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1. Introduction  

They say Architecture is an art, therefore digital Architecture must be an art too. In my 
opinion this is very much so. Maybe not the way art is considered in terms of art in a 
gallery (which could change) but certainly art as in the following meaning from the 
dictionary  

a. A system of principles and methods employed in the performance of a set 
of activities: the art of building.  

b. A trade or craft that applies such a system of principles and methods: the 
art of the lexicographer 

This thesis approaches Architecture from an Art perspective. It entails the effectiveness of 
visualisation of digital architectures. It would seem that making visualisations of 
architectures is very much an art. How do we visualise such a complex thing as 
architecture? Are all the details needed, or should we go by the principle of keep it 
simple?   

In this thesis I will deal with the effectiveness of using visualisations with architecture. 
The usage of visualisations can have many different purposes. Sub points that will be 
dealt with are:  

 

When to use visualisation? 

 

What purpose does the visualisation have? 

 

What techniques and tools are there for visualisation 

 

How is visualisation used in practise and how can it be used? 

 

What should and shouldn t architects do? 

 

A test in of visualisation 

 

A model for visualisation  

All of the above and subsets thereof will be discussed to answer the following central 
question of this thesis.  

In what manner does visualisation and communication of information between 
stakeholders take place with an architecture approach to system development, how 
efficient is it and how can this efficiency be increased?   

This thesis is written by Gerben Hoogeboom, student at the Radboud University of 
Nijmegen, in Nijmegen. The project is supervised by Prof. Dr. E. Proper. There is also a 
website related to this thesis project which can be found at 
www.student.ru.nl/g.hoogeboom

  

http://www.student.ru.nl/g.hoogeboom
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3. Thesis research plan  

This thesis is the result of research after the efficiency of architecture visualisation. It is a 
very creative topic and has to be both theoretical and practical. Therefore the research was 
divided into two main sections, a theoretical and a practical section.    

3.1 problem area   

Due to the communicative nature of Architecture, it has become more and more important 
to find approaches that support this communication. Architecture is essentially about 
communication improvement, be it between people or devices or people and devices or 
organisations. One very important approach to communication is that of visualisations. 
However, we understand little about the beneficial effect of visualisations on the human 
mind. We therefore need to research what is possible in architecture visualisations and 
what should not be done. The communication via visualisation takes place between 
architects, architects and their clients and hopefully eventually between clients. Because 
there are different groups who need to communicate via visualisations, the visualisations 
will also need to differ. Thus we must research the current approach to communication 
and visualisation of information, its efficiency and how we can approach upon this 
efficiency.  

3.2 Problem statement  

There is little known about how best to visualise architectures. There is the ever going 
conflict of informal and formal visualisations and what symbols should or should not be 
used. We first need to refer to visualisation in general and then apply this to architecture 
visualisations.  

The problem statement for this thesis is: 
Visualisation is one of the main concepts for communicating architecture to stakeholders. 
However, we know little about the use of visualisation and how it can be used more 
efficiently.  

3.3 Thesis results  

The main objectives for this thesis can be stated as:  

 

Define what the relationship between architecture and visualisation is 

 

Define why we need visualisation 

 

Define the current problems with visualisation and adjoined areas (current 
efficiency) 

 

Define principles that can help (partially) solve these problems so that efficiency 
may be increased  

 

Define how visualisations are created 

 

Define how visualisations can be made more efficient and with more efficiency. 
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3.4 Research questions  

In order to come to an increased understanding of the problem area, to indicate structure 
and to find possible solutions I will first define a number of questions. The main research 
question in this thesis is as stated in chapter 1.  

In what manner does visualisation and communication of information between 
stakeholders take place with an architecture approach to system development; how 
efficient is it and how can this efficiency be increased?  

This question contains several terms that need to be well defined before continuing  

Architecture: the fundamental organization of a system embodied in its components, their 
relationships to each other and to the environment and the principles guiding its design 
and evolution (a more exact definition will be given in chapter 4).  

Visualisation: a mental image that is similar to a visual perception  

Stakeholder: a person or group of persons who hold relevance and interest to the subject 
at hand (examples are: architects, technical personnel, business personnel, clients)    

The definition for stakeholders indicates that it can concern a number of different persons 
and groups. I will make a generalisation in this thesis for stakeholders, because it is not 
the purpose of this thesis to test the effect for one specific group of people. This is 
partially because the overall efficiency of visualisation needs to be determined and 
improved upon. However, I will consider what types of stakeholders exist in terms of 
visualisation usage and in the third part of this thesis a practical test is done on a random 
selection of stakeholders.  

The main question actually consists out of a number of fragments. In order to answer the 
main question, the following sub questions have been defined:  

What is architecture? 
A definition for architecture is given  

What is visualisation? 
A definition for visualisation is given  

What are the effects of visualisations? 
This concerns how humans react to visualisation and is an important part of 
understanding problems in architecture visualisations  

How are architecture and visualisation related? 
The relationship is defined in order to indicate the problem area.  

How is information interpreted in visualisations? 
This concerns the interpretation of information in visualisations.   

What problems are there currently with visualisation? 
This is needed to determine the current efficiency 
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With what visualisation methods do the architect and stakeholders communicate? 
It is important to understand the different approaches to visualisation  

How are visualisations created? 
It is important to realise how a visualisation is created in order to make them more 
efficient  

Can a model be made for visualisation to increase efficiency? 
A model can help increase the efficiency of a visualisation and the efficiency with which 
it is made  

What other methods can be used to increase efficiency? 
It needs to be determined whether there are other methods to increase the efficiency   

3.5 Thesis approach  

This thesis contains theoretical and practical work. The source of information for this 
thesis can be divided into literature and information derived from interviews. The 
practical part of this research has been very important, not only to gain proper information 
but also for the ability to apply gained insight in practice. Below the two divisions are 
indicated.  

3.5.1 Theoretical  

There is still a lot we don t know about the creative process of visualisation in general 
and architecture visualisations specifically. There has been some work in this areai, but it 
remains unknown to most people. For the first part of the research literature study has 
been done, involving studies after the beneficial effects of illustrations, specific 
visualisation techniques, personality typing and modelling. In the bibliography you can 
see what books, websites and papers have been consulted throughout the project.  

3.5.2 Practical  

A large part of this research will be the research of architecture visualisation as used in 
practice. In order to comprehend architecture visualisation, you need to understand what 
it is that people want to visualise, why they want to visualise it, for whom they want to 
visualise it, and what problems there arise when visualising. This can only be done by 
asking those people who are directly involved (i.e. people who create them, architects, 
and people who must comprehend them, stakeholders). To comply with the above 
statement the following has been done:  

 

I have interviewed a number of architects and their clients (stakeholders), and a 
number of people who work at the universities of Nijmegen or Utrecht or 
Amsterdam and have been involved in theory about visualisation or modelling. 
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The information derived from these interviews has been analysed and used for this 
thesis. 

 
I have performed two tests at two different companies in which the efficiency of a 
certain visualisation for a certain type of stakeholder has been measured. In order 
to measure the usefulness, benefits and efficiency of architecture visualisation, the 
test has been divided into three parts. The first part entails questions to be asked of 
the architect and the clients to whom the architect will be explaining some part of 
the architecture with the aid of visualisation. The second part entails joining the 
meeting with the architect and his clients and observing both parties. The third 
part entails a set of question for the architect and a set of questions for the clients. 
All the data is then analyzed and a score chart is filled in.  

