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Abstract. In this Master Thesis an Enterprise Architecture Decision Making 
analysis is proposed within the field of Enterprise Architecture. A case study at a 
company within the financial sector has been conducted for validation of the 
proposed analysis. Firstly, the Enterprise Architecture Analysis Tool (EAAT), which 
has been developed by the Industrial Information and Control Systems (ICS) 
department of KTH, is described. This tool has been used during the whole Case 
Study in order to create present and possible future state models for measuring 
Service Availability. These models, which are based on a Metamodel, make possible 
the analysis of the Service Availability. Finally, some future research suggestions in the 
context of decision-making in Enterprise Architecture with EAAT are given. 

 Keywords. Enterprise Architecture, EAAT, Availability, Case Study, Service 
Availability. 
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4  

1 Introduction 

Today enterprises are challenged by their ever-increasing system complexity. With the 
advancement of technology, implementations of enterprise IT systems to support business processes, 
application, and infrastructure functions have become more composite. Besides, enterprises have also 
become more complex in their structure. This happens because as enterprises grow bigger, their 
corresponding enterprise models (diagrammatic description of the systems) become more 
complicated to be understood and managed. So since the various IT systems become increasingly 
more difficult to be managed this may lead to delays of project completion, high cost and customer 
dissatisfaction. [5] The business equipment investments in USA had a share of over 50% of IT for the 
year 2000 [2]. This figure means that IT knowledge is demanded from the employees of companies in 
general and of course particularly from the employees of the IT department. The information systems 
are extremely important and that is reflected in the role of the Chief Information Officer (CIO). The 
CIO of a company has enterprise-wide IT responsibilities and is directly reporting to the president or 
the Chief Executive Officer (CEO) of the company [3]. 

So it becomes crucial to develop some tools and methodologies to bridge the gap between the 
constant human mental capacity and ever-increasing system and organizational complexities. In order 
to handle this inevitable complexity that we face when enterprises grow in size, we need to model 
enterprises' systems using tools and methods provided by enterprise architecture frameworks. It is 
obvious that an analysis without a tool support is very difficult. 

1.1 Company 

The company chosen for the case study is classified to belong to the financial sector. The 
environment for performing this case study was ideal in terms of challenges that an Enterprise 
Architect has to face and in terms of the size of the IT systems of the company that carries out all the 
processes executed for serving the customers. 

The company is considered as a giant of the financial sector, both in Scandinavia and worldwide. 
The amount of employees is not proportional with the business impact of such a big company, 
something that proves and highlights the efficiency of the information systems and the high level of 
their performance in order to deliver high quality results with the least needed share of manpower.  

The system under investigation in this case study is the core platform of this company’s 
information system, which of course includes all the crucial services that need to be performed. 
Therefore, this case study is focusing not just on a simple information system with little impact on the 
enterprise’s activities, but on a complex and highly critical system, which is to a large extent 
responsible for the customer’s satisfaction. 

Nowadays, the financial sector of Sweden is changing fast and the decision makers of the 
companies are facing the challenge to quickly adjust the systems and adapt to the quickly transforming 
business needs. The result of these economic challenges is the fact that the IT executives of the 
company have to integrate technologies that are diverse and complex, while simultaneously trying to 
keep the budget of all these actions low. In this landscape, the help of a tool such as EAAT can be 
valuable in order to produce fast and accurate results that predict the effect of the alternatives in the 
decision making process for the improvement of the IT systems. 

1.2 Motivation 

The Enterprise Architecture Analysis Tool (EAAT) is inspired by graphical decision-theoretic 
methods, such as Bayesian networks and influence diagrams. EAAT is a versatile and user-friendly 
environment for modeling and analyzing enterprises and their information systems. 
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Enterprise architecture is closely related to models but it is inefficient and costly to model 
everything. On the other hand it would be more efficient to model only those singularities that are 
directly related to our Enterprise Architecture goals. The attempts towards a successful and rational 
decision-making must contain an amount of activities [16]. So the use of Goal-Driven Enterprise 
Architecture is of great importance. [1] In this project the EAAT is being extensively used in order to 
create a realistic model of the X platform that is being used at the company. During this procedure 
only the entities that are affecting our goal have been modeled in order to follow a Goal-Driven 
Enterprise Architecture even though the X platform consists of several other entities. 

The motivation behind this particular Master Thesis project. is to validate that EAAT is fully 
functional and can produce value even it is applied in a very demanding company which wants to be 
precise at the edge. Additionally, improvements of the tool that will be produced during this whole 
procedure are of great importance for KTH. The second one, from the company point of view, is to 
use the results of the tool in order to improve the particular platform that will be in scope. 

1.3 The Project Goals 

The main goal of this Master Thesis project is to use the EAAT to measure the Service Availability 
and compare the results with the real data that the company has. This is crucial, because if the model 
results approximate the real values then the validity of EAAT calculation ability is ensured. The 
models produce by the tool will enable the author to analyze Service Availability and identify possible 
bottlenecks of the company’s Enterprise Architecture. Additional to this goal, another goal is to 
improve the tool’s user interface in ways that would make it easier to be used for persuading someone 
from the business sector that some changes are needed to be applied. Never the less, the simplicity of 
the tool is a strong advantage into that cause. In order to achieve the above-mentioned goals there are 
some sub-goals that should be fulfilled.  

The first sub-goal would be to model with the EAAT the current view of the X platform of the 
company within a limited scope, which will be the Service Availability. During this step a review of all 
the considered systems will be made and simultaneously several meetings with some key persons of 
different departments will be held for acquiring a better picture of the considered subset of the IT-
landscape and the company. The second sub-goal would be to compare the results provided by the 
tool with the real ones in order to assess the validity of the tool. The third sub-goal would be to 
investigate by conducting several interviews if the tool is useful and what could be their thoughts for 
improvements. The fourth sub-goal would be to improve the tool’s interface in order to increase the 
ease of use and ease of understanding of the models that are being produced. 

In conclusion the following research questions will be answered: 

• Is the EAAT validity ensured for measuring the Service Availability? 

• What changes at the tool’s user interface could improve the capabilities of the tool? 

• Are there any bottlenecks of the company’s Enterprise Architecture identified? 

o If yes, is there any new architecture that could alleviate these bottlenecks? 
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2 Chapters Synopsis 

1 Introduction 
In this chapter the motivation behind the conduction of this master thesis is presented, as well as a 

brief introduction of the company that the case study was performed. Additionally, the goals of this 
Master Thesis are stated, as well as the objectives that are expected to be fulfilled within this report. 

2 Chapters Synopsis 
Within this chapter an overview of all the chapters included in this Master Thesis report is given. 

The Chapter Synopsis serves as a guide for the reader to understand better the structure of the report 
and how the flow of the research progressed throughout the project. 

3 Definitions 
Chapter 3 is introducing the reader to some important technical terms, which are essential 

throughout the whole report. By providing the definitions of some vague terms will eventually lead 
the reader to a better understanding. The reader should be able after the completion of this chapter to 
identify what the Enterprise Architecture means to a company and the basic terms of the modeling 
process are also defined. 

4 EAAT 
In chapter 4, the EAAT is presented more thoroughly. The structure of the MAP class diagram is 

being analyzed, and the functions, components and services of the infrastructure, application and 
business layers of the enterprise are described. Additionally the six predefined quality attributes are 
briefly presented. 

5 System – Service Availability 
Chapter 5 describes the underlying theory for Service Availability in detail. This chapter familiarizes 

the reader with the Service Availability concept and showcasing how the EAAT can help in the 
Service Availability calculations. The diagrammatic illustration of examples of how the tool can be 
used regarding the attribute of service availability proves the usefulness of EAAT in such cases. 

6 Methodology 
In chapter 6 the method that was followed for the accomplishment of the Master Thesis’s goals is 

described. The steps for achieving the objectives stated in the initial chapter of the thesis are 
presented and the process for the completion of each step is described. In this way, the knowledge for 
the subject, the needed actions for the model to be complete and the analysis of results are 
maintaining a certain flow, which naturally leads to the conclusions of the case study. In addition, this 
chapter includes a section that presents all the necessary information regarding the method of 
interviews as a research tool that was included in this thesis. 

7 Case study Implementation (Company)  
In chapter 7 the implementation phase of this case study, which was one of the core parts of the 

project, is analyzed. This chapter familiarizes the reader with all the services and systems that have 
been modeled. All the systems that constitute the platform under investigation in this case study are 
described in this chapter and some key parameters of the system are analyzed, in order for the reader 
to perceive the importance of each and every one of the parts of the system as an entity that is 
irreplaceable for the overall successful performance of the system. 

8 Case study Analysis (Company)  
In chapter 8 the analysis of the previously described models is conducted and comments on the 

results of EAAT are provided. Additionally some suggestions for improvements are made. The 
attributes under investigation are more thoroughly analyzed graphically and arithmetically, based on 
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the specific modeling results from EAAT for this particular case study. Additionally, a comparative 
analysis of the attributes of availability and latency is included in this chapter. 

9 EAAT Improvements (KTH)  
In chapter 9 the suggested improvements of the EAAT are presented. Additionally the results of a 

questionnaire that was provided to some employees of the company are presented. The purpose of 
this questionnaire was to validate that the suggested improvements are indeed needed for achieving a 
better performance of the tool and a higher level of usability of the user interface of the tool. The 
suggested improvements’ application is not a part of this thesis, but could be a subject to further 
study, for example in a doctoral thesis. 

10 Discussion and Conclusions 
This chapter provides a summary and discusses the outcome of this Master Thesis. Besides, an 

overview of future research in the context of decision-making in Enterprise Architecture with EAAT 
is given. The discussion is based not only on the modeling results, but on the useful input from the 
interviews as well, which provide an insight to the needs of the user regarding the EAAT’s 
application. The conclusions are stated both in terms of the company’s perspective, meaning the 
expectation of useful modeling results, but also from the perspective of KTH as the developing party 
of the tool that needs the assessment of the users in order to improve the tool’s offered range of 
characteristics and the way they are presented to the user. 
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3 Definitions 

Since this Master Thesis project has been conducted in the context of Enterprise Architecture 
(EA), this chapter tends to familiarize the reader with some important definitions, which will 
eventually lead to a better understanding. 

3.1 Enterprise Architecture 

Enterprise Architecture’s history is considered to have started with the 1987 article of John 
Zachman named "A Framework for Information Systems Architecture” [7]. Enterprise architecture is 
defined by Gartner as: “Enterprise Architecture (EA) The process of translating business vision and strategy into 
effective enterprise change by creating, communicating and improving the key requirements, principles and models that 
describe the enterprise’s future state and enable its evolution.” [6] Enterprise architecture enables organizations 
to structure and manage their technology, process, and people with the relationships they have to 
each other. To be competent in the competitive business world, organizations need to implement a 
well thought enterprise architecture.[1]  

Enterprise Architecture can be defined as a discipline that can be a means for the enterprise for 
identifying, developing and managing its knowledge amount and its purpose, as well as the way it is 
structured. This knowledge of the enterprise could be related to IT in this case, but it also includes 
other important concerns:[51] 

• Business Architecture 

• Organization Architecture 

• Process Architecture 

• Security Architecture 

• Data Architecture 

• Applications Architecture 

• Infrastructure Architecture 

Enterprise Architecture is an effective link between all these different Architectures mentioned 
above.[51] 

3.2 Model and Metamodel 

A model is defined as “a graphical, mathematical, physical or verbal representation or simplified 
version of a concept, phenomenon, relationship, structure, system or an aspect of the real world” [39]. 
The goal of creating a model is to lead to better understanding by simplifying a concept, support the 
decision making by executing different what if scenarios or explain, control and predict incidents by 
past observations. [38] 

The complications from the numerous parts and complexity from their interconnections of these 
concepts suggests that a model needs to include the features of primary importance to the intentions 
of the model maker. The classes of the models according to their degree of abstraction are the 
following [39]. 

§ Iconic model: a physical model, which is almost a duplicate of the original concept (for 
example a model airplane or train) 

§ Analogous model: a more abstract model which is quite similar to the original concept 
(for example a chart, a map or a diagram of a network) 
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§ Symbolic model: an even more abstract model with low level of similarity to the original 
concept which represents the concept with approximations (for example a formula, a 
language or a set of accounts) 

The Metamodel is a concept of modeling in computer science and other related branches of 
science. A Metamodel is a general model, which sets the rules and constraints that should be followed 
for a model to be created. A Metamodel typically defines the language and processes from which a 
model is formed. 

3.3 Availability 

Availability is defined as the degree to which a system, subsystem, or equipment is available and 
fully functional to be used. Mathematically, it is expressed as 1 minus unavailability. Availability can be 
easily calculated by the following equation [17]. 

