side in an organization understand how the business 
works as a whole.  

According to research EA is a good way to map out core business processes and find problem 
areas for improvement. With the help of the service concept, problem areas could be 
addressed and made more efficient with the help of web services. Several manual business 
processes were identified and automated with the help of web services. By automating time 
consuming business processes the business will be more efficient and streamlined. In the 
solution where a webpage was introduced as the primary selling channel it was the most 
effective solution of the two. Even more business processes were automated, the role of 
business owner could be removed from the sales process completely due to the automated 
ordering process that a web page could offer. The owner could instead focus on other areas 
of the business such as administrative that comes with running a business and the process of 
product procurement. The role of the shipping person would also require less work due to an 
automated process concerning order shipment. IS resources can bring added value by giving 
businesses a competitive advantage in the market by helping managers with their decision 
making. The customer login function specified as one of the requirements would also be easy 
to implement in the second solution with the help of an own web page as selling channel. This 
would allow customers to have a profile, view their orders and make it easy for returning 
customers to not have to type in all their personal information again. Similar to the CRM 
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system the functionality offered would make the customers more loyal. With the help of data 
analysis, the goal would to be to find useful information that could help with decision making 
and improve profitability,  

As mentioned before the method for identification, design and implementation of services 
had so many steps and not all of them were needed. To prioritize the services according to 
criteria suggested by the method didn’t make much sense because they were all deemed to 
have equal priority. It was hard to state which service was more important than the other 
because they were all equally important. It could be more important in a bigger project where 
several hundred services might be identified to prioritize between them in order to produce a 
running prototype relatively fast.  

Although a smaller enterprise might not be as difficult to manage due to its relatively low 
complexity, if it is successful in the market it will eventually grow in size and complexity. A 
company that has applied EA principles will have a clear picture of their organization and core 
business processes involved and the information systems supporting them. This will give the 
company a sound foundation for future development and the flexibility to change as the 
business environment changes. The benefit in applying EA and SOA principles at this stage in 
Level Up’s lifespan makes the processes easier and less complex to integrate in comparison to 
a larger enterprise doing the same implementation. For a larger enterprise to implement EA 
and SOA principles there are more business processes, which may involve a higher level of 
complexity, as well as more legacy applications to integrate in order for the business to 
continue as usual. Implementing EA and SOA while Level Up is still a micro enterprise leaves 
more room for flexibility as the business grows over time, saving money in the long run by 
creating the infrastructure to support the company which can be altered as it grows. 

With the help of the web services provided by SOA it was possible to take advantage of cloud 
computing such as the cloud based database proposed in the solutions. This helps the business 
be more efficient and minimize data losses thanks to Amazon's database service which is 
scalable, making it easy to adapt to changing business needs. It also makes it possible to take 
advantage of other emerging technologies that can make the business more efficient and help 
in saving time and money. Using web services will also make it easier to introduce a new IS 
into the organization and send data between the applications inside the company as well as 
outside. It also makes it possible to take advantage of outsourcing in order save resources and 
gain an advantage over competitors.  

The most useful principle for micro enterprises would be reusability because part of the 
solution was to make room for the businesses own web page, services were tweaked and 
reused and presented in the second solution. Loose coupling was another useful principle for 
making the solution scalable and easy to upgrade as the business develops over time. The 
principle of composability was also important since this helps the business to scale according 
to business needs and supporting new business processes. Business orientation was also a 
useful principle as it was used to align the identified services with business goals and 
objectives and application interoperability. The manageability was also used by making the 
services available for use for customers as well as employees. The only principle presented in 
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the theory that had little relevance for the solution was the internet oriented principle, 
although it was achieved by using web services, B2B resource sharing is not a business 
objective at this point in time.   
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6. CONCLUSION 

EA principles were successfully used in order to identify and map out the core business 
processes for the micro enterprise. Part of the TOGAF framework and some steps from the 
ADM method were the most useful for this process. Problem areas as well as areas for 
improvement were found and analysed. A model of the current baseline of the business was 
designed and analysed. Requirements were found and analysed and two possible solutions 
were presented for different business strategies. One with the current selling channels as the 
baseline model and one solution for when a web page was introduced. SOA principles are 
applied in order expose functionality through sending web services over the internet. Some 
SOA principles are deemed to be useful for micro enterprises in the same ways that they are 
useful for a larger enterprise. Flexibility was achieved by exposing application functionality as 
services over the internet by using web services. The loosely coupled and flexible solution can 
change as the business environments change. SOA offers the principle of interoperability that 
makes it easier for systems to integrate and adapt as the company integrates cloud computing 
and emerging technologies. Other SOA principles that were useful were service reusability, 
loose coupling, manageability and composability. 

The use of combining EA and SOA principles was considered feasible for the micro enterprise 
in this thesis in order to streamline the business by automating manual business processes, 
helping develop flexible solutions and preparing the business for future development. The 
applied methods used to establish EA and SOA principles should give similar benefits for other 
micro enterprises who are buying and selling products over the internet. Issues to be 
considered before undertaking such a project are the know-how and expertise needed to 
succeed. That as well as the related costs and knowledge of the benefits the business can 
receive though using EA and SOA methodologies to build their applications.  

 

6.1 LIMITATIONS AND FUTURE RESEARCH  

The main focus throughout this thesis has been on the application of EA and SOA principles 
for micro enterprises. Even though some proof of feasibility for micro enterprise was 
established in this thesis, more research needs to be carried out. There is still a research gap 
in the area of comparing and contrasting the best methods for applying SOA for smaller 
enterprises. Future research could be made concerning if similar results can be achieved for 
small and medium sized enterprises. In addition, a study could be made to explore if the 
methods and frameworks used in this thesis can be applied to larger enterprises. 

The last guideline in DSR focuses on communication and presenting the design model to a 
managerial audience. Because the business only consists of the business partner and myself 
and since we had regular meetings concerning the project, there was no point in fulfilling this 
step of the DSR guideline. This should be reconsidered for other businesses since managerial 
support is of most importance for such a project.  
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The two business focal points for this thesis have been sales and shipping due to the fact that 
these changes would yield the most benefit for Level Up in the first stage of implementation.  
The next logical step would be for the development and implementation of the applications, 
web services and database suggested in this thesis. Requirements and models can usually 
change during the implementation and it would be recommended to use an agile 
development method to be able to handle these changes. An area of improvement would be 
implementing a solution that included the business processes for product procurement and 
business administration. These should also be mapped out and analysed to find more possible 
areas of improvement. The TOGAF framework and SOA method used in this thesis could be 
used to accomplish this.  
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APPENDIX A - EA MODEL OF THE CURRENT BASELINE 
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APPENDIX B – SERVICE IDENTIFICATION 
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APPENDIX C - EA MODEL OF PROPOSED SOLUTION BASED ON CURRENT SELLING 

CHANNELS 
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APPENDIX D - EA MODEL OF SOLUTION BASED ON A WEB PAGE AS SELLING 

CHANNEL 
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APPENDIX E – PROPOSED DATABASE MODEL 

 

 