3.6 Visualisations used in this thesis  

I have gained permission of the owners of the visualisations in this thesis to use them for 
this thesis only. These visualisations may not be copied or otherwise used without 
permission of the owners. Some of the visualisations in this thesis have deliberately been 
modified or blurred. This will diminish the effects of the examples somewhat. However, 
it concerns mostly the visualisations themselves and not what they entail. Any critics on 
visualisations are in no way directed to the creators of the visualisation. It is merely an 
indication of what could have been done better or perhaps more structured. Any critics 
given are also meant to indicate how little we know of the how, what and why of 
visualisations, human interpretation of them and the creation of mental models and or 
images.  

3.7 Thesis structure  

The thesis can be divided into three main sections. In each section objectives and 
deliverables will be set. A repetition can be found here (figure1).    

Questions 

objectives 

deliverables 

Figure 1: repetetive approach 



Master Thesis  Architecture and Visualisation   

By: Gerben Hoogeboom 10

 
The thesis is divided in the following manner:  

Architecture and visualisation a definition (chapters 4, 5 and 6): In this section a 
definition for both architecture and visualisation is given and the relation between the two 
is indicated.   

Questions are: 

 

What is architecture? 

 

What is visualisation? 

 

How are architecture and visualisation related?  

Objectives are: 

 

Giving a definition of architecture 

 

Giving a definition of visualisation 

 

Explain the relation between architecture and visualisation   

Deliverables are: 

 

A model for the relation between architecture and visualisation 

 

A model for the division in visualisation 

 

A set of principles combined with explanations that accompany the models   

Architecture, the problems and the benefits (chapter 7): in this section a number of 
problems are listed that arise when dealing with architecture and visualisations thereof. 
Possible solutions to these problems are given.  

Questions are: 

 

What is an architecture visualisation? 

 

What problems are there with visualisation or the architecture description? 

 

How can we solve or diminish these problems?   

Objectives are: 

 

Giving a definition of architecture visualisations 

 

A list of problems with architecture and/or the visualisation thereof 

 

An indication of how to solve the current problems   

Deliverables are: 

 

A definition for architecture visualisations 

 

A set of problems and a set of benefits 

 

A set of principles that aid in the solution of the listed problems   
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Architecture, the effects of visualising (from chapter 8): In this section the efficiency 
of visualisation is considered, modelling is considered, the relation between scientific and 
practical use of visualisation, the added value of 3d modelling, summary of design 
principles, future developments in modelling and a conclusion to this thesis   

Questions are: 

 

Can a model for visualisation be made? 

 

How efficient is visualisation for different stakeholders? 

 

How can 3d modelling be applied? 

 

Which practical principles are important? 

 

What can change in modelling? 

 

How well does the scientific research in visualisation relate to the practical use of 
visualisation?  

Objectives are: 

 

Measuring the efficiency of visualisations 

 

Answers to what a model should include and in which cases it can be used 

 

An answer to the use of 3d modelling 

 

A list of practical principles 

 

Possible changes in modelling and their benefits 

 

A view on the practicality of architecture visualisation research   

Deliverables are: 

 

A set of visualisation measurements, which include different visualisations and 
different stakeholders 

 

A few examples to modelling 

 

A few examples of 3d models 

 

A list of practical principles to be applied 

 

A list of possible changes in modelling 

 

A conclusion to research in architecture visualisation   

3.8 Readers guide  

This thesis contains a lot of information to consume, depending your educational 
background and knowledge of architecture, some topics may or may not be interesting for 
you to read. Therefore I have decided to add this reader s guide, in which I indicate the 
topics that you should read at least in my opinion.  

For readers with no or little experience in the field of architecture and visualisation: 

 

Chapters 4, 5 & 5.1: these will give you an indication of what architecture and 
visualisations thereof are and the relationship between the two. The models in 
paragraph 5.1 explain the relationship, in the corresponding tables you can find 
information on what each individual relation in the models entail. 

 

Paragraph 5.3. this contains important information on the effects of 
visualisations, which you should understand 
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Read chapter 6: to understand more about architecture and its different stages 
and how visualisation is connected to this. 

 
Paragraph 7.1: this paragraph contains a table which indicates the problems that 
have been found in the field of architecture visualisations. Depending on your 
interests, you can read the possible solutions in the next chapters in the same order 
as listed in the table (chose those which are of interest to you). I would suggest 
that you read at least the problems 4, 7, 8.9, 10, 12 and 13, these are important to 
understand what is going on. 

 

Take a look at the model in chapter 8: it is important to realise what influences 
an architect in creating visualisations  

 

You may want to read chapter 9: only if you are interested in some examples of 
visualisations efficiency in practice. 

 

Read chapter 10: this is an important chapter to read.   

For readers who work as architects or are experienced with architecture content: 

 

You should have a good understanding of architecture and visualisations and their 
relations so you can skip chapters 4, 5, 5.1 & 6. I do recommend that you read on 
paragraphs 5.3, 5.4 and 5.5. 

 

Chapter 7: this is an important chapter and you will recognize many of the listed 
problems. I suggest you read them all, because there is coherence to them. 
However should you not have the time for this, I suggest you read at least 
problems and solutions on 4, 7, 8, 9, 10, 11, 12, 13. If you are interested in 3d 
visualisations also read problem 6. 

 

Read Chapter 8: it is important to realise what exactly you do when creating an 
architecture visualisation. This is something that has gotten to little attention 
entirely. 

 

Only read chapter 9: if you are interested in factors that influence the efficiency 
of visualisations. I would recommend that you undertake such a test and apply it 
to your own situation. 

 

Read chapter 10: this is an important chapter to read! 

 

Only read chapter 11: if you are an architect that has always wondered about the 
beneficial effects of 3d visualisations and how they should be applied. 

 

Chapter 12: This gives an overview of practical principles for architecture 
visualisations 

 

Read chapter 13: an important indication of needed changes in modelling and 
theory thereof.    
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4. Introduction to digital Architecture  

What is Architecture?  

The term architecture often causes confusion with people who are not familiar in the 
world of IT. Most people will immediately think of architecture in the physical world. 
However, what we consider as digital architecture has a clear link to the word 
architecture.   

From the dictionary:  

 

A style and method of design and construction: Byzantine architecture.  

 

Orderly arrangement of parts; structure: the architecture of the federal 
bureaucracy; the architecture of a novel.  

 

Computer Science. The overall design or structure of a computer system, 
including the hardware and the software required to run it.  

Especially the explanation for the word architecture in the terms of Computer Science 
comes closer to what we understand as digital architecture. Architecture has been in the 
world for ages, the fact that recently the meaning of the word got an addition in terms of 
Computer Science indicates the change in what we perceive as architecture. Here an 
explanation should be added for digital architecture as we know it. Of course there are 
many definitions for what architecture is in this business, every company has its own 
definition. 
Therefore I propose we take the definition from the IEEE standard which defines 
architecture as:  

Architecture: the fundamental organization of a system embodied in its components, their 
relationships to each other and to the environment and the principles guiding its design 
and evolution.  

Where:  

 

Fundamental organization means essential, unifying 
concepts and principles 

 

System includes application, system, platform, systemof- 
systems, enterprise, product line, ...  