𝐴 =
𝑀𝑇𝐵𝐹

𝑀𝑇𝐵𝐹 +𝑀𝑇𝑇𝑅
 

 

Mean Time Between Failures (MTBF), is defined as the average time that intervenes between 
failures that may occur in the hardware modules. It can be interpreted as the estimated average time 
between failures in the hardware modules, stated by their manufacturer. One can acquire information 
about the MTBF from the vendor for hardware modules, or, in the case of software, by multiplying 
the defect rate with the value of KLOCs (thousands of lines of code) per second. [38] 

Mean Time To Repair (MTTR), which is the time interval needed to repair a hardware or software 
module that has failed. In the case of an operational system, that means the time needed for replacing 
the hardware module or the time needed to restart the software module [38]. 

An example that would be helpful in understanding the concept of availability is that of a unit that 
is being used 150 hours per week, which constitutes of 168 hours. This makes the unit to have an 
availability of 150/168, and since typically availability values are expressed in decimal form, the 
availability of the unit is 0.89285. For high availability applications there is a measuring unit known as 
nines, which corresponds to the amount of nines that come after the decimal point. For example an 
availability of 0.99999 or 99.999% is expressed as “five nines”. 
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4 Enterprise Architecture Analysis Tool 

The EAAT is a software tool that can guide the creation of enterprise information system 
scenarios at a company in the form of enterprise architecture models. The present state of the system 
landscape of a company could be modeled within a limited scope. The EAAT utilizes models to 
support the decision-making processes. Such models should be adjustable to analyze various 
properties, as service availability, interoperability, modifiability etc.  

The Enterprise Architecture Analysis Tool (EAAT) [9] tool is inspired by graphical decision-
theoretic methods, such as Bayesian networks and influence diagrams. EAAT is a versatile and user-
friendly environment for modeling and analyzing enterprises and their information systems. The 
modules, developed at ICS at KTH in Sweden, are publicly available since September 2008. The 
EAAT tool is continuously updated according to the needs of the market environment. As it has been 
developed in close collaboration with industries, most of its features can support IT structured 
industries. 

There have been several enterprise architecture initiatives up to now, such as The Open Group 
Architecture Framework (TOGAF) [23], Enterprise Architecture Planning (EAP), the Zachman 
Framework [24], Intelligrid [25], Federal Enterprise Architecture (FEA) [30] and DoDAF [14], which 
is a military architectural framework. Since, a variation of frameworks exist, there is no definition of 
what is perceived as a “good” enterprise architecture model yet.  

The enterprise architecture software tools on the market include Troux transformation platform 
[18], Aris [19], Rational System Architect [20], Qualiware [21] and BiZZdesign Architect [22]. They 
provide possibilities of summing the costs or strategic value of sets of objects that are included in the 
model, however none of them has the quality analysis capabilities that EAAT has. These tools focus 
more on the design outputs, while EAAT focuses on adding a mathematical output to the design 
function and thus one can simulate different implementation scenarios based on the mathematical 
calculation of the provided design options. In this way of analysis, the optimal solution for the 
organization can be selected. EAAT creates scenarios for enterprise information systems and these 
enterprise architecture models generate quantitative assessments that follow the evolution of the 
scenarios. 

4.1 MAP class diagram structure 

In this section the structure of the MAP class diagram is analyzed, as an attempt to get the reader 
be familiarized with the Metamodel that was used. The three layers of the Metamodel are presented 
and then a brief description is provided for all the entities that are available at the predefined MAP 
class diagram as these are presented at [1].  

4.1.1. Layers 

Since MAP class diagram is based on Archimate it has inherited as a result Archimate’s layered 
structure. These layers are the Business, the Application and the Infrastructure Layer which are 
depicted at the Figure 1 and explained below.  
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Figure 1 – The three layers at the MAP class diagram 

4.1.1.1 Business Layer 

This is the layer, which stands as the interface between the company and the customer. Within this 
layer one or several Services are offered to external customers. These Services are realized in the 
organization by one or several Business Processes which are performed by one or several Business 
Roles. Business Processes use one or several Application Services. It is obvious that this is the crucial 
interconnection between the Business and the IT, which should be aligned in order to achieve specific 
Business goals.[1] 

4.1.1.2 Application layer 

An application service is defined as a unit of functionality that provides something meaningful to 
the user. An application service could be the conversion of one file format to another. An application 
service is realized by one or several application functions. An application function could be the 
calculation of a variable or the Graphical User Interface (GUI). An application component is a 
modular, deployable, and replaceable part of a software system. It is the entity that performs 
Application Functions. An Application Collaboration is used in order to model the collective 
behavior of Application Components that are acting together to perform an Application Function. 
Like Business Processes which use one or several Application Services, Application Functions may 
use one or several Infrastructure Services. This is the connection between the Software and Hardware 
of the IT.[1] 

4.1.1.3 Infrastructure layer 

Moving to the bottom part of the Metamodel, the application layer is supported by an underlying 
infrastructure layer. In the same manner as business processes use one or several application services, 
application functions use one or several infrastructure services. Just as in the case of applications, 
infrastructure services are realized by infrastructure functions. These Infrastructure Functions are 
performed by nodes. A node could be a Server or a PC.[1] 
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4.1.2. Metamodel 

The main classes in the Metamodel are based on ArchiMate, thus the three layers; technology, 
application, and business are all used. The three categories; passive, behavior, and active structure are 
also employed in the Metamodel. In the Metamodel there are six classes (in grey) which are not used 
(normally) by the modeler. These are the BehaviorElement, Service, InternalBehaviorElement, 
PassiveComponentSet, ActiveStructureElement and Requirement. These six classes all have two or 
more subclasses inheriting their properties. This means that the attributes, relationships, constraints, 
and behavior of the parent class is also existent in the child class inherited from its parent. Each child 
class can also have its own properties. Here the entities that will be used for the modeling of the 
company’s systems will be described. The reason that not all the entities are described is that the 
reader should not be forced to understand all the entities since not all of them are used. For further 
studies one can look up the following sources [1][9]. 

 
Figure 2 – The Application Modifiability viewpoint 

4.1.2.1 Business service 

In ArchiMate a business service is defined as a service that fulfills a business need for a customer 
(internal or external to the organization). The BusinessService is a subclass of the Service. It is realized 
by business processes and can also be used by a business process. The business services are typically 
the core of an enterprise apart from physical products manufactured.  

4.1.2.2 Application service 

In ArchiMate an application service is defined as a service that exposes automated behavior. The 
ApplicationService is a subclass of Service. It has one extra relationship, application use. The 
application service is realized by application functions, it can be used by both application functions 
and business processes. The Application Use relationship is used to bind an application service the 
process service interface class when performing application usage evaluation. 
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4.1.2.3 Infrastructure service 

In ArchiMate the infrastructure service is defined as an externally visible unit of functionality, 
provided by one or several nodes. The InfrastructureService is a subclass of Service. It is realized by 
infrastructure functions and can be used by application functions and infrastructure functions.  

4.1.2.4 Business process 

In ArchiMate the business process is defined as a behavior element that uses the ordering of 
activities in order to group behaviors. In this way, a set of business services or products is defined. In 
MAP Metamodel the BusinessProcess is a subclass of the InternalBehaviorElement, having a 
reference and process use of its own. The business process uses application functions that are 
modeled with the help of the usedBy relationship ans has assigned Roles. This Roles are assigned with 
the assignment relationship, which is used for application usage evaluation.  

4.1.2.5 Application function 

In ArchiMate the Application Function is defined as a behavior element that puts into groups 
automated behavior that the application component is performing. The AppplicationFunction is 
realizing the Applications or Services, which are modeled with the realize relationship. It can also use 
the InfrastructureServices, which are modeled with the use relationship. The Application function can 
also read and write PassiveComponentsSets with the help of read and write relationships. The 
assignment of the Application Function to the application component is realized with the assignment 
relationship.  

4.1.2.6 Infrastructure function 

The Infrastructure Function is defined in ArchiMate as a behavior element grouping infrastructural 
behavior that a node performs. The InfrastructureFunction realizes InfrastructureServices withthe 
realize relationship. The assignment of Nodes is realized with the assignment relationship. 

4.1.2.7 Application component 

The Application Component is defined in ArchiMate as a deployable, replaceable and modular part 
that the software system has and stores its behavior and data. These are exposed with the help of a set 
of interfaces. The ApplicationComponent is a subclass of ActiveStructureElement and also has its 
own relationships. The Applicationfunctions, which are related to the ApplicationComponent, are 
modeling the behavior of the ApplicationComponent with the help of the assignment relationship. 

4.1.2.1 Application collaboration 

An Application collaboration is defined in ArchiMate as the aggregation of two or even more 
application components that are able to work together and perform collective behavior. Every 
collaborating pair of ApplicationComponents should have an ApplicationCollaboration, which is 
connecting the two ApplicationComponents with the help of the collaboration relation. 
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4.1.2.2 Node 

A node is defined in ArchiMate as the computational resource that stores artifacts or deploys them 
for execution. The Node is thus a subclass of the ActiveStructureElement. Web and database servers, 
programmable logic controllers and client workstations are examples of Nodes. 

4.2 Attributes 

EAAT uses a predefined Metamodel that can evaluate different quality attributes at the same time. 
This Metamodel is called MAP (the multi-attribute prediction class diagram) [34]. The MAP 
Metamodel consists of different elements that can be used to model different aspects of an IT system. 
Those elements in MAP are based on ArchiMate [35]. There are currently six predefined quality 
attributes that could be evaluated.  

4.2.1. Application Modifiability 

Application modifiability determines whether it would be easy to make modifications of the IT 
system such as extending, deleting, adapting and restructuring the Enterprise Systems. Application 
modifiability focuses on flexibility. The term flexibility reflects the easiness of application 
modification in respect to error correction, performance improvement and functions increase. Several 
studies show that the modification work is the phase of a system's lifecycle that consumes the greatest 
portion of resources. Information systems support the business processes. The changes in business 
processes should be supported by information systems, which are modified in order to be in a 
continuous state of support for the business processes. These modifications could be the extension, 
deletion, adaptation and restructuring of the systems of the enterprise.[13]. A number of studies state 
that the modification phase of a system consumes the largest portion of resources in its lifecycle [10]. 
These studies report that that the software budget is spent to a percentage of 70% on maintenance 
processes, [11] and also refer to other studies that state that the costs of maintenance as a share of the 
total lifecycle cost of the software system have been increasing from 40 % in the early years of the 
decade of 1970 to up to 90 % in the early years of the 1990s, and another study states that “the cost of 
maintenance, rather than dropping, is on the increase” [12].  

The EAAT tool takes some values as inputs and produces an integer between 0 and 14 as the 
output, which shows the level of modifiability of the specific application. A low modifiability value 
implies that an application is difficult to change whereas a high modifiability value implies the 
opposite. The inputs can be the size of the code in the application component measured, the language 
of the code and the coupling values, which consist of the inter-dependencies between the software 
components. Based on the output results it is obvious whether the application is easily modifiable or 
cost effective to stay updated with modern techniques.[1] 
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Figure 3 – The Application Modifiability viewpoint 

4.2.2. Data Accuracy 

Data accuracy determines the likelihood of having complete, consistent, relevant and accurate data. 
It can cost the organization quiet lot of money if they are not getting accurate values of their data, 
which is important for them. For an individual it might not be a serious problem but big 
organizations can lose several million kronor for receiving inaccurate data. To increase the validity of 
the result it is very important to focus on data accuracy. [1] 

The EAAT tool plays its role in measuring the data accuracy. Each of the model elements 
describing data has an evident input accuracy. This value is a ratio of number of accurate data over all 
data in the system. The accuracy of the data is dynamic and changes through time when some 
elements/functions/people access the data. Since those elements/functions/people alter the data, the 
data may increase its accuracy due to correction or decrease its accuracy due to deterioration. [1] 

 
Figure 4 – The Data Accuracy viewpoint 
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4.2.3. Application Usage 

Modern organizations have large application portfolios comprising thousands of applications. 
Despite the very large investments, these portfolios value often proves to be elusive. An important 
problem encountered by most organizations is the uncontrolled proliferation of applications leading 
to a heterogeneous application portfolio with redundant functions and data, high information system 
costs and poor Business-IT alignment.[1] 

The EAAT tool focuses on Task-Technology Fit (TTF) measuring technique for assessing the 
usage of applications, which was proposed by Goodhue in [4]. TTF is built on the idea that if the 
technology characteristics fit to the user's work tasks, is more likely to utilize this technology and 
perform the work task better without unnecessary delay. 

 
Figure 5 – The Application Usage viewpoint 

4.2.4. Service Availability 

Service availability is an attribute that determines the probability of the modeled system being 
available or not. The availability of information systems is very critical for ensuring the continuity of 
the business operations [26] and as a result IT system executives rate its importance very high [27]. 
The direct costs of the IT systems when they are unavailable are extremely high [28], and, for 
example, if by any chance IT incidents happen and disrupt the business operations, the impact of 
these incidents is adverse on the value that these usually publicly traded companies have in the stock 
market. [29].  

The EAAT tool focuses on Fault Tree Analysis (FTA), which translates the failure behavior of a 
physical system into a visual diagram and a logical model [8]. 
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Figure 6 – The Service Availability viewpoint 

4.2.5.  Interoperability 

Interoperability determines the ability of two or more systems to exchange information and make 
use of it. Instead of having many different applications, enterprises tend to use as few as possible 
applications to get the most of their tasks done. But having one application performing many 
different tasks or joining multiple applications are vulnerable to many risks, such as security, 
performance and reliability. [1] 

 
Figure 7 – The Interoperability viewpoint 
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4.2.6. Cost 

Cost can be used to determine the cost of a system. It can be considered as either the cost of the 
whole system or cost of modifying a specific part of the system. Cost of IT systems has been raised a 
lot in last few decades.  

As the enterprise evolving, its dependencies also keep on increasing. IT plays a very important part 
in supporting an enterprise evolution. It has initial costs, maintenance costs, yearly costs, license costs 
and many related kinds of costs. EAAT focuses on initial and yearly costs of the systems, including 
software components, hardware components and roles performing different tasks. [1] 

 
Figure 8 – The Cost viewpoint 

  



 

 

Dept. of Industrial Information and Control Systems 

KTH, Royal Institute of Technology, Stockholm, Sweden 

-19- 

 

5 System – Service Availability 

In this Master Thesis a case study focusing on Service availability is presented. Therefore the 
following section describes the underlying theory for Service Availability in detail. This section offers 
the reader the chance to get familiarized with the Service Availability concept so some easy examples 
will also be given. 

5.1 Service Availability theory 

Service Availability is calculated in the EAAT with the method of the Fault Tree Analysis [17]. 
Availability is defined as 

 

Availability   =   
MTTF

MTTF   +MTTR
    

 

,where MTTF corresponds to the "Mean Time To Failure" and MTTR to the "Mean Time To 
Repair", respectively. MTTF is defined as the inverse of the failure rate of a component as 
follows[17]: 

 

MTTF     =
1
λ
  

 

and MTTR is defined as the inverse of the repair rate of a component as follows[17]: 

 

MTTR     =
1
µμ
  

 

The average availability Aavg is derived from the above as[17]: 

 

Α!"# =
µμ

µμ + λ
 

 

Systems in reality do not usually consist of a single component. Thus in order to model the 
availability of complex systems three basic cases are used to build the model of the system for more 
advanced situations. The calculations are based on the assumption that the components have 
independent availabilities. The AND basic case is used for modeling systems where the failure of one 
component results in the failure of the whole of the system. Contrary to that, the OR basic case is 
used for modeling redundant systems where the failure of one component can lead to the failure of 
the whole of the system. The k-out-of-n basic case is used for modeling systems that are functional 
when if at least k components are functioning.[1] 
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Figure 9 – The Service Availability viewpoint 

 

Figure 9 describes the service availability viewpoint of the MAP. Services and Internal-Behavior 
Elements (called Functions for brief) represent the behavior of elements. They both have an 
availability value, which correspond to the Service Availability and the Function Availability attributes. 
These can get a value x, which is between 0 and 1. The higher this value gets, the more likely the 
function is to be available.  

Services are realized by Functions represented with the realize relationship available in both AND 
and OR options. Conversely, Functions use Services through the use relationship, also with both 
AND and OR options. The availability can be inserted in the models at the Active Structure Elements 
Nodes and Application Components. So by setting the Evidential Availability at these elements we 
can find the availability at the end service depending on the relations that we have used throughout 
the model [17]. 

5.2 Availability Calculation examples 

The System Availability is possible to be calculated via the creation of a model of the system. This 
model represents the system as an interconnection of parts in series and parallel. The decision for the 
type of the interconnection of the parts of the system is critical, therefore some examples will be 
given in order to familiarize the reader even more with this concept [38]. 
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5.2.1. Availability in Series 

 
Figure 10 – Two parts of a system operating in series. 

 

From the above stated, two parts X and Y are operating in series when the failure of one of them 
results in the failure of the combination. Thus, the combined system can be operational if only both 
the parts are available. As a result it can be deduce that the product’s combined availability is 
produced from the availability of the two parts, as shown in the equation below [17]: 

A!"!   =    A!
!

!!!
  

The implications of the above equation are that the combined availability of two components in 
series is always lower than the availability of its individual components. Consider the system in the 
figure above. Part X and Y are connected in series. The table below shows the series combination 
availability for a specific downtime for individual components. 

Table 1 – Availability for series combination 

Component Availability Downtime 

X 99.5%  43.8 hours/year 

Y 99.93%  6.13 hours/year 

X and Y Combined in series 99.43% 49.93 hours/year 

 

The Table proves that even though Part Y has a high availability, the low availability of the Part X 
leads to a pulled down overall availability of the system.  

5.2.2. Availability in Parallel 

 
 

Figure 11 – Two parts of a system operating in parallel. 

 

Two parts are operating in parallel, when the failure of their combined operation represents the 
failure of both parts. The combination of these parts is operational if either of the parts is available.   
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As stated above, two parts are considered to be operating in parallel if the combination is 
considered failed when both parts fail. The combined system is operational if either is available. From 
this it follows that the combined availability is 1 - (both parts are unavailable), and the availability is 
calculated as follows [17]: 

A  !"! =   1 −    (1 − A!)
!

!!!
  

The equation above implies that the combined availability of the two parts is always higher than 
the availability achieved by the two components individually. The availability of the parallel 
combination for a specific downtime of the individual components is presented in the table below:  

Table 2 – Availability Value for parallel combination 

Component Availability Downtime 

X 99.5%  43.8 hours/year 

Y 99.93%  6.13 hours/year 

X and Y Combined in parallel 99.99965%  110 seconds /year 

 

5.2.3. K-out-of-N systems Availability  

The k-out-of-n case is adopted in operations of standby safety critical systems that are partially 
redundant. These systems are functional, provided that at least k systems are operating. Systems that 
are serial or parallel are classified as special cases of k-out-of-n systems, meaning that for series 
systems k=n, while for parallel systems k=1. [15] 

 
Figure 12 – k-out-of-n parts of a system 

 
The total Availability of k-out-of-n case is calculated as follows: 

A!"! =   
n
i

!

!!!

  A!  (1 − A)!!! 

5.2.4. System Availability Computation Example 

The serial and parallel connectivity of the system is decided at this stage. The diagram below shows 
the complete reliability of the example system:  

Part 1

Part 2

Part n

.

.

.
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Figure 13 – A both serial and parallel connected system 

 

The points related to this diagram that should be noted are [38]: 

• The System X and the System Y are operating in series so the service provided by these is 
available only if both of them are available. 

• The two combinations of X and Y placed in parallel creates a redundancy for the service 
and thus the system can function even when there is failure of one part. 

• The Input System, the two redundant System X and System Y and the Output System are 
placed in series, in order that a failure of a single one of the parts leads to a complete 
failure of the system. 

 

Table 3 – Availability of individual Components 

Component Availability Downtime 

Input System 99.99% 52.56 minutes/year 

System X 99.5%  43.8 hours/year 

System Y 99.93%  6.13 hours/year 

Output System 99.995% 26.28 minutes/year 

 

Table 4 – Availability of combined Components 

Component Availability Downtime 

System X AND System Y 99.43% 49.9 hours/year 

(System X AND System Y) OR (System X AND System Y) 99.996755% 17 minutes/year 

Complete System 99.98176% 95.87 minutes/year 
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5.2.5. Availability Calculation with EAAT 

The following figure shows how the Service Availability for Series and Parallel connection could be 
modeled with EAAT. There are two Nodes at the bottom Part X and Part Y where we insert the 
Availability of each individual component. Then in order to find the Series Availability (Part X AND 
Part Y) we use the realizeAND relationship whereas in order to find the Parallel Availability (Part X 
OR Part Y) we use the realizeOR relationship. 

 

 
Figure 14 – Model for calculation of the availability in series and in parallel with EAAT 
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Respectively at 

Figure 15 the previous system availability example has been modeled with EAAT. There have been 
used four Nodes, the Input System, the System X, the System Y and the Output System. At the end 
we can find the combined system availability. 
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Figure 15 – Model for calculation of the total System Availability with EAAT 

 

It is obvious that one of the advantages of using EAAT is that one can create a model, which is 
very helpful for understanding the concept and simultaneously there are calculations that are being 
executed at the background. So someone can see, after pressing the calculation button, which is the 
availability of each entity just by clicking its availability attribute.  
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6 Methodology 

6.1 A method for applying a Goal-driven Enterprise Architecture approach 

As explained above, Enterprise Architecture is rudimentary for an enterprise’s quest to align its 
technology objectives with its business goals. In this specific Master Thesis project there were several 
specific goals that had to be fulfilled. The most crucial one was to model the AS-IS platform with 
EAAT and then compare the results with the real data that are available at the company. This was 
highly important in order to validate the calculation ability of the tool. Additionally to this goal, the 
user interface of the tool should be improved in order to make the concept of the models easier to 
understand. 

Enterprise Architecture is oriented towards explicit modeling of an organization and its systems. 
However, the modeling procedure should not be arbitrary, because a high amount of detail in the 
model, might lead to the model being incomprehensible and ultimately poor in terms of exploitable 
results. In order to avoid this situation described above, the goal driven approach to enterprise 
architecture is preferred. All attempts towards a successful rational decision-making should contain an 
amount of activities [16]. That implies that only phenomena that are directly related to the goals that 
enterprise architecture has are going to be modeled. Although this seems a rational task to pursue, its 
accomplishment is far from easy. 

Enterprise Architecture is a process that assists decision makers of the enterprise. Decision making 
methods can be divided in two wide categories; data driven and goal driven. Data Driven Decision 
Making approach is based on the comprehensive collection of data which build up from the initial 
state representing the problem that needs to be solved into formatting the decision that will solve the 
problem. On the contrary, the Goal Driven Decision Making follows the opposite route, meaning 
that the goal is identified first and then the needed data, processes or sub-goals are connected and 
chained backwards to the initial state of the problem. For this reason, goal driven decision-making is 
called backwards-chaining decision-making and the data driven decision making is called forward-
chaining decision making. [55] 

The selection of strategy is defined by the problem itself. Furthermore, the “steps” needed to be 
taken in each method of chaining and the data available influence the selection. [56] The goal driven 
approach to decision making was chosen in that case since the study is performed at a company of 
the financial sector, where the successful results are the ultimate goals, which affect every process that 
lead to them. Thus, the modeling starts from defining the goals and then building up the chain of 
processes that lead up to achieving the goal. 

The first obstacle to goal driven approach is the lack of clarity from the organizations’ side on what 
their goals are. A second problem is the connection between the management goals of the enterprise 
information system and the models of enterprise architecture, where again the relations between those 
two are not clear. [1] 

The method that has been followed for the research throughout the project was faithful to the 
objective of answering the research questions set at the beginning of this report. EAAT is a decision 
support system as it is in line with the definition of these systems, which states that a Decision 
Support System is “an interactive computer-based system or subsystem intended to help decision makers use 
communications technologies, data, documents, knowledge and/or models to identify and solve problems, complete 
decision process tasks, and make decisions.” [47] As the use of EAAT is in the field of the decision support, 
the best field to test the validity of the tool would be the business environment, and thus the choice 
to perform a case study in a large enterprise as the one in focus for this thesis became the obvious 
path to follow.  

After choosing the case study as the means of answering the hypotheses that the research 
questions offer, the method that the questions should be tackled with was decided. The goal driven 
Enterprise Architecture approach has specific steps that should be followed in order to perform all 
the necessary tasks correctly.  
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The same rules apply in most cases of goal driven Enterprise Architecture approach. As a result, 
the same process of defined steps was followed in order to perform the analysis for this Thesis. The 
analysis’ steps are presented in the next paragraphs (see Figure 16). 

Setting the goals 

The information system goals are specified, but since the effects of these decisions on the 
enterprise’s goals are hard to measure, intermediate goals more related to the enterprise information 
system are used. An example for that is the choice between two systems based on their performance, 
availability and interoperability without elaborating the decision making analysis any further than the 
boundaries of the information system.[1] 

With this approach, one may not be able to perceive in detail the effects of the system on the goals 
of the enterprise, but in general it is understood that these effects would have a positive impact to 
these goals after all.  

This approach is beneficiary because the assessment of terms such as the performance, the 
availability or the interoperability of the system is much more robust than the analysis of business 
profit for example [1].  

Specifying the decision alternatives 

The decision alternatives are the pathway that needs to be identified in order to reach the goal 
itself. These alternatives can be clear sometimes, or other times they can be more obscure [1]. The 
decision maker should be in position to understand and comprehend the possible sets of options that 
are offered for problem solution and achieving of targets. 