 

Environment is developmental, operational, 
programmatic,  context of the system   

Now that we have a definition of what architecture is and its meaning in this thesis, we 
can continue with the subject of this thesis, namely Visualisation and Architecture. In 
order to elaborate on visualisation and its effectiveness, it must first become clear what is 
meant by visualisation and a bit of its history.   
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5. Visualisation a definition  

What is visualisation?  

To continue this research first a definition of Visualisation must be given. In this chapter I 
will consider visualisation as a subject on its own, how it is related to architecture and 
what visualisation does for us. Visualisation is a subject that is related to many fields of 
study and within these fields it has its own definition. In the dictionary the following 
definition can be found:  

 

a mental image that is similar to a visual perception  

When searching in a computing dictionary, the following definition is given:  

 

Making a visual presentation of numerical data, particularly a graphical one. This 
might include everything from a simple X-Y graph of one dependent variable 
against one independent variable to a virtual reality which allows you to fly 
around the data.  

I will use the first definition because it is more generic in use and applies better to the 
work that I will be performing on visualisation. Visualization is a cognitive process using 
the powerful information processing and analytical functions of the human vision system. 
It has always been a major factor in scientific progress and now, with the assistance of 
computers visualisation has become even more powerful. Within the method of 
Architecture, visualisation is that which represents information in a non-textual manner. 
Though it should be noted that visualisation does not exclude text. Visualisations as used 
in system development are mostly graphical representation supplemented with texts to 
indicate the meaning of certain shapes or its properties. The purposes of visualization 
should be insight, explanatory, and defining. Information visualization is useful to the 
extent that it increases the ability to perform these and other cognitive activities.  

5.1 Visualisation as part of Architecture development.  

How are architecture and visualisation related?  

When examining visualisation within architecture a little more closely, it is found that 
there are a lot of difficulties still on its path. There is a small part that is well thought-out, 
but the largest part of visualisation is still amorphous. This amorphous part of 
visualisation is the visualisation used by the architect to define or confirm a situation 
within the company and the techniques and tools used for those purposes. Since this 
process is very much depended on individual thought, experience and skill it is hard to 
formalise. However, we can formalise the relationship between Architecture and 
visualisation. For this purpose I have created the models displayed in figures 2 and 3. 
Here you can see the relationship between architecture and visualisation and a detailed 
model on visualisation typing.  
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Definitions 
Below the definitions for the model on the previous page are given.  

P =  {p1 t/m p30} 
F =  {f t/m t} 
S =  

 

E =  {purpose, mission, vision, strategy, biz/system, architecture, architecture 
description, 

viewpoint, stakeholder, view, IS, change, To-Be, Visualisations, System, 
Repository} 
O = {f t/m u, vision, strategy, purpose, mission, biz/system, architecture, architecture 

description, viewpoint, stakeholder, view, IS, change, To-Be, Visualisations, 
System, Repository} 

G = 

 

C = 

 

L = {Function, system name}  

Where: f = {p1,p2}, g= {p3,p4}, h = {p5,p6}, i = {p7,p8}, j = {p9,10}, k = {p11,p12}, l 
= {p13,p14}, m = {p15,p16}, n = {p17,p18}, o = {p19,p20}, p = {p21,p22}, q = 
{p23,p24}, 
r = {p25,p26}, s = {p27,p28}, t = {p29,p30}.  

Specialisations 
Viewpoint spec Visualisation 
View spec Visualisation  

IS spec View 
Change spec View 
To-Be spec View  

Population (an example population for the model of architecture and visualisation) 
Pop(Purpose) =   {purpose1, purpose2} 
Pop(Mission) =   {mission} 
Pop(Vision) =    {prospective vision} 
Pop(Strategy) =   {approach} 
Pop(biz/system) =   {management} 
Pop(Architecture) =   {enterprise architecture, process architecture, system 

Architecture, information architecture} 
Pop(Architecture Description) = {description} 
Pop(Viewpoint) =   {viewpoint1, viewpoint2, viewpoint3} 
Pop(Stakeholder) =   {stakeholder1, stakeholder2, stakeholder3} 
Pop(Function) =   {function1, function2, function3} 
Pop(View) =    {view} 
Pop(IS) =    {IS view} 
Pop(Change) =   {Change view} 
Pop(To-Be) =    {To-Be view} 
Pop(Visualisations) =   {visualisation1, visualisation2} 
Pop(System) =   {design system1, design system2} 
Pop(System name) =   {system name1, system name2} 
Pop(Repository) =   {repository1} 
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Textual explanation  

The table below gives a textual explanation for each relation in the model of figure 2. The 
relation is accompanied by a principle and short description thereof. It is important to 
define these relationships, in order to get a complete impression of what is involved with 
architecture and visualisations.  

Relation Principle explanation 
Purpose - Mission The Goals should fit with 

the mission 
The purpose is the reason of 
existence and entails the 
short term goals. The 
mission is also the reason 
why the company exists. 
The mission includes the 
long term plans.  

Mission - Vision  Each company must have a 
mission for the company 
and with it a unique vision 
of the market 

The mission is the reason 
why the company exists. 
The mission includes the 
long term plans and 
influence management 
decisions. With that mission 
there belongs a vision of the 
market and its challenges 

Vision 

 

strategy The strategy should ensure 
short term and long term 
goals 

Based on the vision a 
strategy is formed which 
gives direction to the 
company 

strategy - Business The strategy should 
determine how the business 
is managed 

The strategy is the roadmap 
to the future. Business and 
management decisions are 
influenced by it. The 
manner in which the 
company is managed should 
comply with the strategy 

Business - Architecture Each business has an 
architecture and should 
have this architecture 
explored 

A business has an 
architecture whether 
management know is or not. 
Everything has an 
architecture and you should 
seek to understand it. 

Architecture  Architecture 
description 

Each architecture must be 
described by all available 
means, should be logged 
and permeated in the 
organisation 

An architecture description 
is necessary. The company 
must be aware of its 
architecture so that it may 
seek coherence and be able 
to respond faster to change. 
These descriptions exist out 
of principles, rules, 
guidelines, standards, 
models, views, viewpoints, 
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visualisations 

Architecture description - 
Viewpoint 

In each architecture 
description, viewpoints can 
be found 

An architecture description 
is nothing if you can not 
explain it to the relevant 
stakeholders. Therefore you 
must generate viewpoints 
for each relevant group of 
stakeholders that ensure the 
transfer of architecture 
understanding 

Viewpoint - Stakeholder For each relevant 
stakeholder a viewpoint 
should be visualised 

To ensure the transfer of 
knowledge and 
comprehension a 
stakeholder needs to see his 
or her position in the big 
picture. For each unique 
stakeholder there should be 
a unique viewpoint ( a 
stakeholder can be a person 
or a group of persons) 

Stakeholder - Function Each stakeholder should 
have a function within the 
architecture 

Obviously each stakeholder 
has a function; otherwise he 
or she would not be 
relevant. 

Architecture Description - 
View 

Each architecture 
description should contain a 
view of the architecture 

The same rule applies here 
as to architecture. A view is 
always there as soon as 
there is a description. A 
view and the architecture 
description should be 
unique, otherwise there is 
misinterpretation 

Viewpoint - View Each View contains 
viewpoints and each 
viewpoint should 
correspond to the View 

A viewpoint should be 
unique as explained above 
as should the view of an 
architecture description. 
Therefore the combination 
or rather joining of these 
two should be unique as 
well. 