Breaking down the goals 

The goals naturally do have a causality relation with the decisions taken. Unfortunately, these 
relations are usually complicated. Thus, the decision makers should be able to understand how 
causality between decisions and goals functions [1]. In the context of IT systems are the 
organizational behavior and technical security. The organizational behavior is, unlikely with other 
fields of science, based little to the theory, but, on the other hand, the technical security is heavily 
based to the existence of firewalls, systems that prevent intrusion and the technically enforced 
complication of the users’ passwords. The decision maker should be able to spot the infrastructure 
alternatives’ differences under these two categories of causality and predict the impact of the decision 
upon the goal [1].  

Eliciting information requirements 

The next step after understanding the relation between decision and goal, is to investigate further 
and in detail the alternatives that can lead to the goal’s achievement. There should be a 
comprehensive amount of information gathered at this point and this information should be 
presented to the decision maker with an accessible and consistent way [1]. Other persons than the 
decision maker could also help in the collection of information. This activity, although time 
consuming, is very beneficiary for the process and ensures that the correct decision is taken, once the 
decision maker has taken into account all the available information regarding the alternatives. 

Collecting evidence 

The information that is needed for the decision making is targeted in the previous step and this 
step is dedicated to the process of collecting this data itself. The information should be sufficient, 
credible and reliable. The documentation should be thorough, complete and up to date in order to 
avoid gaps of knowledge and misconceptions [1]. 

Assessing goal fulfillment 

At this step, the gathered amount of information is placed upon the judgment of the decision 
maker. The decision maker decides which is the best alternative based on the existing documentation 
and his experience and knowledge. If the decision maker had accomplished to break down the goals 
efficiently in the previous steps, this process is facilitated because its sub-goal is relatively important to 
the general goal and this relativity can be explicitly determined based on causal factors. In this way, 
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the best alternative choice is clear to the decision maker. The decision maker should also have a sense 
of the possible uncertainties contained in the information and understand how much these 
uncertainties could affect the final decision [1]. 

Decision-making, implementation and monitoring 

When the analysis of the causality of the decisions to the goals is credible and complete, the 
decision maker is in the position to take a good decision, by choosing the alternative that affects in 
the better way the goals. That is of course the case where there is only one decision maker, which is 
the ideal. However, in real life such thing is rare, as there might be conflict between the interests of 
the different decision makers involved. The negotiation ability is vital for the decision makers at that 
point, in order to achieve the best possible compromise for them when the final decision is taken. 
Since the decision makers are usually not the executors, many variations of the original decision may 
occur in order to adjust it according to the behavior of different organizational units, which are 
relevant [1]. 

Of course there is always the case that the implementation of the decision might not succeed and 
the decision maker is aware of that. The close monitoring, measurement and verification of the goal 
achievement level and the contribution of the decisions taken to that are important in that process. 

Above all of this, one should have in mind regarding the method that should be followed that the 
design of the models that represent any information systems of the company should be made into 
close collaboration with the company executives, as their opinion and inputs is very important. The 
most important characteristic of decision support tool, such as EAAT is to be flexible and its results 
accessible to the company executives that eventually will use it directly or just receive the information 
needed from the modeling results [48]. 

According the above, the method of research followed for this Thesis required that the supervisor 
from the company’s side (Enterprise Architect) should be supporting the whole project by providing 
the needed information. His support was very important not only during the first steps of 
familiarizing with the current specific characteristics and needs of the enterprise and the X platform as 
well but also during the whole project by providing feedback. Two meetings have been conducted, 
which led to specify which of the aforementioned attributes reflecting the business goals are of greater 
importance for the company in order to limit the scope. It is obvious that the limited scope was to 
focus on the Service Availability of the X platform. 

The first step in achieving the main goal of the project, which was to ensure the validity of the tool, 
was to model with the EAAT the current view of the X platform of the company within the limited 
scope. During this step a review of all the considered systems was conducted by studying the related 
company’s documentation about the X platform. Simultaneously several meetings with an Application 
Architect and a Network Architect were held for acquiring a better picture of the Application and the 
Infrastructure layers of the X platform. After these very helpful meetings, the AS-IS model was 
created iteratively, always by having feedback by both supervisors at KTH and the company.  

This AS-IS model was used to perform analysis on Service Availability for the current system. This 
step was probably the most significant, because the creation of the AS-IS model of the X platform 
with EAAT enabled the model to be modified multiple times, derive scenarios and find out, for 
example, what is the impact of a small change at the infrastructure layer to the final service at the 
business layer. EAAT quantitative analysis was essential, especially for this particular case where there 
were a lot of different interconnected systems, which consequently increase the complexity of the 
whole system. 

The next step in the process is to assess the alternatives and the various possibilities of changing 
the existing model in order to improve its performance and results. The best designed Decision 
Support Systems are the ones that offer to the decision makers relying upon them clear explanations 
about the choice of the alternatives and also give them the ability to easily explore the space for 
decisions in the system, thus giving them the chance to reveal hidden assumptions and underlying 
conflicts and alleviate them [49]. However, in order for this to happen, there should be a facilitator 
between the decision maker and the tool itself, and this is the role of the Enterprise Architect that 
knows how to utilize EAAT and collaborates closely with the decision maker. Naturally, the decision 
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support system’s outcome is highly related to the working style of the team of decision makers and 
the modelers [47].  

Based on the above, the second step was to suggest improvements of the models. In order to 
complete this step several ideas were discussed and future model scenarios of the X platform were 
assessed in order to find the advantages and disadvantages of each model. With the AS-IS model 
completed, it was possible to acquire the bigger picture of the company and it was then easier to 
understand the bottlenecks of the X platform. It becomes clear at this step that EAAT has several 
advantages compared to other Enterprise Architecture modeling tools and should preferably be used 
in order to justify with a mathematical and a more concrete way whether some changes are important 
or not. 

Furthermore, during all these meetings and from the conduction of some additional interviews, the 
effectiveness of the tool was investigated and also what proposals could there for improvements. 
Finally, several ideas for improving the tool’s interface were proposed. The purpose of those ideas 
was to increase the ease of use and ease of understanding of the models that were being produced, 
evaluated and assessed during these discussions. This was a very important help in order to 
understand which were the features that were mostly needed and possible to be implemented.  

 

Figure 16 – The seven steps of Goal – Driven approach to Enterprise Architecture 

6.2 The method of interviews for qualitative research 

The process of interviewing is one of the most common methods for the collection of data of 
qualitative nature. There is a wide variation in the approaches to the qualitative interviewing strategies 
that are chosen emerging from a diverse spectrum of disciplinary perspectives [40]. 

The design of a qualitative research process is complicated and related to the experience level of 
the researcher and particularly the methodology that he chooses to follow. If the interview is 
performed under a correct method, it can serve as a valuable tool of support to the researcher’s 
findings or a source of new data that are incorporated in the analysis. The combination of quantitative 
and qualitative data provides the researchers with a comprehensive collection of information that 
strengthens the research findings’ credibility and applicability. [46] 

In general all interviews are a means of getting to know better the interviewee, while 
simultaneously acquiring knowledge that helps in answering the research question according to the 
researcher’s perspective. As a result, when the research is designed for testing a priori hypotheses, 
then structured interviewing methods, with standardized stimulus (questions) and analyses, are 
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followed, while when the research is designed to analyze perceptions in order to get better 
understanding and/or generate new hypotheses [40]. Qualitative interviewing is needed for this 
second type of research, which encourages the person who is interviewed to describe richly 
phenomena, which are afterwards analyzed and interpreted by the researchers [41]. The qualitative 
research interview has the purpose of contributing to a body of knowledge that is theoretical and 
conceptual and is based on the different experiences of the interviewers. 

Qualitative interviews are categorized as structured, semi-structured and unstructured. The 
structured interviews most often produce quantitative data. While no interview can in reality be 
considered as unstructured, one can name the unstructured type of interview as a type of guided 
conversation. The semi-structured interviews differ from the unstructured, because the unstructured 
interviews are conducted in parallel with the collection of data resulting from observations, while the 
semi-structured interviews are the only source of data in the case of qualitative research project. [40] 

During the unstructured interview, the investigator has identified one or more key informants 
related to the subject he is studying and interviews them taking notes, while simultaneously observing 
and questioning [42]. The selection of these key informants is based on their amount of knowledge 
and their role related to the subject under investigation and their willingness to contribute to the 
research’s purpose [44].  

The semi-structured interviews are in most cases pre-scheduled at a specific time and place and are 
generally revolving around a predetermined set of open-ended questions, while, in addition more 
questions can emerge from the dialogue between the interviewee and the interviewer. The most 
widely used method of interviewing for qualitative research is semi-structured in-depth interviews, 
either of an individual or of a whole group of people. Other types of semi-structured interviews 
include life history interview (for acquiring information about the life experience or biographical 
incidents in the interviewee’s life) and the free listings interview (for the exploration of the meanings 
of various terms and their governing rules) [40]. 

The unstructured interview is relying to a generation of spontaneous questions and as part of the 
natural interaction of the conversation. This type of interview is considered to be beneficial from the 
point of view that the lack of structure makes easier to have flexibility in the interview. On the other 
hand, this type of interviewing process is perilous, because it can be an unstable and unreliable source 
of information due to the inconsistency of the questions of the interview. [46] 

The semi-structured interview has a higher level of structure than the unstructured interview, 
however there is still flexibility in the way it is conducted. The wording of the questions depends on 
the researcher and the goals he has set for the answers that he wants to collect as data for his study. 
As a result, the reliability of this type of interview lies in the consistency that the researcher poses the 
questions to each interviewee [46]. From another point of view, the strength of this point of interview 
is the ability of the researcher to ensure the collection of the same amount of data targeted in the 
same areas of needed information from each interviewee. This provides, as a result, more focus than 
the unstructured interview, while still allowing a certain degree of flexibility and adaptability in the 
extraction of information from the interviewee. 

Finally, the structured interviews have a totally structured wording of the questions. The 
interviewees are answering always the same set of questions, as prepared by the interviewer. The 
responses though are open-ended, thus the participants are allowed to contribute as much 
information as they wish leading to the researcher asking follow-up questions possibly. This type of 
interview is very popular in research, because the interviewees can fully express their opinions and 
communicate their relevant experiences. The negative of structured interviews is the difficulties of 
coding the information collected accordingly. The interviewees can express diverse opinions and 
express themselves differently, thus it is complex to extract the information and categorize it to its 
respective theme [46]. Overall the data collected from these interviews are rich and dense in 
qualitative data and these difficulties in coding them serve nonetheless in the reduction of the 
researcher’s biases in the conduction of the study, particularly when the sample of participants is 
large. 

The analysis of the qualitative data usually is concurrent with the process of the data collection. In 
this way, the researchers increase their level of understanding as the interviewing processes further 
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evolves and as a result, they can adjust accordingly their sample of interviewees choice and the 
questions asked. With this iteration of the data collection and analysis, there is finally a point where no 
new questions or category themes occur. This point in the research is named saturation, and it 
represents the completion of the data collection. [43] 

The technical issues concerning the interviewing process are related to the processes of interview 
data recording, data transcription and the use of software programs for assisting to the management 
of the data and their analysis. Additionally, there are some ethical issues that may emerge from the 
interviewing processes and need to be considered. These are the reduction of the risk of putting too 
much pressure on the interviewee, the protection of the information that the interviewee provides, 
the effective communication of the nature of the study to the interviewees and the reduction of the 
exploitation risk. [40] 

The preparation of the interview guide in the case of a semi-structured interview is very important 
for the researcher to ensure that all the desired topics that should be investigated are covered. The 
basic points one should have in mind when preparing the questionnaire for such an interview are [45]: 

• creation of order of the topic areas, so that they have flow but are receptive to altering during the 
actual interview as well, 

• formulation of the questions in such a way so that they will be clarifying regarding the topic of the 
research, 

• use of understandable and relevant language, 

• there should not be leading questions, 

• there should be a recording of the answers and a categorization of the interviewees according to 
their position in the organization, which would help the analysis of the interviews afterwards. 

 

 

Figure 17 – Formulating questions for an interview guide [45] 

The process of interviewing can be particularly helpful in the evolution of the EAAT, as the 
findings from the interviews can show what are the strong and weak parts of the tool and how it can 
be improved in the future. This is an especially important part of the method of this thesis, since one 
of the objectives of it is to assess the performance of the tool against the demanding requirements of 
today’s enterprises. 
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As mentioned in the previous paragraphs, the choice of the sample of interviewees is important for 
the research, because choosing the right persons for an interview increases the reliability of the 
research and its outcomes. So, the choice was among persons who were familiar with Enterprise 
Architecture and were looking into advanced modeling solutions for enterprises. In addition to the 
choice of the right persons, the right questions should be asked as well. So, a questionnaire was 
prepared in order to ask questions related with the opinion of the interviewees regarding the tool’s 
performance and results and what improvements or changes they may believe that are needed. The 
formulation of the questionnaire was done according to the process depicted in Figure 17 and the 
questionnaire itself can be found in the Appendix. 

The type of the interview is a semi-structured interview, because although the questionnaire 
questions are set in their first part, there are open questions in the second part and in addition the 
conversation between interviewer and interviewees makes the interviews more diverse and flexible, 
adding the unique points of view of each person related to the tool’s performance and their 
preferences. 