View  IS  Change  To-
Be 

A view can be specialised 
into a view of the IS 
situation the Change 
situation or the To-Be 
situation 

Depending on the insight an 
the stage of development a 
view can be either one of 
the 3 specialisations 

Viewpoint, View - 
Visualisation 

Each view and each 
relevant viewpoint should 
be visualised 

These views and viewpoints 
are in fact visualisations. 
They could be written 
textually, but to increase 
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comprehension and transfer 
of knowledge these are 
often visualised. They 
should be visualised to 
improve the architecture 
description (logging) The 
visualisation does not have 
to be unique, though the 
visualised information 
should be unique. 

Visualisation - System For each visualisation a 
system (tool ) should be 
available 

There are (when 
generalized) two types of 
visualisation, the formal 
(UML, process schemata) 
and informal (no direct 
syntax, semantics). For each 
there should be a program. 
Preferably there should be 
only one that can deal with 
all. 

System - Repository There should be one 
repository for the or all 
visualisation systems 

Currently there is no tool 
that can deal with the 
desired visualisation 
techniques. Each tool is 
specialised. There should 
either be one system that 
can deal with them all or 
there should be a primary 
system that combines each 
individual system and has a 
combined (single) 
repository 

System  System name Each system should have a 
name 

Obviously this is just a label 
type. Each unique system 
needs a name. 

 

In the next section a model will be given for a detailed view of visualisation. It is 
important to define the steps within visualisation; amongst other things it indicates the 
problem areas. The exact description of the model will be given in a population table and 
a relationship table such as the one above.  
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Figure 3: Visualisation a detailed model 
(created by author of this thesis) 
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In the schema above a detailed process is given of the visualisation process. This schema 
is best read bottom-up. Furthermore, it should be noted that a tree can be found in which 
the left branch leads to an informal representation and the right to a formal representation.  

Definitions  

P =  {p1 t/m p27} 
F =  {f t/m r} 
S =  

 

E =  {guideline, contract, legend, visualisation, stakeholder, view point, explanatory 
data, formal data, UML/Process data, selected data, collected data, filtered data, 
justified data, system, documentation, stakeholder} 

O = {f t/m t, guideline, contract, legend, visualisation, stakeholder, view point, 
explanatory data, formal data, UML/Process data, selected data, collected data, 
filtered data, justified data, system, documentation, stakeholder} 

G = 

 

C = 

 

L = 

  

Where: f = {p1,p2}, g= {p3,p4}, h = {p5,p6}, i = {p7,p8}, j = {p9,10}, k = {p11,p12}, l 
= {p13,p14}, m = {p15,p16}, n = {p17,p18}, o = {p19,p20,p21}, p = {p22,p23}, q = 
{p24,p25}, r = {p26,p27}  

Specialisations 
Explanatory data spec View point 
Formal data spec View point 
View point spec Visualisation  

Population (an example population for the model of architecture and visualisation)  

Pop(guideline) =   {guidelin1, guideline2} 
Pop(contract) =   {contract1} 
Pop(legend) =    {legend1, legend2} 
Pop(visualisation) =   {visualisation1, visualisation2} 
Pop(stakeholder) =   {stakeholder1, stakeholder2} 
Pop(viewpoint) =   {viewpoint1, viewpoint2} 
Pop(explanatory data) =  {explanatory data1, explanatory data2} 
Pop(formal data) =   {formal data1} 
Pop(UML/ Process data) =  {specific data1} 
Pop(selected data) =   {selected data1} 
Pop(collected data) =   {collected data1} 
Pop(filtered data) =   {filtered data1} 
Pop(justified data) =   {justified data1} 
Pop(system) =    {system1, system2} 
Pop(documentation) =  {documentation1, documentation2}  

note: the stakeholder is visualised twice, this could be the same stakeholder. Out of 
visualisation considerations the stakeholder is represented twice.   
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Textual explanation schema  

The table below gives a textual explanation for each relation in the model of figure 3. The 
relation is accompanied by a principle and short description thereof.  

Relation Principle explanation 
Guideline - Visualisation A specific visualisation 

should be available as a 
guideline to the 
stakeholders 

A visualisation can serve as 
a guideline. It may be that 
the technique used in the 
visualisation is not a formal 
technique, it may also be 
that the visualisation is not 
formal (not complete / 
correct) Still these 
visualisations can be used as 
a guideline of architecture 
for certain stakeholders. 
This guideline and 
visualisation together should 
be unique. The overall 
picture must still be correct 

Contract - Visualisation A visualisation may be used 
as a contract form if the 
visualisation is formal and 
the understanding is 
complete 

A visualisation can be used 
as a contract for further 
development. However, the 
visualisation technique 
should have 
semantic/syntax.. The 
stakeholders that agree to 
the contract should have a 
full understanding and the 
used technique must be 
unique. Only then can it be 
used as a contract in 
combination with text.  

Legend - Visualisation Each visualisation should 
have a legend 

All visualisations must have 
a legend that explains the 
symbols used in the 
visualisation. It would also 
be beneficial if a date stamp 
was included in the legend. 
The legend and the 
visualisation together must 
be unique 

Stakeholder - Visualisation A visualisation is made for 
a stakeholder, this 
stakeholder should 
understand the visualisation 

Each visualisation is made 
for a stakeholder. The 
combination of used 
visualisation and 
stakeholder should be 
unique. The visualisation 
must be able to aid in 
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explaining relations and/or 
transfer knowledge about 
them 

Visualisation - Viewpoint Each relevant viewpoint 
should be visualised 

Viewpoints are in fact 
visualisations. They could 
be written textually, but to 
increase comprehension and 
transfer of knowledge these 
are often visualised. They 
should be visualised to 
improve the architecture 
description (logging) The 
visualisation does not have 
to be unique, though the 
visualised information 
should be unique. 

Viewpoint  Explanatory 
data  Formal Data 

A viewpoint should be 
created out of either 
informal or formal data 

What this means is that 
there are basically 2 types of 
visualisations (when 
generalising). The formal 
visualisation which can lead 
to contract form or the 
informal data which leads to 
a guideline form or mere 
explanation to the 
stakeholder. 

Explanatory data  selected 
data 

Explanatory data should 
come from a selection of 
data that is first gathered. 

If you want to make an 
explanatory visualisation, 
you will need to select that 
data which helps in 
explaining the data / relation 
to the relevant stakeholder 
The selected data must of 
course be unique, otherwise 
it would lead to redundancy 
and / or contradictory data 

Selected data  Collected 
data 

From the mass of data first 
that data which is relevant 
should be selected 

There will be a mass of data 
coming from different 
sources. From this data only 
that which is truly important 
should be selected. (specific 
technical details could for 
instance be omitted) Again 
the selected data must be 
unique 

Formal Data  UML/ 
process data 

A formal viewpoint can 
only exist if the data source 
is formal 

This means that a 
visualisation technique 
should be used that has its 
own semantics and syntax, 
such as UML, certain 
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process schemata etc. The 
source data should always 
be unique 

UML/ process data 

 
Justified data 

That data which is used in 
preparation for formal 
viewpoints, should be 
justified data 

Again the data source 
should be formal. From that 
data that is known to be 
correct and verified specific 
data is taken to create the 
viewpoint and thus 
visualisation. The 
combination of this data 
should be unique 

Justified data  Filtered data All data used in formal 
logging should first be 
justified 

That data which is deemed 
to be important should be 
checked and verified before 
it can be used any further. 
The relevant stakeholders 
are importance to justify the 
data. The Justified and the 
filtered data should be 
unique 

Filtered data  Collected 
data 

From the mass of data a 
selection should be made of 
that data which is deemed 
to be correct and important 

There will be a mass of data 
coming from different 
sources. From this data only 
that which is truly important 
and at first thought to be 
correct should be selected. 
The filtered data should be 
unique 

Collected data  system 

 

documentation - stakeholder

 

To create order first there 
must be chaos.  