After the analysis of the interview findings, the input for the future development of the tool is 
valuable. By knowing the opinion of the professionals that are supposed to work with this tool, the 
thing that is sure is that the tool can only get better, once their comments are taken into account. This 
justifies the importance of interviews in the method of research for this project. 
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7 Case study Implementation (Company) 

The implementation phase of this case study was the core part of the project. Several meetings 
took place in order to reach a good level of understanding. In this section the procedure will be 
thoroughly discussed and the details will be provided always with respect to the non-disclosure 
agreement. 

To begin with, as it was stated before, two meetings have been conducted with an Enterprise 
Architect (the Supervisor of the project) in order to choose which project would fit best for this 
specific project. The outcome of these two meetings was to choose among the projects offered the 
project that the author would be involved with and to specify which of the aforementioned attributes 
reflecting the business goals are of greater importance for company in order to limit the scope. The 
project that was chosen was to assess the Service Availability provided by the platform X. 

In order to have a brief introduction to the X platform, a meeting with the Enterprise Architect 
was organized and additionally the author was provided with the relevant documentation. After this 
meeting and reading the documents the author had acquired a good picture for the infrastructure and 
application layer but not for the business one. This led the author to follow a bottom up approach for 
the modeling, which means that the infrastructure layer was chosen to be modeled first.  

In order to familiarize the reader with the Platform X a very brief overview will be provided. 
Platform X is realizing several services and it is based on few servers regarding the number of 
applications that they are executing. There is redundancy between two sites for the most of the 
servers and for some of them there is redundancy within the same site. There are many different 
combinations of the Application Services that are realizing different Business Services (Premium 
services, Basic services etc.).  

7.1 Server Instance view 

In order to build the Infrastructure Layer of the model, several meetings with an Infrastructure 
Architect had been organized in order to understand which are the most important entities that they 
comprise a server and want to be evaluated further. During these meetings a very precise picture of 
how the Infrastructure Layer is built was acquired. At the Figure 18 below the Server instance 
viewpoint at the infrastructure layer is provided. 

 



 

 

Dept. of Industrial Information and Control Systems 

KTH, Royal Institute of Technology, Stockholm, Sweden 

-35- 

 

Figure 18 – Server Instance view at the Infrastructure Layer 

The Server instance has been modeled by simplifying the structure of it to the five most important 
nodes for its functionality. If the reader looks closer to the figure he will understand that there is one 
Infrastructure Function, which has redundancy (IF Server 3). This means that even if one of the 
nodes 3a and 3b is down, the Server instance is still functional. At the Figure 18 it is easy to set the 
Availability figures for each node separately and calculate the combined Availability of the hardware 
parts at the Server Instance Infrastructure Function. 

The Server Instance is not yet completed since only the infrastructure layer (hardware parts of the 
server) has been modeled and the application is still missing. Every server in this platform has two 
basic Application Components and additionally all the other Application Components that are being 
executed on those servers. As it is depicted at the Figure 19 below these two basic Application 
Components are the Operating System and the Tracking. The Operating System is the software that 
the server uses in order to operate whereas the Tracking Application Component stands for keeping 
track for all the packets that are sent by the server in order to resend them in the case of a failure. The 
functionality of both of these components is very crucial for the normal operation of the server. 

 
Figure 19 – Server Instance view at the Infrastructure and Application Layer 
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At the Figure 19 the reader can observe that apart from the application layer entities there are 
two more entities; the Service and the Behaviour Element (grey entities). These entities are created in 
order to be used to other views instead of creating again the whole of the model for every server that 
exists in the platform. The Service classes (the Service class inherits properties to Infrastructure 
Function, Application Function and Business Process subclasses) and Behaviour Element classes (the 
Behaviour Element class inherits properties to Infrastructure Service, Application Service and 
Business Service subclasses) can be used at all the layers since they can instantiate classes at all entities. 
These entities have been used because sometimes it is difficult to realize a system within the rules of a 
software tool and if it is possible to be more efficient and simple by using something that is out of the 
rules is a kind of engineering trade-off. At the figures below the reader can see what is the normal way 
of using entities to other views and the method that was used to migrate from one view to another. 
This can happen because it is not always possible to have all views aligned (horizontally) to each 
other. The most efficient way to overcome such problem was to use the Service or the Behaviour 
Element class. 

 
Figure 20 – The normal use of entities between views 

 

 

 
Figure 21 – The used method to migrate to other views 
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7.2 Cluster Viewpoint 

The cluster Viewpoint is the most complex viewpoint since it makes use of all the other 
viewpoints. It is important to understand this viewpoint in order to get the bigger picture of the X 
platform. Several meetings with some Application Architects had been conducted in order to create 
this viewpoint.  

Every server in the platform except from the Operating System and the Tracking Applications, 
which are mentioned before, executes also a number of other applications. In every cluster there are 
several servers grouped in a way that they realize common services. Clusters can also make use of 
services realized by other clusters. In order to make this happen there are some servers which execute 
a Gateway application. These particular applications are the Cluster Gateway Applications, which will 
be afterwards further analyzed.  

Almost all of the servers in every cluster are replicated to site B. So this means that, under normal 
circumstances, Site A is being used but if something occurs to Site A and is not functional, then the 
secondary Site B must take over as the primary site. In order to make this possible to happen there is 
in every Cluster one Site Gateway Application executed at specific server. Site Gateway Application 
will be subsequently further analyzed.  

There are three different clusters of networks and each one is providing different kind of services. 
Almost all of the servers in every cluster are replicated to site B. As Figure 22 describes, some 
services are realized at servers that have redundancy within site A and this happens just for having the 
lowest possible latency. Some other services, which are non-Latency sensitive, are realized by servers 
that have redundancy between the two sites. If Site B is needed for redundancy it means that the 
message should go to the Site Gateway of Site A and then to the Site Gateway of Site B and finally to 
the destined application. It is obvious that this whole procedure is increasing the latency and as a 
result latency sensitive systems shouldn’t be architected in that way. 
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Figure 22 – Server Instance redundancies 

 

 
Figure 23 – Cluster Viewpoint 

 

At the Figure 23 an example of an Application Service is described. All the services at the X 
platform have been modeled more or less with same way. 

7.3 Core Network viewpoint 

The Core Network viewpoint is probably one of the most crucial ones. The core network is where 
the execution of the services is happening. All the Servers are connected to one specific switch in 
order to have access to the core network in order to execute the requests from the customers.  

The Core Network is composed by all the entities (Cables, Switches, and Servers etc.) that are 
needed in order to achieve a successful communication between the Clusters of the servers and their 
respective Super Server. The services from Cluster 1 need the core infrastructure once, meaning that 
if an application must be executed it just needs to reach its dedicated Super Server. On the other 
hand, if an application from cluster 2 must be executed it must reach its dedicated server and after 
getting an acknowledgement it must send a message through the Clusters Gateways in order to 
communicate with Cluster 1. Then Cluster 1 will reach its dedicated Super Server and then an 
acknowledgement will reach Cluster 2, which means that the service is completed. So it is obvious 
that Services for Cluster 1 are dependent to Core Network for one time per service where Services 
from Cluster 2 are two times per service. This affects the final Service Availability values for these two 
services. 
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At the Figure 24 there are two clusters of servers. The white boxes at the clusters are the servers 
as hardware. Each server can execute several applications so the servers of Cluster 1 that are 
connected with the servers of Cluster 2 have a Gateway Application. The same applies for the servers 
that are connected between Site A and Site B. The RWs are Servers, which execute an application for 
tracking all the packets, and in case of a failure they request a retransmission. 

 

 
Figure 24 – Core Network viewpoint 

7.4 Gateways viewpoint 

The Gateways viewpoint is very important regarding both latency and Service availability. The 
Figure 25 below shows that there are two different types of Gateway Servers; the Site Gateways, 
which are represented with red color at the figure, and the Cluster Gateways, which are represented 
with a yellow color at the figure.  

The Site Gateways are very important since without them it wouldn’t be possible to have 
connection between the two sites. The service would still be there but with a significantly reduced 
Availability. This of course does not come without any disadvantage. Firstly, when one has to switch 
to the failover (secondary) site the latency is increasing. This is a very critical issue for companies that 
are depending to both High Availability and Low Latency. An engineering solution to this problem 
would be a good trade off between these two values.  

Site A

Site B

Switch

Switch Switch

Super 
Server

RW

Cluster 1

RW

Cluster 1

Cluster 2

Cluster 2

Super 
Server



 

 

Dept. of Industrial Information and Control Systems 

KTH, Royal Institute of Technology, Stockholm, Sweden 

-40- 

 

 

Figure 25 –Gateways design 

 

The Clusters Gateways is the other category of the Gateways. These are the Gateways between 
different clusters. Again the same principles apply here, meaning that the system relies at these two 
Cluster gateways, and thus the availability is affected. There are more than one Cluster Gateways in 
every cluster. Every service needs the assistance of the other cluster, so it has a predefined Cluster 
Gateway that will be used use in order to communicate with the other cluster. Since these Cluster 
Gateways are predefined for specific services, meaning that they can only be used by certain 
applications, one can assume that there is one Gateway Server for terms of simplicity, because the 
cluster’s Gateway Redundancy is not within the site but in-between sites A and B.  

It is important to mention here which are the entities that were taken into account in order to 
create this viewpoint; the Server Instances at both sides, the Gateway application at both sides and the 
cable between the Gateways. There were two scenarios that were analyzed and this is related with the 
topology of the applications. Below these two scenarios were analyzed. 

7.4.1. Scenario 1 

The first scenario takes into account that the Application Component is executed on a different 
server than the server that executes the Gateway application. This scenario is depicted at Figure 26. 
For the first scenario, the Application Component X at Server 1 of Cluster 1 at site A is assumed to 
be down. This could be due to a failure of one of the parts of the Server Instance 1 or due to a failure 
at the Application Component X. This means that the message will go to Server 2 of Cluster 1 at Site 
A with Application Component X as a final destination, which is executed on Server 1 of Cluster 1 at 
Site B. This is the redundant Server for Application Component X and means that in order to have 
the service realized by the Application Component X, which is available, one of the followings must 
happen; the first case is that both Server 1 at Site A and Application Component X are available and 
the second case is that Server 2 at both Sites must be available, the Gateway Application Component 
at both Sites must be available, the cable between the Gateways must be available, and finally Server 1 
at Site B and Application Component X must be available. 
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Figure 26 –Gateways scenario 1 

7.4.2. Scenario 2 

The second scenario takes into account that the Application Component is executed on the same 
server with the server that executes the Gateway application. This scenario is depicted at Figure 27. 
For this scenario the Application Component Y at Server 2 of Cluster 1 at site A is assumed to be 
down. This happens because due to a failure of one of the parts of the Server Instance 2, there is no 
redundancy between the Sites. Hence, if Server 2 of Cluster 1 at site A is down, then the Site A GW 
App will be obviously down, which means that there is no connection between the Sites. So if the 
Application Component Y is down, but the Server 2 is still functioning, then a message will go to 
Server 2 of Cluster 1 at Site A with Application Component Y as its final destination, which is 
executed on Server 2 of Cluster 1 at Site B. This is the redundant Server for Application Component 
Y. This means that in order to have the service realized by the Application Component Y available 
one of the followings must happen; the first case is that both Server 2 at Site A and Application 
Component Y are available and the second case is that Server 2 at both Sites must be available, the 
Gateway Application Component at both Sites must be available, the cable between the Gateways 
must be available, and finally Application Component Y must be available. 

 

 
Figure 27 –Gateways scenario 2 

 

This makes clear that the topology of the application at the platform plays a crucial role since it 
affects the Service Availability of the combined system.  

In the next chapter the analysis of all the viewpoints will be performed and additionally the way 
these two scenarios affect the Service Availability of the model will be clarified. 
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Figure 28 – Cluster Gateways view 
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8 Case study Analysis 

In the previous chapter the reader was introduced to the general structure of the model. All the 
assumptions that were taken into account were discussed and an adequate description of all the views 
and their interconnections was provided.  The Availability of the inputs, meaning the Application 
components and the nodes, was assumed to be in one case 0.9999 and in the other case 0.999. These 
two values represent the best and the worst-case scenario. They were decided based on the 
supervisor’s input and experience, who is a specialist in this platform and originally participated in its 
design. His expertise in that field can ensure that the values were correctly assumed as such. It should 
be noted at this point that the platform that is under investigation was never out of service and has 
been constantly operating since it was initially designed. Of course this doesn’t mean that none of the 
systems that comprise this platform was down and out of service, but it rather means that the final 
service of the platform was never down, regardless of its components’ operation. The analysis of the 
following three services presented in this chapter is based on the Best-case scenario so all the Nodes 
and Application Components set to have 0.9999 availability. Then a comparison of the Best and the 
Worst-case scenarios’ results from EAAT will be presented. 