All available data should 
come from systems, 
previous documentation, 
stakeholders. This data 
needs to be collected and 
the relations between them 
understood 
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5.2 Visualisation a history  

Having defined the relationship of architecture and visualisation and a detailed model of 
visualisation, it is necessary to have a closer look at visualisation. It is important to realize 
that visualisation has been around for a long time and thus should not be different for 
architecture. The following paragraph consider the effects of visualisation and why it is so 
important to understand these effects before any more work can be done. Visualisation is 
a powerful thing and has been around since the beginning of time. Communication 
between men may even have started with visualisation. In later ages men started to 
combine visualisations with grammar, as we know it in texts, this resulted into 
hieroglyphs. Hieroglyphs are a combination of icons, which represent something in the 
real world, with a certain order in which the hieroglyphs must be put in order to form 
sentences. From these hieroglyphs, the use of icons evolved to the use of modern letters. 
So our modern language is a derivation of visualisation. Icons are still used often to 
explain things to people, because a representation of something real still helps the process 
of understanding. (More on the origins of the alphabet and visualisation can be found in 
Appendix 1 Visualisation and Creation of the Alphabet )  

5.3 What does visualisation do for us?  

Why is visualisation so important and how is it that it helps us perceive things faster and 
better? Visualisation is like a language, for those of use who grew up bilingual it is easy 
to think in other languages. The same holds for visualisation, but how does this cognition 
work? To explore this we need to visit the world of cognition. Herre van Oostendorp and 
Susan R. Goldman have written and collected work on the role of illustration in text 
comprehensionii. Since the development of Architecture is very much so a combination of 
textual statements aided with visual explanations, I will discuss the work of the above 
mentioned persons and its relations to architecture  

An important question is what precisely is the process involved when illustrations and 
graphics (are utilized to) facilitate memory and comprehension? To answer such a 
question you would have to do an extensive number of tests with a large professional 
distribution. A number of such tests have been done and there results will be discussed 
here. Though there is still much we don t know about this area and how the mind works. 
For instance, the following questions are often difficult to answer  

 

When do you use a visualisation? 

 

To what purpose? 

 

When do you introduce this visualisation? 

 

Why did you create it the way you did, 

 

How do you imagine this will increase the comprehension of the persons you 
show this visualisation 
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On the topic of representation and purpose a lot of work has been done, for instance 
Johnson-laird(1983) considered that comprehension involves three levels of 
representation:   

 
a graphemic (or phonemic) representation 

 
a propositional representation 

 
And a mental model.  

He regarded the second stage of text comprehension as the automatic construction of a 
propositional or linguistic representation of the text that is close to the surface form of the 
text. In the third stage of comprehension, a procedural semantics acts on the propositional 
representation that integrates both the text and the world denoted by this text.   

A mental model is an internal model of a state of affairs, and its structure is analogical to 
the state of affairs it represents.  

Viewed as a dynamic representation, the mental model reflects the reader s current 
understanding of the data, and the model is updated as reading progresses. A specific 
element of Johnson-Laird s theoryiii is the notion of homomorphism to the world:   

a mental model has a structure analogical to that of the situation it represents, and its 
content corresponds to the objects and events of the world. Therefore, because of its 
analogical structure, a mental model is close to a mental image of this world.   

These two kinds of representations provide the readers with a non-linguistic equivalent of 
the world, and allow for a kind of computation close to the computation one may apply to 
the world itself. However, a mental image and a mental model are not to be confused. In 
particular, whereas a mental image is a representation of a situation from a certain point 
of view, a mental model would allow several points of view on the situation.  

It should be clear here that there is a relevance to architecture visualisations at this point. 
To get full comprehension, there should be a mental image and a mental model. The 
mental image should be there for each involved party should understand his own point of 
view. There should also be a visualisation of the mental model where the big picture is 
mapped; each point of view should be incorporated.   

Effort has been made to classify the functions of pictures. For example, Levie and 
Lentz(1982)iv, and Levin, Anglin, and Carney (1987)v, made distinctions among five 
main functions of illustrations.   

1. The illustration can serve a representation function when it repeats the content of 
the text or overlaps substantially with the text (the use of a photograph, often 
found in narratives, is a typical instance of this kind of illustration). 

2. The illustration can serve an organization function when it gives a text greater 
coherence (e.g., maps that make geographical relationships more transparent or 
diagrams embedded in procedural texts).  

3. When graphic displays illustrate the content of texts that are abstract or 
difficult to comprehend, providing concrete examples, then the illustrations 
serve an interpretation function. 
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4. Less conventional in textbooks, illustrations that target the critical 

information to be learned and give a way to recode it in a more memorable 
form serve a transformation function.  

5. Finally, illustrations may serve a decoration function when they are not directly 
related to the text. They are added to the text for their aesthetic properties or to 
increase the interest of the learner.  

The visualisations of architecture often have the functions mentioned in points three and 
four. Processes and information streams can often become very complex. A picture can 
clarify the situation when implemented properly. A second function for visualisations of 
architecture is often that mentioned in point four. Critical information has to be 
remembered in order to get the big picture. Moreover, visualisations are often used as a 
reminder of what it is exactly we are talking about and in which situation.  

Levin et al. (1987) conducted a meta-analysis of the effects of illustrations, and showed 
that all functions but the decorative function facilitates memory. Those that allow 
recoding or greater coherence benefit memory the most. More precisely, when the text is 
presented visually or orally, illustrations that lead to the greater benefit are, in order of 
importance, transformational, interpretational, organizational, and representational 
pictures. 
One problem for the classification scheme just presented is that transformational, 
organisational, and interpretational pictures are also representational because some 
information can be presented both textually and graphically. Moreover, the classification 
of an illustration depends partly on the kind of text it accompanies, and partly on the task 
demands.   

5.4 When does the beneficial effect of illustration stop?  

In one experiment it was asked if the beneficial effect of illustrations on text 
comprehension was a transient one. This issue is important, as regard the acquisition of 
knowledge and the nature of the representations held in long-term memory. Does 
presenting an illustration allow readers to build more-permanent representations of the 
text content, thus helping them acquire knowledge? Or does the presentation simply allow 
them to process the text more easily, thus assisting them in answering questions about the 
content of the text after reading (and even during reading) without helping construct a 
more elaborated representation of the text content?   

In an experiment conducted by Gyselinck (1995)vi, subjects were presented with a picture 
illustrating each sentence of the text. Two pictures conditions were compared to a no-
picture condition. Comprehension was tested at three different times. The online test 
consisted of paraphrase and inference questions that interrupted reading, and the 
immediate off-line test consisted of new paraphrase and inference questions subjects had 
to answer. In addition, subjects had to come back one day after reading to explore the 
time course of the representations.   

 

First, they had to answer a series of paraphrase questions and inference questions 
about the texts they had read the day before.  

 

Second, subjects were presented with some sentences of the texts they had read, 
and were instructed to fill in words or groups of words that had been removed 
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from the sentences. Half of these words referred to an element named in the text 
and illustrated in both types of pictures. The other half correspond to a 
relationship described in the sentences and illustrated only in the relations pictures  

Results of the online and the immediate offline test show that presenting illustrations 
leads to better accuracy and shorter correct response times than presenting no picture. 
Moreover, relation pictures proved more beneficial than elements pictures, but in this 
experiment this effect was observed on accuracy and response times during the course of 
reading, whereas it was only observed on response times in the off-line test. One day after 
reading, results on paraphrase and inference questions show that the beneficial effect of 
pictures could last even after a long delay. The rich representation built a day before 
seemed to allow the subjects to develop retrieval cues that helped them perform well on 
the retrieval task. This was confirmed by the results showing that recall was higher in the 
picture conditions than in the no-picture condition, and that the relations picture condition 
led to greater recall than did the elements picture condition. Moreover, the relations 
picture condition led to greater recall than the elements picture conditions only for 
relations missing words. The various data reported here indicate that the presentation of 
pictures  especially those highlighting relations together with the text  helps the readers 
process the text more deeply, and assists them in building connections that allow them to 
answer inference questions quite readily. This beneficial effect can be observed during the 
course of reading, and it lasts even after a delay. Therefore, it appears that the 
presentation of pictures has not only a superficial and transient effect on the processing of 
the text, but that is also leads to an elaborated and long-lasting representation.

  

5.5 Illustrations and mental model theory  

Illustrations can reduce the cognitive load associated with complex reasoning tasks,  
because diagrams are usually more concise than equivalent textual statements and 
because the essential information tends to be perceptually clear, (e.g., Marcus, Cooper, & 
Sweller, 1996vii). In other words, the advantage of illustrations, as well as other iconic 
modes of representation, is that they make relations between texts more comprehensible.   

Illustrations are easier to process than the corresponding statements, thus facilitating the 
understanding of the situation described (and depicted).    

This is a key point in the use of visualisations with architecture, often it is to complex to 
understand at once, thus an image might help understanding and recalling. However, 
nothing is said about the representations constructed. It is worth noting that Marcus et al. 
(1996) stated that one advantage of illustrations is that they make spatial relations 
explicit, whereas a textual format requires the reader to construct a mental representation 
of these relations (p. 52). But what is this mental representation? Before it was stated that 
a mental model is an analogical representation and that an illustration is also an analogical 
representation that closely mirrors the situation described in the text. A picture can be 
seen as one possible expression of a mental model, and presenting pictures may facilitate 
the construction of a mental model. Illustrations would provide support for the model by 
concretely illustrating the entities and the relations, and perceiving the picture may well 
serve to instantiate the model (Kruley et al., 1994viii).  
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6. The stages of visualisation usage  

In this chapter I will consider the number of different stages in the process of system 
development under architecture in which visualisation can be used and the purpose in 
each of these stages.   

Visualisation within an architecture approach to system development can be divided into 
three main categories:  

 

Visualisation of the IS situation 

 

Program and objectives: a mutation phase within 1 to 2 years 

 

Innovation: the environment to which the company  strives (Towards an 
improved architecture)  

6.1 The present  

In the present situation also revered to as the IS situation, the purpose is to provide insight 
in the companies processes. All vital processes must be explored and mapped. An 
argument often heard is  

I don t have time for an analysis of the present situation, time is money. Can t you start 
building architecture for me?

  

The essence of developing the company under architecture is not understood here. 
Architecture is not something that can be created (it s not an object on it self) for you like 
you would build a house from scratch. Every company already has architecture even if 
they don t realise it, it just has to be brought to the surface. This development is 
somewhat similar to what the sculptor Rodin said in the following quote.  

"I choose a block of marble and chop off whatever I don't need." 
- Auguste Rodin  

It is important that the IS situation is mapped in order to get a proper view of which 
problems there are currently and how they could be solved. Moreover, the costs of taking 
the time to find problems in the beginning are far lower then finding these problems in a 
later state of development. The mapping of the IS situation should provide an overview of 
the present architecture and one must be able to zoom in on the specifics. Each process is 
to be viewed as an object with its own properties and relations, the architects use matrixes 
to indicate the relations between objects. These kinds of matrixes could later be used to 
develop a visualisation. 
With every process there will be a stakeholder involved, in order to satisfy this 
stakeholder, his or her environment must be mapped and relations to other stakeholders 
indicated. This must be done to ensure that the stakeholders feel involved and understand 
how there work fits in the big picture.   
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Currently there are no techniques that excel in making these kinds of visualisations. The 
purpose is to map and get confirmation on the IS situation. The problems that arise here 
are:  

 
how to generate pictures for the different stakeholders (i.e. comprehensive) 

 
how to hop from one view to another 

 
and a more practical problem of arraying the objects and their relations in 
pictures  

In order to have a better representation of the architecture, several issues will have to be 
addressed:  

 

Some architects mention the fact that the communication between people must 
improve, before we can hope to achieve anything. This is most certainly true, 
but it is not just the communication, it is the foundation that must improve. At 
this point attempts to communicate in terms of visualisation are moderate, 
because it has no foundation. A common language or model must be 
developed for visualisations.  

 

This model should be practical in use and not to complicated. The 
immediate question is, how do we shape this communication? What methods 
do we use for visualisations and its formalisation? This issue will be attended 
to in later chapters of this thesis. 

 

Terms and expressions from other visualisation techniques must not be 
redefined. In practice we often see that companies give there own flavour to 
the visualisation, which on its own is fine, but the redefinition of existing 
shapes/objects should be prevented. This will cause confusion and moreover 
will lead to bickering about which company uses them properly.   

6.2 Change  

Now that the companies IS situation has been mapped, a time of change can commence. 
During the mapping of the IS situation problems will have arisen. These problems need to 
be discussed and the cause of them discovered. During this phase the company and the 
architect must discover how these problems can be solved and what changes need to be 
made. Existing principles, rules and guidelines might need to change, or supplemented 
with a new set. In order to achieve the To-Be situation (which essentially will never be 
achieved, because it changes continuously), a number of steps are needed. It is not 
possible to go from the IS to the To-Be situation. Therefore, define a number of platforms 
which serve as stages to achieve the To-Be situation. These stages have their own 
principles. These principles serve to make change possible. Some of the old principles 
must have been abandoned (not all as of yet, but the company must improve) and some 
new principles must have been introduced (whatever happens the situation must not stay 
equal or become worse then before). These principles are meant as a transition phase and 
the To-Be situation need to be achieved yet. Each stage takes us a couple of steps towards 
this To-Be situation.    
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The role of visualisation in this phase:  

 
Visualising existing problems and getting confirmation on them. 
If all data on working processes has been written down, this must now be 
analyzed. A problem here is that all the collective data can become complex 
and no person has knowledge of the entire situation. Visualisations can help to 
map all of these problems and can serve as a reminder. Once the existing 
problems have all been identified, the findings need be confirmed by the 
involved stakeholders. In order to present the stakeholders with a complete 
picture, a visualisation can be used, to increase comprehension and response 
time.  

6.3 To-Be  

A visualisation should be made of the future situation. A migration plan has to be made; a 
set of principles should be adopted that enables a governing of the company and that 
serve as guidelines for the company s evolution. These principles are grouped and 
visualised; this is then the Architecture Map for the future. This visualisation is a 
remembrance to the company off its new guideline and should be placed at a prominent 
place within the company.   