8.1 Service A 

Service A is a service, which does not need neither the help of another cluster nor the help of Site 
B. Everything happens to Site A. It is realized by Application A, which is deployed at two different 
servers. In Figure 29 below, the procedure of how Service A is realized is presented.  

 

 
Figure 29 – Service A 
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As it is seen in Figure 29, there are two Application Functions which comprise the two Server 
Instances and the Application A which is executed at each one of these two Servers. As it was 
mentioned previously, the Server Instance includes the most important for its functionality Hardware 
and Software parts. At the Table 5 one can see that the Availability of each Application Function 
(Function A) is 0.9994. This is absolutely rational, because the Availability of the Function A must be 
lower from the lowest of Application Component (Application A – 0.9999) and the Service (Server 
Instance – 0.9995) since both are connected to the Function A with an AND relation. 

Going further at Figure 29, one observes that Service A is constituted of three entities, two 
functions A and one Behaviour Element (Cluster to SuperServer). The two Function A entities are 
connected with the Service A with an OR relationship since there is redundancy between them. The 
Cluster to SuperServer is the Core Network Availability and is connected to the Service A with an 
AND relationship, since it must be there in order to realize the Service A. For this particular 
calculation first the OR relationships are calculated. So the two Function A Application Functions 
have an Availability of 0.99999964. The Availability of the Service A is lower than Function A 
0.99999964 and the Behaviour Element (Cluster to SuperServer - 0.99999937) since Cluster to 
SuperServer is connected to the Service A with an AND relation. Finally, as one can see at Table 5 
the Availability for service A is 0.99999901. 

Table 5 – Availability of individual Components of Service A 

Component Availability Downtime per year 

Application A 0.99990000 0.88  hours 

Server Instance 0.99950000 4.38  hours 

Function A 0.99940000 5.26  hours 

Cluster to SuperServer 0.99999937 19.87  seconds 

Service A 0.99999901 31.22  seconds 

 

Regarding Service A, there is redundancy only within site A. It is clear that redundancy at the same 
Site is not contributing only to a high Final Service Availability, but also ensures the lowest possible 
Latency.  

8.2 Service B 

Service B is a service, which is realized by Application A and is deployed at two different servers, 
one at Site A and one at Site B. So Service B has redundancy between Site A and Site B. The 
procedure of how the Service B is realized is depicted in the Figure 30 below. 
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Figure 30 – Service B 

 

In Figure 30 it is shown that there are two application components one for each Site. Service B 
Site A Application Service is connected only with the Server Instance, since if the service is produced 
from Site A it is needed to have the Server Instance (hardware part) and the Function B Application 
Function (Software being executed on the specific Server). On the other hand, if the reader focuses 
on the Service B Site B (Application Service), it is noticed that it has one more AND relation. This 
relation is very crucial in order to include the availability of the Site Gateways, both from a hardware 
and software point of view. So this Site Gateway entity includes the Server Instances (Hardware part 
of the Server) and the Site Gateway application for both Sites and of course the cable that connects 
these two servers. 
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It is very important to state now why Site Gateway is only connected to Service B Site B 
Application Service. This is because there are two options in order to have the Service B up. The first 
option is that the Application B and the Instance Server where this application is executed are 
functioning. If either Application B OR the Instance Server where this application is executed is 
down, then the second option must work; otherwise the whole service will be down. The second 
option is to have the Application B and the Instance Server at Site B where this application is 
executed functioning. In addition to these two, the Site Gateways (Server Instances and the Site 
Gateway application) for both Sites and of course the cable that connects these two Site Gateways 
must be functional. 

Then as the figure xx shows, the Service B is composed by three entities. The Service B Site A OR 
Site B Application Service AND the Cluster to SuperServer Service. The cluster to SuperServer 
Service entity is referred to the core network. This Core Network is not redundant, so even if the 
Service is produced at Site A or Site B the message that will be created will make use of the same core 
network. It is obvious that since there is not a redundant Core Network it must be highly available 
since as the Figure 30 shows it affects directly the service B. 

As it can be seen at Figure 30 there are two Application Components, which are assigned to the 
two Application Functions. Then there are two Application Services; one at Site A and one at Site B. 
The Application Service at Site A is realized by the Server Instance and the Application Function B. 
These two entities are connected to the Application Service with an AND relationship since all these 
entities must be there in order to realize a functional Application Service at Site A. On the other hand, 
the Application Service B at Site B, apart from these two entities that the Application Service B at Site 
A needs, must be connected additionally to the Site Gateway in order to realize the redundancy. All 
Availability values are provided at the Table 6 below. 

Table 6 – Availability of individual Components of Service B 

Component Availability Downtime per year 

Application B 0.99990000 0.88  hours 

Function B 0.99990000 0.88  hours 

Server Instance 0.99950000 4.38  hours 

Site Gateway Scenario B 0.99870000 13.14  hours 

Service B Site A 0.99940000 5.26  hours 

Service B Site B 0.99790000 18.40  hours 

Cluster to SuperServer 0.99999937 19.87  seconds 

Service B 0.99999823 59.92  seconds 

8.3 Service C 

Service C is one of the most complex services produced at the X platform. This is because it needs 
some resources from another cluster in order to be functional. Additionally, it needs the Core 
network Services two times, instead of one that the previously mentioned services used, and finally it 
makes use of both Cluster and Site Gateways. It is obvious that this is the most complex Service, as a 
result of the higher number of systems compared to the other services. This means that it is expected 
that its Final Service Availability will be the lowest compared to the other services. At the Figure 31 
below, the reader can familiarize with which other systems at the X platform Service C depends from 
and how. 



 

 

Dept. of Industrial Information and Control Systems 

KTH, Royal Institute of Technology, Stockholm, Sweden 

-47- 

 

 
Figure 31 – Service C 

 

At the Figure 31 it is shown that there are again two application components one at Site A and 
one at Site B. Service C Site A Application Service is connected with the Server Instance, because if 
the service is produced from Site A it needs to have the Server Instance (hardware part) and the 
Function C Application Function which is connected with the Application Component Application C 
(Software being executed on the specific Server). Additionally it is connected with the Cluster 
Gateway in order to take into account the Availability of the Cluster Gateways Server (Hardware, 
Software and Cable). 

On the other hand, if the reader focuses on the Service C Site B (Application Service) it can be 
observed that it has one more AND relation. This relation is very crucial in order to include the 
availability of the Site Gateways, both from a hardware and a software point of view. So this Site 
Gateway entity includes the Server Instances (Hardware part of the Server) and the Site Gateway 
application for both Sites and of course the cable that connects these two servers. 

Then as the Figure 31 shows, the Service C is being composed by three entities. The Service C 
Site A OR Site B Application Service AND the 2 x Cluster to SuperServer Service. The 2 x cluster to 
SuperServer Service entity is referred to the dual use of the core network. This Core Network is not 
redundant, so even if the Service is produced at Site A or Site B the message that will be created will 
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make use of the same core network, and especially for this case it must happen two times. The first 
time will be when the message is at the first Cluster and the second time is when the message is at the 
second Cluster. It is obvious that the probability of having the 2 x Cluster to SuperServer Service 
Available will be less than Cluster to SuperServer Service since it must be used two times. 

As it is seen at Figure 31, there are two Application Components which are assigned to the two 
Application Functions. Then there are two Application Services; one at Site A and one at Site B. The 
Application Service at Site A is realized by a Server Instance, the Application Function C and the Site 
Gateway. All these entities are connected to the Application Service with an AND relationship, since 
all these entities must be there in order to realize a functional Application Service at Site A. On the 
other hand, the Application Service C at Site B, apart from all these entities that the Application 
Service C at Site A needs, must be connected additionally to the Site Gateway in order to realize the 
redundancy. At the Table 7, where all the redundancies are provided, the reader may observe that 
the Service C has lower Availability compared to Service B at the Table 6, something which is 
normal, since Service C is dependent to more entities. 

Table 7 – Availability of individual Components of Service C 

 

 

8.4 Best case VS. Worst case scenarios 

At this section the results between the Best and the Worst case are presented. For both scenarios 
the models are exactly the same except the input values of the Availability. At the Best-case scenario 
the input Availability Value for all the nodes and the Application Components of the model was 
0.9999, whereas at the Worst-case scenario the input Availability value was 0.999.  

As it can be seen at the Figure 32 below, when the input Availability is decreasing by one nine 
the output Availability of every Service is decreasing roughly by two nines. So if we analyze Service A 
at the Best-case it has a Service Availability of six nines (0.99999901) whereas at the Worst-case it has 
a Service Availability of four nines (0.99990110). Additionally Service B at the Best-case has a Service 
Availability of almost six nines (0.99999823), whereas at the Worst-case it has a Service Availability of 
almost four nines (0.99985366). Finally Service B at the Best-case has a Service Availability of almost 
five nines (0.9999920), whereas at the Worst-case it has a Service Availability of almost four nines 
(0.99958228). 

Component Availability Downtime per year 

Application C 0.9999000 0.88  hours 

Function C 0.9999000 0.88  hours 

Server Instance 0.9995000 4.38  hours 

Site Gateway Scenario B 0.9987000 13.14  hours 

Cluster Gateway Scenario B 0.9987000 13.14 hours 

Service C Site A 0.9981000 16.64  hours 

Service C Site B 0.9968000 29.78  hours 

2 x Cluster to SuperServer 0.9999987 41.00 seconds 

Service C 0.9999920 261.75  seconds 
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Figure 32 – Comparison between Best Case and Worst Case Scenarios 

 

Nevertheless, the real case is somewhere in the middle between the Worst and the Best-case scenario. 
The executives of the company judged these values as very realistic for the current state of the 
platform. This means that the tool can be validated and it can provide a very realistic result even if the 
system that is on focus is of very increased complexity. 

8.5 Availability VS. Latency 

There are many companies around the world that need to operate simultaneously at the highest 
possible Availability and the lowest possible Latency. The architecture that one chooses is very critical 
in order to satisfy both requirements. The best is to have a trade-off between these two values.  At the 
table below the reader can see the Service Availability values for each system and compare the latency. 
For the latency one can see just whether it is high or low and no numerical data, since no such data 
were provided in the first place. An important observation resulting from this table is that one cannot 
argue that for example the Service B is provided by the lowest possible latency. The latency for 
Service B is the lowest if there is a guarantee that the customer will stay at Site A. So with a 
probability of 0.9994 the customer will be offered the lowest Latency. The same applies for Service C. 
On the other hand Service A is functioning only at the lowest Latency since the redundancy is within 
the Site A. It should be mentioned here that the comparison is between the same systems. This means 
that Service B Site A has Low Latency compared only with Service B Site A & B which has High 
Latency and not compared with the Latency of Service C Site A. At the Latency column one can 
compare systems with the same color. What can be extracted as a conclusion is that the way that one 
chooses to place the applications is critical for both Availability and Latency.  
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Table 8 – Availability compared with Latency 

System Availability Downtime per year Latency 

Cluster to SuperServer 0.99999937 18.87 seconds Low 

2 x Cluster to SuperServer 0.99999870 41.00 seconds High 

Service A 0.99999901 31.22 seconds Low 

Service B Site A 0.99940000   5.26 hours Low 

Service B Site A & B 0.99999823 47.30 seconds High 

Service C Site A 0.99810000 16.64 hours Low 

Service C Site A & B 0.99999200 132.45 seconds High 

 

The Table 8 was presented as a result to the supervisor of the thesis from the company’s side 
and a thorough discussion followed about the accuracy of the models and the assumptions made for 
their creation. The models were assessed as very accurate and close to the real case. This was a very 
crucial discussion, which validated several things. First it validates that the EAAT tool is capable to 
find the Service Availability of most services of a company. Then it validates that the specific models 
are very close to reality and that they could be used in the future if changes need to be applied in 
order to see what would be the result from the Service Availability’s point of view. Finally it validates 
the modeler’s view and approach to the modeling procedure, which was an honest attempt to take 
into account as many parameters as possible and consider all probable alternatives from the modeling 
perspective. This proves that the same result could and should be reached from different routes, but 
in the end the modeler will always be the one that will take the crucial decisions on how everything 
should be modeled. 
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9 EAAT Improvements (KTH) 

As it has been previously described one of the goals of this Master Thesis is to improve the tool 
according to the current needs of the market. It is very important that every tool is always 
synchronized with the needs of the markets that it is addressing. 

The improvement of the tool is based on ideas that are possible to be formulated when one is 
adequately familiar with the tool and its operation. One cannot identify otherwise the improvement 
the tool needs, or if the need for improvement exists at all. There should be a holistic research of the 
matter in the direction of improving the tool, basing on the knowledge and experience related to it. 
The modeling procedure could be the source of ideas for helpful changes to the tool, because after 
the completion of the modeling part one has created an opinion regarding the strengths and the 
features missing from the tool. These points are identified for the research during the procedure of 
the meetings for the interviews related to EAAT’s performance. 

By those meetings it became clear that sometimes it was difficult for the audience to understand to 
which layer each entity corresponds. So it was obvious that there is room for improvements at the 
direction of visualization. Since such a tool could be used as a tool for presenting a current and future 
state of a system it must be easily understandable from the audience. So the first improvement that is 
suggested is to have at the presentation mode of the tool the possibility to add some layers or swim 
lanes at the background with different colors, which should represent the different layers of the 
enterprise, such as the business, business application and infrastructure layer. In this way, it would be 
much easier for the user or the audience to understand to which layer each entity corresponds. 

Afterwards, the second improvement suggestion is again in the visualization section of the tool. 
The conversations for the interviews indicated that the audience had some difficulties to follow the 
presentation of the changes at the TO-BE model. So instead of setting the existence equal to zero or 
deleting specific entities in order to declare the changes that are needed there could be an on-off 
button for every entity. This means that every time the user wants to make a change at his model, the 
on-off button can be just set to off and make grey that particular entity and all the others that are 
connected with it and are at a lower layer. This feature is very important because it gives the user the 
possibility to have a better picture of the change that is being implemented. It is like bridging the gap 
between the AS-IS and the TO-BE models.  

Possible improvements to the user interface of the tool have been studied in previous work at KTH 
by Magnus Österlind [54]. He has investigated the possibility of having a more interactive user 
interface that could provide better feedback and information to the user. More specifically, the report 
proposed the improvement of the modeling process by providing the user with suggestions on what 
should the next step of the process be in order to reach a full and complete model. Nevertheless, 
both pieces of scientific work can be perceived as related, but have substantial differences, since their 
scope differentiates. Although both essays have the goal of improving the user interface, Österlind’s 
work is more focused on helping the user creating a correct model, while the suggestions here are 
focused on the better representation and illustration of the models in the tool in order to increase the 
user’s understanding of the model structure. 

The interviews have been conducted in order to reinforce the overall review of the tool and its 
capabilities in enterprise architecture. During these interviews a presentation about the tool was given 
that was accompanied by a questionnaire. During the presentation a brief introduction to the concept 
of Enterprise Architecture took place, which was followed by an in-deep description of the tool, and 
then it ended with a small workshop showing how two simple examples could be modeled with the 
help of EAAT. The questionnaire as a whole is attached to the Appendix of the report and each 
question will be individually analyzed in the next section. 

9.1 Data Analysis 

Six employees of the company answered the questionnaire and at this section the data derived 
from their answers are being analyzed.  
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1st Question 

The first question, which can be seen below, was about finding out whether the employees of the 
company think that a tool could support their decisions at their tasks or they are in no need of such a 
tool. 

Do you think that Decision-Making for designing systems could be supported by a Software Tool? 

Possible answers Number of answers 

a. Yes 6 

b. No 0 

 

As it can be seen from the answers all the employees of the company think that a Software tool 
can support them in the Decision–Making procedure which means that the sample is good for such a 
questionnaire, which is focusing on a decision making tool.  

2nd Question 

The second question is an open question, which consists of two questions. The first one is if an 
employee has ever used a tool to create models and the second one (if the first one’s answer was yes) 
is to mention them. 

Which tool(s) do you use, if any, in order to create models (diagrammatic representations of systems)? e.g. Visio 

Answer given Number of answers 

I do not use any modeling tools 1 

Power Point 1 

Visio 3 

BMC ADDM and BMC Atrium CMDB 1 

Excel 1 

 

So it can be observed from the answers of question 2 that Visio is the most used software tool for 
creating models. BMC ADDM and BMC Atrium CMDB [52][53] are automatic tools for 
diagrammatic representations. These tools can scan for example the network and they can create 
models, which represent the topology of the scanned network. Some of the employees have used 
more than one tool and that is the reason why the sum of the number of the answers is not equal with 
the number of employees that have been interviewed.  

3rd Question 

In the third question the goal is to find what the users think that are the drawbacks for the tools 
that they have used. This is because EAAT could possibly be improved in order to fulfill these 
missing functionalities. 

If you use a tool for modeling: In what domain do you think that functionality is missing or could be extended? 

Answers 

Visibility (Excel, Power Point) 

Analysis (Visio) 

Automated tools lack easy ways to add manual 
inputs to the model. 
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The drawbacks that are mentioned by the interviewed persons are not probably the only ones and 
there could be more answers. The answers are showing that the interviewed persons use different 
tools regarding to what they want as a result. So, if they want increased visibility they use Visio and if 
they want to make analysis they use Excel. EAAT combines these two tools to one so it is obvious 
here that a tool like EAAT could reduce the number of application an employee uses to create 
models. 

4th Question 

In the fourth question employees are asked to answer if they think that such tools should focus 
more on Analysis or Visibility. The structure of the question is like that below in order to give the 
possibility for someone to be more precise on what he thinks these tools should focus on.  

To what degree should such a tool focus on analysis (calculations) or visualization? 

Extremely Analytical  (and 
limited visualization capabilities) 

     1  2  3  4  5  6  7  8  9  10   

 

 

Extremely Visual  

(and limited analysis 
capabilities) 

 

 

Answer given Number of answers 

3 1 

5 1 

6 1 

7 1 

8 2 

 

It can be seen from the table with the answers that most of the employees think that such tool 
should focus more on Visibility. The average of the all the answers is 6.16, which can be translated as 
that such tool should focus 61.6% on visibility and 38.4% on analysis. This represents in some way 
the ideal case for the tool for the employees. 

5th Question and 6th Question 

In the fifth question three different layouts of the EAAT object modeler were presented (see 
Appendix). The first one was the default layout, the second one was a custom layout that someone 
could create by the Class modeler where you can make changes to the Metamodel and the third one 
was a totally new approach of having some layers at the background with different colors, which 
should represent the different layers of the enterprise, such as the business, business application and 
infrastructure layer. The motivation behind this question is that people seem to have some difficulties 
in understanding to which layer each entity corresponds. Then at the sixth question after they have 
chosen which layout they think is the best they are asked to motivate their answer. 

Which of the Diagrammatic Description styles mentioned below do you think has the most User Friendly Interface? 

Answer given Number of answers 

A 0 

B 0 

C 6 
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Why?  

Answers 

It is more understandable at first glance. 

It clearly separates the different layers. 

It shows clearly where the different nodes belong. Maybe you should be able to select different styles 
depending on your need. 

 

So all the persons answered that the best layout is the third choice, which is a newly proposed 
layout. Most of the answers were that this layout is more understandable at the first glance and that it 
separates the three layers. One answered that there should be different styles depending on the needs. 
So there could be some extra boxes in order to categorize nodes that are related to each other and 
make the model even more understandable. 

7th Question 

The seventh question is directly related with the change management. The question is how changes 
should be visualized in order to be more understandable from someone at a first glance. Visibility is 
very important, not only for understanding but also for persuading someone that some changes are 
needed. So there were two layouts that were presented (see Appendix). The first one was the current 
one where one has to delete an entity in order to show the change, whereas the second one is a new 
proposed feature where someone can have in every entity an on-off button. This means that every 
time the user wants to make a change at his model, he can just set the on-off button to off and make 
grey that particular entity and all the others that are connected with it and are at a lower layer.  

Imagine you want to make a change at your models. For example you want to see how much the Service Availability of 
the Application Function is affected if you remove Infrastructure Function 3. Which of the User interfaces mentioned 
below do you find more User Friendly for making that change? (At Model 1 Infrastructure Function 3 and Node 3 
have been deleted, while in the Model 2, the tool has the added ability of switching off parts of the model according to the 
user’s choice) 

Answer given Number of answers 

1 0 

2 6 

 

From the answers given it seems that this improvement is very much needed. What makes this 
suggestion very important is that it gives the audience the possibility to have a better picture of the 
change that is being implemented and it serves as the connection between the AS-IS and the TO-BE 
models, as mentioned previously.  

8th Question 

In the eight question the employees where asked if they would ever try to use EAAT. It should be 
mentioned here that all the interviewed persons had a good picture of what EAAT can do and how it 
could be used since there was a presentation of the tool just before the questionnaire. 

Would you ever try EAAT for creating diagrammatic representations? 

Answer given Number of answers 

Yes 4 

No 2 
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From the answer it is obvious that most of the employees formulated a good opinion about the 
tool. On the other hand, the reason for the negative answer of some part of the sample could be the 
fact that some of the employers have a job position, which is not related at all with creating models. 

9th Question 

Then at the ninth question after they have answered if they would ever try to use EAAT, the 
sample is asked to state the purpose of using the tool, if their answer was yes, in terms of analysis or 
presentation.  

If yes, for what purpose would you use it? 

Analysis       1  2  3  4  5  6  7  8  9 10       Presentation 

 

Answer given Number of answers 

3 3 

5 1 

7 1 

 

It is very important to mention here that these answers were based on the current view of the tool. 
As it was mentioned at question 4, the ideal for such tools is to have a score of 6.16, which means 
that such tool should focus 61.6% on visibility and 38.4% on analysis. For EAAT the average is 5.25, 
which means that such tool should focus 52.5 on visibility (instead of the ideal 61.6) and 47.5 on 
analysis (instead of the ideal 38.4). This was a very crucial question, which showed that EAAT must 
improve its visibility features. A starting point for this could be the suggestions of the layout proposed 
in this thesis. 

10th Question 

For the tenth question the employees are asked to rank the importance of the six previously 
mentioned attributes. This question focuses in clarifying which attributes should be an object of 
further research that would be beneficial for the employees. 

EAAT uses a Metamodel which can provide analysis for six attributes. Rank the importance of 
them. 

a. Application Modifiability 

Application modifiability determines whether it would be easy to make modifications of an 
Application such as extending, deleting, adapting and restructuring it. 

b. Data Accuracy 

Data accuracy determines the likelihood of having complete, consistent, relevant and accurate 
data transferred from one system to another. 

c. Application Usage 

Application Usage determines if an application has all the needed characteristics in order to fit to 
the user's work tasks. 

d. Service Availability 

Service availability is an attribute that determines the probability of the modeled system being 
available or not. 

e. Interoperability 

Interoperability determines the ability of two or more systems to exchange information and make 
use of it. 
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f. Cost 

Cost can be used to determine the initial and yearly costs of the systems, including software 
components, hardware components and roles performing different tasks. 

 1 2 3 4 5 6 

1st interview B C E F D A 

2nd interview B D C F E A 

3rd interview D B A E F C 

4th interview D F A C E B 

5th interview E D C F A B 

6th interview D A E C B F 

 

Analysis will be done for two categories the three most important and the three least important. 

 Appearance at the top 2 (%) Appearance at the bottom 2 (%) 

a. Application Modifiability 0.17 0.50 

b. Data Accuracy 0.50 0.50 

c. Application Usage  0.17 0.17 

d. Service Availability 0.83 0.17 

e. Interoperability 0.17 0.33 

f. Cost 0.17 0.33 

 

 
The figure above analyzes the answers collected for that question. The X axis represents the 
importance of the attribute, whereas the Y axis represents the amount of the answers. For example 
when looking at the purple color, one can see from the graph that three persons have categorized 
attribute D as the highest priority. 
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11th Question 

For which of the before mentioned attributes would you like tool support? 

Answer given Number of answers 

a. Application Modifiability 0 

b. Data Accuracy 1 

c. Application Usage  0 

d. Service Availability 5 

e. Interoperability 1 

f. Cost 0 

As it can be seen by the table most of the employees would like tool support for service 
availability. This was expected from the answers gathered from the previous question. 

12th Question 

The twelfth question has to do with the documentation that is needed from an employee in order 
to understand how a tool is functioning.  

How important is tool documentation (manual) for you? 

a. Without digital documentation a tool is not useable 

b. It is necessary that rarely occurring cases are covered 

c. After a few hours with a new tool I don’t need a tool manual any longer 

d. If I get a proper introduction into a tool (including an interactive tutorial) I don’t need documentation  

Answer given Number of answers 

A 2 

B 3 

C 0 

D 1 

As it can be seen from the answers the most of the employees need a documentation that covers 
the rarely occurring cases. Additionally some of them think that a tool without digital documentation 
is not usable. Regarding the answers given, one should consider in their reviewing that it is difficult, if 
not impossible, for one to get familiarized with a new tool within a few hours or with just a 
demonstration. It requires a lot of practicing to get familiarized with a tool, however easier it is to use 
than complex tools that have been in use before. 

13th Question 

The final question is mostly asked for statistical reasons in order to see how different is the 
employees’ opinion about the tool according to their position; managerial and non-managerial 
positions. Unfortunately the sample for the employees that hold a managerial position was very small 
so no conclusions were extracted for that group. 

What kind of position do you hold? 