Through interviews with stakeholders a new set of principles should be made with which 
can be governed. These principles must be mapped, in practice UML schematics are a 
much used technique for this. Although UML is a software development technique, it is 
also starting to gain recognition outside the IT world. Although it should be said that the 
gross part of clients have no understanding of the meaning of UML diagrams. An 
important reason for the use of UML is the combination of visualisation and explanatory 
texts. With the mapping of objects, its attributes and relations should be included. This 
makes UML a reasonable candidate since it an object oriented language  

There are two distinct purposes of visualisation in this phase:  

 

A visualisation can be made to confirm the new situation. Having mapped the 
problems and there cause in the previous phase, it is now time to find 
solutions. These solutions are made by the stakeholders and the architect. They 
are familiar with the cause of the problems and need to make changes or 
replacements in the present situation. The details of these new processes can 
become complex. To ensure that all stakeholders are on the same line and 
there is no ambiguity a visualisation should be made. When implemented 
properly, ambiguity can be prevented and the there is a clear overview. When 
the visualisation technique used is known to all stakeholders and there is no 
uncertainty about the symbols used this visualisation could even be used in 
form of a contract. Further research on this matter should be performed. 

 

When the future set of processes has been developed and visualised, there is 
yet another purpose for visualisation. This is the visualisation of the 
architecture, often seen as big posters on A0 paper format. This visualisation 
should represent the company s architecture and should be found in the 
company halls. This should in fact, consist out of a few of these posters; on 
each of these posters the stakeholders should be able to see the new set of 
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principles. The principles themselves are not visualised, but there effects are 
(certain objects on the poster are connected in a certain way, because the 
company has a set of principles that makes it so). There should be one global 
picture which gives a top view of the architecture. This is a basic picture in 
which the workings of the company can be viewed. Next to that should be a 
view detailed posters of that which is important to the company. This can be of 
its infrastructure or certain set of business processes or the companies IT. A 
new point in these poster visualisations is that of pride. This visualisation is 
related to the above mentioned posters. The difference is that the poster must 
look good and must be fun to look at. A technique used for this would be 
perceived 3d visualisations (more on this topic in the related chapter 3d 
visualisations).  

6.4 Problems in the phases  

Following are a number of problems that can occur in each of the phases when 
visualising.  

 

The visualisations only have a subliminal effect (if applied properly). Some 
stakeholders do not see the information that is there as a formal representation. 
Instead they continue with their work and mind the information they have 
gotten textually. However, they did store the information from the 
visualisation as well when it was explained to them by the architect; even 
though they might not always be aware of this (see the chapter on beneficial 
effects of illustrations). In fact the visualisation is an important tool for future 
application. The question that arises is: how can the stakeholder be convinced 
of the visualisation s significance?  

 

According to some people involved with Architecture projects, managers have 
developed what almost seems like an antipathy for pictures. Nevertheless, 
visualisation remains a good approach towards explaining the purpose of new 
principles, rules and guidelines. Indeed, here the question remains what 
appeals to the manager in visualisation and can (s)he accept it as a formal 
representation?  
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7. Visualisation, the good, the bad and the ugly  

What is an architecture visualisation?  

In the above section a definition is given for architecture, visualisation and how the two 
are combined. Architecture visualisation knows many different stages, not just in the 
phase it is used, but also the how and why of visualisations. However, what exactly are 
architecture visualisations? When is a visualisation an architecture visualisation?  

Definition: 
An architecture visualisation is that visualisation which represents in some way an 
architecture principle, rule, guideline or standard, be it informal or formal and has as 
purpose to explain data or indicate relations or confirm data.   

  

Figure 4: this is not directly an architecture visualisation, but indicates structure. 
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Figure 5: this is an architecture visualisation, though its merits are debatable. 
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7.1 Problems with Architecture visualisations  

What problems are there with visualisation or the architecture description?  

Architecture visualisations have their problems and their benefits. Depending on what 
type of visualisation is used. In this section a number of problems are indicated. These 
problems and related problems will be discussed.  

 

What is the problem? 

 

Where does the problem come from? 

 

Who is involved? 

 

What type of problem is it? 

 

How could it be solved?  

Here now an overview of the problems and benefits to visualisation (problems and 
benefits are not necessarily related)  

Problems when visualising Benefits when visualising 
Visualisation on it self Understanding 
Low understanding of what architecture is: 
if the clients do not realise what 
architecture is and how it is always present, 
it will be more difficult to explain  why the 
present situation need to be mapped and 
visualised 

Reaching a broader public: When using 
visualisation you can provide inside for 
more of your stakeholders. They might not 
understand the situation of others 
departments/people in the company, A 
visualisation can help them understand 

How to increase the understanding for the 
advantage of visualisation: Some people 
prefer to read texts; they do not see the 
benefits of visualisations. 

Faster response time: When using 
visualisations alone or in amalgamation 
with text, the stakeholders will be able to 
respond to queries faster 

The benefit of a visualisation is not clear: 
People make use visualisation all the time 
but do not recognize it as such. Others find 
it childish to make visualisations 

Faster recognition: When using 
visualisation the situation in which a 
stakeholder finds himself is easier to see. It 
should match with the mental image the 
stakeholder has 

How to make comprehensive visualisations 
for different stakeholders: Each stakeholder 
or group of stakeholders has a different 
approach to a problem and how they are 
involved with it. 

Increase overall understanding: increase in 
understanding for the architect and other 
stakeholders. The architect can make a 
visualisation for himself and his 
stakeholders to get an overall image of the 
architecture. Instead of having to read a lot 
of documents and trying to remember all of 
it. Furthermore, stakeholders (employees) 
often have an understanding of their own 
work and that of people directly related to 
them. A visualisation could help them see 
the big picture.   
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Problems related to architecture Increase in comprehension: A visualisation 

can make situations more comprehensive. 
Some situations are hard to explain 
textually, because the relations are 
complex, perhaps faulty and not logged. A 
visualisation can increase comprehension 
because it should map everything in phases  

The amount of data is to large and therefore 
to complex to make a visualisation of. The 
data is to be remembered but not 
transferred. In order to comprehend the 
situation and the problems, the architect 
and relevant stakeholders need to read all 
data available. Sometimes this can entail a 
large quantity of data, this has to be 
remembered to come to a solution. It would 
be beneficial to visualise this data, but it is 
complex and takes a lot of time. The 
architect is there to help create solutions 
and improvement, not to visualise. 

Cognition  

How to indicate all relations and behold 
clarity: A huge problem is that of many 
relations. Between systems/ processes 
/tasks there can be a lot of relations, if these 
are all to be visualised. It will clog up the 
visualisation and it loses its intended effect. 

Decrease complexity: A visualisation can 
decrease the complexity of work. If all is 
visualised strategically there will be an 
overview of the big picture. Visualisations 
of view points can for instance help 
decrease the complexity 

There is no time to make a visualisation of 
the IS situation: The client indicates that 
there is not enough time/money to visualise 
the present situation and besides they 
already know it (but it is not logged) 

Decrease ambiguity: To ensure that the 
architect and stakeholders and stakeholders 
among themselves are not being redundant 
and are discussing the same issues and have 
the same understanding of these issues, a 
visualisation should be used. The 
visualisation will clarify what it is exactly 
we are talking about 

How to Hop between points of view and 
how to automate this. To increase the 
understanding of the whole architecture, it 
would be necessary to take a stakeholders 
own point of view and be able to jump to 
visualisation of other points of view. This 
can create problems in automation or time 
wise. 