Answer given Number of answers 

Managerial 1 

Non-Managerial 5 
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In general the method that was followed is very coherent. Even if the sample was not very big, 
because it was not possible to disturb too many employees at that time since there were other 
important projects that were running in parallel, the responses about the improvements of the User 
Interface of the tool were catholic at the direction to support the suggestions made. The sample was 
assessed as a qualitative sample since half of the employees are working with Service Availability at 
the Application Layer and the rest are Business Analysts. Even if another method was used in order 
to assess the aforementioned questions, the results would be almost the same since the questionnaire 
had the questions designed in a way that facilitated the interviewees to answer as much naturally as 
possible. There was no prejudice in the way that the tool was assessed by the interviewees or the way 
it was presented to them. 
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10 Discussion and Conclusions 

 

In this Master Thesis the EAAT tool that was developed by the Industrial and Control Systems 
department of KTH was used to model the Service Availability of a specific platform of a company 
from the financial sector. In this section the conclusions from the study that was made in order to 
answer the specific research questions that were set in the start of this project are presented. 

The first research question that was under focus was to investigate whether the EAAT is valid for 
measuring the Service Availability of a system. The results of this Master Thesis show that tool can 
analyze the Service Availability of a company in a very accurate way since the results were as expected 
to be. By this it can be concluded that the tool is validated for modeling and analyzing the Service 
Availability of the particular systems of a company. 

Something that made the process of data collection and its incorporation into the model a difficult 
task to accomplish was that the documentation provided contained typographic mistakes. However, 
these mistakes in the documentation served as another chance to validate the EAAT. That happened 
because the inclusion of these mistakes into the models produced results that were not reasonable or 
not close to the expected values of the results, and that was exposed during the tool’s evaluation 
meetings with the expert supervisor of this thesis within the company. The supervisor expressed his 
doubts about some values resulting from the tool, which gave the opportunity to investigate deeper 
the roots of these results and eventually uncovered the mistakes of the documentation, which were 
afterwards corrected. Then the tool produced results that were in accordance with the targets set at 
the beginning of the modeling process. 

The second research question that was under focus was to identify whether there are any 
bottlenecks at the Architecture. The results show that the system that was under focus has the 
expected Service Availability, which satisfy both the company and the customer. There is no need of 
improving this number of Service Availability at the moment. This means that there were not any 
bottlenecks in the system’s architecture. 

However, the company can have information from EAAT not only for the Availability at the 
nodes and at the final service, which were more or less already known, but also observe the 
Availability at all the stages in-between. This gives a better overall picture of the system and offers the 
possibility to understand which are the bottlenecks of it and improve them if the company wants to 
have even higher figures of Service Availability in the future. 

The sub-question of the second research question was not answered. As mentioned above, EAAT 
proved that the company operates at the desired Service Availability figure, thus there is no suggestion 
for a new architecture.  The only suggestion regarding the architecture of the company is for the 
improvement of the Latency at different services. The results show clearly that the lowest possible 
latency will be achieved if there is redundancy within the same site. 

As a result, it can be concluded that EAAT is a great chance for every company to assess the 
current or future system landscape. When one wants to make an investment, it is very important to 
have a variety of suggestions and a reliable estimation of each suggestion’s effect. One of the 
suggestions that one shall take into account in this process is the results from the EAAT tool. It is 
very important to mention here that this tool is a result of several years of research at KTH done by 
several researchers on different topics regarding Enterprise Architecture. Research papers are peer-

Research questions: 

1. Is the EAAT validity ensured for measuring the Service Availability? þ 

2. Are there any bottlenecks of the company’s Enterprise Architecture identified? þ 

a. If yes, is there any new architecture that could alleviate these bottlenecks? ý 

3. What changes at the tool’s user interface could improve the capabilities of the tool? þ 
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reviewed in order to ensure validity. The original scientific articles are available as publications from 
the ICS department at KTH and can be found in the references section of this thesis [1]. 

The tool can be used as a follow-up assistance to projects and as a means of validation that the 
changes wished to be implemented for improving a system are facing the right direction. A company 
could use the EAAT for all its IT projects in order firstly to implement and then to follow-up 
regarding Service Availability in a very accurate way. Additionally the documentation for the systems 
that are analyzed by the EAAT can be assessed in terms of errors and eventually contribute to a 
higher quality documentation. One other important aspect of the results from the company’s 
perspective is the tool’s ability to produce and compare results regarding Service Availability and 
Latency, since any company would like to operate with the highest possible Availability and the lowest 
possible Latency. These results explicitly show that the architecture that one chooses is very critical in 
order to satisfy both requirements.  

One of the most important aspects of the tool that should be discussed in this section is the 
contribution of it to the Architecture of an Enterprise. EAAT contributes to the alignment between 
the Business layer and the Infrastructure Layer,  or as it is called, the business – IT alignment. It is 
obvious that the tool provides a significant help in this direction since  the models that can be created, 
one can make changes at the infrastructure layer, e.g. changing the Availability of the system or 
discarding one connection between two systems,  and then the impact of this change at the business 
layer can be studied. So the systems at the lower layers can be adjusted in order to follow the strategy 
of the company. 

Additionally, EAAT is contributing to an Enterprise’s Architecture by providing a common 
language within the enterprise. [50] Hence  the tool can help in this direction by providing a common 
language between different departments which at the time being is not easily happening. So the tool 
can be used by Enterprise Architects who would probably want to communicate to others the bigger 
picture of a system. This could be used from the internal audits department in order to create a more 
detailed model (AS-IS) of the system in order to calculate in parallel more accurately specific 
attributes. Finally the AS-IS model that was created, can be used in the Internal Audits department by 
people who are involved with  the change management of a system under focus . In this way, the tool 
can make possible the design they of future scenarios’ models (TO-BE). 

From KTH’s perspective the benefits resulting from the work done for this thesis are towards the 
direction of improving the EAAT’s User Interface. This was also the third research question that was 
under focus which was to investigate what changes at the tool’s user interface could improve the 
capabilities of the tool. During the whole procedure of the thesis, there were many ideas for 
improving the User Interface of the tool. Some of them are already at the phase of implementation, 
however most of them didn’t seem to be adequately developed in order to produce useful results, but 
few of them were assessed as promising. So, these User Interface improvements options were 
investigated for proving the extent to which they are needed or not. 

As it was previously discussed, there were meetings with employees of the company in order to 
present them the tool and get some valuable feedback regarding its interface. The interviewing 
process was performed with the aid of a special for this case questionnaire. In this questionnaire, 
apart from several other questions, the interviewees were asked to choose which of the user interfaces 
they thought that was the best. The sample was six employees, which is not considered as a big 
sample, but if the fact that all the interviewees chose the newly suggested interface as the best one is 
considered, then the result of the interview is validated. 

A software tool needs always to be updated according to the market needs. This means that since 
the interviews showed that there is a lack of features at the User Interface of the tool, further research 
regarding this matter should be performed. So the changes to the user interface that are needed for 
fulfilling the final user’s needs should be investigated in order to finally increase the chances that the 
tool could be used within the company. 

One improvement suggestion that was not investigated with the questionnaire method was the 
possibility for the user to create “interactive” PDF documents. This means firstly that there would be 
the possibility of saving the model in a PDF format and then the user would be able to see except 
from the whole of the document, the specific values of the attributes in an interactive way. This could 
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be implemented by having the attribute values appearing as if they were normal comments in the 
PDF file. So whenever the mouse passes over, e.g. Availability attribute, the Availability figure of that 
specific entity will pop up. This feature will give a very big push to EAAT compared to all the other 
Enterprise Architecture tools, since in this way one can create reports which have the model and the 
mathematical analysis at the same time instead of going back and forth from, e.g. the Visio file where 
the model is, to, e.g. the Excel file where the analysis is. 

One research question that could be very interesting to investigate in the future development of 
this project, is what could be the target group of such tool. Obviously EAAT is a tool that targets the 
Enterprise Architects of a company. But if there is no Enterprise Architecture department within the 
company the tool can still be useful. It is a long procedure to find the information required in order to 
answer that and more case studies like this one should be performed. If this question could be 
answered with scientific methods, then it would be even easier in the future to adapt the tool 
according to the market requirements. 
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i. Questionnaire	  
 

This is a questionnaire in the context of Enterprise Architecture modeling. 

 

1. Do	  you	  think	  that	  Decision-‐Making	  for	  designing	  systems	  could	  be	  
supported	  by	  a	  Software	  Tool?	  

a. Yes 
b. No 

 

 

2. Which	  tool(s)	  do	  you	  use,	  if	  any,	  in	  order	  to	  create	  models	  
(diagrammatic	  representations	  of	  systems)?	  e.g.	  Visio	  
	  
	  
	  
	  
	  

 

	  
	  
	  

3. If	  you	  use	  a	  tool	  for	  modeling:	  In	  what	  domain	  do	  you	  think	  that	  
functionality	  is	  missing	  or	  could	  be	  extended?	  
	  

 

 

 

 

	  
	  
	  
	  
	  

4. To	  what	  degree	  should	  such	  a	  tool	  focus	  on	  analysis	  (calculations)	  or	  
visualization?	  
	  

Extremely Analytical  
(and limited visualization 
capabilities) 

1  2  3  4  5  6  7  8  9  10   

 

 

Extremely Visual  

(and limited analysis 
capabilities) 
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Business Layer
Application Layer

Infrastructure Layer

Enterprise Architecture Analysis Tool (EAAT) 
Enterprise Architecture Analysis Tool (EAAT) is a user friendly environment for 
modeling and analyzing a company’s Information Systems. EAAT creates graphical 
models like Visio and executes a quantitative analysis by creating AS-IS (present 
state) and TO-BE (future state) models. The use of the AS-IS model is highly 
important if someone wants to migrate from the current state to a future state. With 
the help of EAAT someone can easily make some changes to the AS-IS model and 
create some future scenarios (TO-BE models). From these TO-BE models it can be 
instantly justified with a mathematical and more concrete way whether some changes 
are important or not. 

 

 

5. Which	  of	  the	  Diagrammatic	  Description	  styles	  mentioned	  below	  do	  
you	  think	  has	  the	  most	  User	  Friendly	  Interface?	  
	  

 

6. Why?	  

 

 

 

 

 

a b c 
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7. Imagine	  you	  want	  to	  make	  a	  change	  at	  your	  models.	  For	  example	  you	  
want	  to	  see	  how	  much	  the	  Service	  Availability	  of	  the	  Application	  
Function	  is	  affected	  if	  you	  remove	  Infrastructure	  Function	  3.	  	  
Which	  of	  the	  User	  interfaces	  mentioned	  below	  do	  you	  find	  more	  User	  
Friendly	  for	  making	  that	  change?	  (At	  Model	  1	  Infrastructure	  
Function	  3	  and	  Node	  3	  have	  been	  deleted,	  while	  in	  the	  Model	  2	  ,	  the	  
tool	  has	  the	  added	  ability	  of	  switching	  off	  parts	  of	  the	  model	  according	  
to	  the	  user’s	  choice)	  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Would	  you	  ever	  try	  EAAT	  for	  creating	  diagrammatic	  representations?	  
a) Yes 

b) No 

 

9. If	  yes,	  for	  what	  purpose	  would	  you	  use	  it?	  	  
 

Analysis  1  2  3  4  5  6  7  8  9  10 Presentation 

 

 

 

1 2 
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10. EAAT	  uses	  a	  Metamodel	  which	  can	  provide	  analysis	  for	  six	  attributes.	  
Rank	  the	  importance	  of	  them.	  
	  
a. Application	  Modifiability	  

Application modifiability determines whether it would be easy to make modifications 
of an Application such as extending, deleting, adapting and restructuring it.	  

b. Data	  Accuracy	  
Data accuracy determines the likelihood of having complete, consistent, relevant and 
accurate data transferred from one system to another.	  

c. Application	  Usage	  
Application Usage determines if an application has all the needed characteristics in 
order to fit to the user's work tasks.	  

d. Service	  Availability	  
Service availability is an attribute that determines the probability of the modeled 
system being available or not.	  

e. Interoperability	  
Interoperability determines the ability of two or more systems to exchange 
information and make use of it. 

f. Cost	  
Cost can be used to determine the initial and yearly costs of the systems, including 
software components, hardware components and roles performing different tasks. 
	  

Example  1)_a_ 2)_b_ 3)_f_ 4)_e_ 5)_d_ 6)_c_ 

   

1)_  _ 2)_  _ 3)_  _ 4)_  _ 5)_  _ 6)_  _ 

11. For	  which	  of	  the	  before	  mentioned	  attributes	  would	  you	  like	  tool	  
support?	  

 

12. How	  important	  is	  tool	  documentation	  (manual)	  for	  you?	  
a. Without digital documentation a tool is not useable 
b. It is necessary that rarely occurring cases are covered 
c. After a few hours with a new tool I don’t need a tool manual any longer 
d. If I get a proper introduction into a tool (including an interactive 

tutorial) I don’t need documentation 
	  

13. What	  kind	  of	  position	  do	  you	  hold?	  
a. Managerial 
b. Non-Managerial 

 

Thank you for your time!!! 
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ii. EAAT	  models	  
 
Server Instance 
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Gateways 
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Cluster 1 
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Cluster 2 
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Network 
 
 

 
 

 
 
 

 
 
 

 
 