Remembrance via visualisation: A 
visualisation can be a remembrance. When 
discussing a certain issue or process it can 
be wise to have a visualisation of that issue 
or process and use it to analyse the 
problem, because people often forget what 
the exact problem was, who or what is 
involved and what information is used and 
what is meant by it 

How to formalise a visualisation: how to 
make a visualisation that reduces ambiguity 
as much as possible and is it possible to 
make a contract form of a visualisation? 

Aid in thinking: A visualisation can help in 
finding solutions. If a situation is unclear or 
not understood. It can help to visualise it. It 
does not matter if the visualisation is 
correct or not.   
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What technique / tool to use Easy way to discuss cases: When you want 

to create a new set of principles, rules and 
guidelines; you need to know what the 
situation is that you are discussing and what 
exactly happens in this situation. So set up 
a visualisation of a case, and use it as a 
walkthrough to see if all possibilities fit in 
the case. 

How to decrease the time of making 
visualisations: How can we decrease the 
creation time of visualisations? Can we 
develop a model that decreases the creation 
time? 

Communication benefits 

The doubt of what technique to use (UML, 
process schema, Yourdon, simple drawing, 
other). A much discussed issue is that of 
what technique to use. What should be the 
roots of the visualisation? Do we need a 
formal visualisation? What is best to use in 
practice? 

Faster problem solving: This benefit is 
directly related to the above mentioned 
benefits of comprehension and aid in 
thinking. A decrease of solution time is 
something we all want 

The technique used is to complicated: A lot 
of complaints are about the complicated 
techniques. Stakeholders do not understand 
what you are showing them when using a 
technique like UML. It may be 
scientifically sound, but is it usable? 

When creating a model, one can make 
visualisations faster 

Poorly made tools for visualisations: A 
huge problem with tools is that they do not 
offer enough support. There is a different 
tool for every type of model. Visualisation 
holds great promise for architecture or 
other fields in computer science, provided 
we can meet the immediate and long-term 
needs of both toolmakers and tool users. 

Better logging of data: Often data is only 
logged textually. The complexity of data 
can be decreased by visualisations. A 
visualisation can also serve as an overview 
which allows quick access to data also 
textually logged. A summary if you will. 

Syntaxes and semantics of the visualisation 
is indistinct: Visualisation techniques are 
used over and over again, companies adjust 
them to their own style, agreed upon 
semantics are changed and thus a lot of 
confusion is created 

Better heritage for future changes: A 
visualisation can ensure better conveyance 
of knowledge 

 

In the above table a set of problems is logged, I have no intention of being complete here; 
some problems arise out of others or are directly related. These problems and their related 
problems will be described in the following section. The benefits that are logged above 
are related as one to many to the logged problems. Visualisation can have many purposes, 
but the most important is insight. The main goals of this insight are discovery, decision 
making and explanation. Information visualisation is useful to the extent that it increases 
our ability to perform these and other cognitive activities  
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7.2 Problems and their possible solutions  

In the following section all problems are discussed, who are involved and how the 
problem could be solved or partly solved. It is important to register these problems, in 
order to determine the current efficiency of architecture visualisation and how this 
efficiency may be improved upon.  

7.2.1 Low understanding of what architecture is  

If the clients do not realise what architecture is and how it is always present, it will be 
more difficult to explain why the present situation need to be mapped and visualised. As 
with all IT related projects, the costs of solving found problems increase as the project 
progresses. It is necessary to start with the IS situation. Architecture has become 
somewhat of a fashion word. Everyone wants to do something with architecture even if 
they don t know what it is or what it entails. Before an architecture project is started, the 
client should be asked what he thinks architecture is and why the client wants to do 
something with it. Today there are to many people who are not familiar with the term 

(digital) Architecture, this needs to change. An overall understanding should be created, 
media can help in this. Companies like IBM and Microsoft buy commercial time and 
advertise about business integration or dot net solutions etc. The same could be done for 
architecture, a commercial in which the term architecture is explained and a global 
impression of what it entails. A problem here might be that digital architecture is not 
completely recognised. There is still vagueness around the use of the word architecture 
and who should be allowed to use it. This problem needs to be solved as well.    

Problem Stakeholder Principle 
Low understanding of what 
architecture is:   

The architect, management, 
other staff 

Architecture needs to be 
well defined and 
comprehended throughout 
the company, before it can 
change 
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7.2.2 How to increase the understanding for the advantage of visualisation   

Visualisation is acknowledged when people have had an opportunity to experience its 
benefits over and over again. We daily experience the beneficial effects of visualisations, 
yet we do not recognize it as such. People who work for instance in the field of IT, have a 
somewhat better understanding of visualisation. They write reports in which data and 
relations needs to be explained, often some form of visualisation is used. This has a 
number of beneficial effects:  

 

The data is represented in a way that can clarify the structure and relations 
between them 

 

It can help people to create their own mental image 

 

It is a welcomed interruption to textual explanations  

However, now we need to understand why we create visualisations when we do. Clearly, 
we think this might aid in comprehension, but does it aid the persons you are trying to 
transfer knowledge too or does it aid the creator or both? If we wish to increase the 
understanding of the advantages of visualisation we first need to understand why we feel 
the need to visualise. A problem with increasing the understanding is that people take 
visualisations for granted. In order to increase their understanding, data must be 
represented without visualisation and later with visualisation. Two things might happen 
now, which both will increase the understanding of advantages of visualisation:  

 

The knowledge from the data did not transfer and people need to be explained 
again this time with the aid of visualisation 

 

The knowledge did at first not transfer, until these people made a visualisation 
for themselves to increase their understanding.  

Visualisation needs to be taken into educational programs at universities and colleges and 
private education businesses. Presently, visualisations are taken into account, but 
implicitly. The focus is on learning different modelling techniques. It is good to have 
knowledge of modelling techniques, but when should you use which modelling 
technique? The educational program should be extended with at least the following two 
subjects:  

 

The practical use of different modelling techniques, their relation and target 
group 

 

The use of informal visualisations, icons, metaphors and their merit  

If you are making a visualisation you need to ask yourself a number of questions  

 

How do my thoughts process the data that I am reading? 

 

Do I think I understand the data that is represented to me? 

 

What does the mental image I created look like? 

 

Do I feel the need to visualise this data? 

 

Do I feel the need to write down key words of this data? 

 

Why do I feel the need to visualise? 

 

Who am I visualising it for, myself or others or both? 
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If I am visualising for someone else, what do I think they will need from that 
visualisation? 

 
What is the background of the person I am making a visualisation for? 

 
What data exactly am I trying to visualise? 

 
How should I shape the visualisation? 

 
What do I hope to achieve with this visualisation? 

 
Should I write down what I want to visualise before creating the visualisation?  

This is a list of questions that most of us will recognize. Some of these questions are 
answered in our mind implicitly, whilst others never occur to us. For instance, if you care 
making a visualisation it is important to write down in a few sentences or keywords, what 
it is you are going to visualise and why. Most people will not do this, instead they start 
visualising and thereby increasing the chances of making a visualisation that is not as 
effective as it should / could be.  


