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Abstract 

 
The graphical user interface for a software system has several 

important roles to fulfill. It shall serve the end users in their 
interactions with the system and it shall act as a front for the 
system. It is an advantage if the graphical user interface gives the 
receiver confidence and inspiration to use the system. 
Consistency and usability in graphical and technical design are 
important qualities and aspects that influence the receiver’s 
opinion of a graphical user interface and additionally the whole 
system. Moreover when there is a suite of proprietary systems 
from one supplier, the different application user interfaces shall 
provide for a homogeneous and familiar impression. The 
graphical user interface gives furthermore a possibility to confirm 
brand recognition for the software producer.  

 
It is a great challenge for a large-scale enterprise to develop 

and deliver comprehensive software systems with a common 
expression and consistency in the different graphical user 
interfaces. In order for large-scale enterprises to succeed in such 
activities, it is necessary to coordinate and integrate the 
development of user interfaces. The focus of this thesis is, 
consequently, to investigate how technological support for 
graphical user interface development in large-scale enterprises 
can contribute to this and support user interface designers and 
developers in a large-scale enterprise when the product portfolio 
is widespread.  The contributions of the thesis work are presented 
as a number of observations and the observations as such are 
summarized in a case study. Moreover, the thesis proposes a 
technological concept for a large-scale software enterprise, where 
the aim is to support a common and coordinated way of working 
with enterprise development of graphical user interfaces. 
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Chapter 1   

INTRODUCTION 
Graphical user interfaces in a software intensive system should serve end users in their 
interactions with a system. Consequently, qualities such as consistency and usability in 
graphical and technical design are fundamental system aspects that influence the users’ 
experience of the system as a whole. Moreover when there is a suite of proprietary systems 
from one supplier, the different user interfaces involved must provide a homogeneous and 
familiar impression. As such, graphical user interfaces also provide an opportunity to confirm 
brand recognition for a software producer. In essence it is a great challenge for a large-scale 
enterprise to develop and deliver comprehensive software systems with a common 
expression and consistency in the various graphical user interfaces involved. To succeed with 
such a daunting task it is necessary to coordinate and integrate the development of graphical 
user interfaces within the enterprise.  
 
The focus of in this thesis is to investigate how technological support for graphical user 
interface development in large-scale enterprises can contribute to the development and 
delivery of comprehensive software systems with a common expression and consistency in 
various graphical user interfaces in a large-scale enterprise with a broad product portfolio.  
 
The structure of this chapter is as follows: first comes the background section that covers the 
background for the thesis. The following section explains what challenges the thesis is trying 
to address. The problem description section specifies in greater detail the problems and 
questions that the thesis delves into. The Approach section covers research methodology and 
a picture of the contributions of this thesis work.  

1.1 Background 
It is commonly stated in several branches that the basic economic resource for companies are 
no longer capital, natural resources or labour. Organizations that will succeed in the global 
information environment are those that can identify, evaluate, create and evolve their 
information assets [5]. This sort of statement is common to and of interest in different 
settings. This thesis however focuses on information sharing within software system 
development. Software development is a creative and complex effort, which normally 
requires the collaboration of a number of members. In a large-scale software enterprise, with 
dispersed development teams and a broad product portfolio, it is a challenge to produce 
software systems that fulfil their mission. As an outstanding challenge of such processes 
stands the continuous identification, evaluation, evolution and reuse of the software 
enterprise’ information assets and system products.  There is a wide range of interested parties 
for the system, both within and external to the software enterprise, all of whom have 
individual requirements regarding the system. 

1.2 Challenges 
A substantial portion of modern software systems is typically hidden from the customers and 
the users; graphical user interfaces are however a part of software systems where the contrary 
is true. The implicit evaluation of any software system is therefore continuously performed by 
anyone who interacts with the system through the graphical user interfaces at hand. Therefore 
the user interface to a great extent determines the success of the whole system, as it acts as a 
front end. A user interface should be experienced as tool of high usage quality, consistency 



 8

and high quality in terms of graphical and technical design. Different user interfaces from one 
supplier should speak the same language and brand recognition should be confirmed in the 
user interface [15].  
 
To succeed with the development of consistent graphical user interfaces it is necessary to 
coordinate the work of the various parties involved. In large-scale software enterprises, where 
the development teams are geographically dispersed it is a challenge to coordinate a common 
way of developing graphical user interfaces. 
 
A coordinated process of developing high-quality user interfaces could also be expected to 
result in increased efficiency, and consequently also company-wide cost savings; partly by 
means of reusing previously developed interfaces, but also through the enforcement of 
established guidelines and policies. To achieve coordination of such development processes 
however, calls for technological support of general and administrative activities such as 
identifying, communicating, and maintaining common information assets related to the 
involved development process. 

1.3 Problem description 
The aim in this thesis work is to define and propose a common way of coordinating graphical 
user interface development in a large-scale enterprise and to identify the essential and general 
requirements imposed on technologies supporting such development processes. The research 
question is: 
 

What kind of technological support, regarding coordination of design activities, can 
the user interface developers in a large-scale enterprise derive advantage from? 

 

1.4 Approach and contribution 
The research methodology applied involves literature studies, field studies, and workshops at 
a large-scale enterprise. Literature studies and field studies have been performed in parallel. 
The foundation of the thesis is the literature studies supported with a case study, the field 
studies have contributed to the direction of the literature studies. The connection to a large-
scale enterprise has been very valuable in this thesis, since the research question as well as 
applicability of results has been derived from a real world setting. 
 
The contributions of this thesis work are presented as a number of observations throughout 
the whole thesis. The observations as such are summarized in a case study – Chapter 6 of the 
thesis. Moreover, the thesis proposes a technological concept for a large-scale software 
enterprise, where the aim is to support a common and coordinated way of working with 
enterprise development of graphical user interfaces i.e. a style guide concept. 22 observations 
based on the IEEE-standard are summarized in appendix B. Both advantages and 
disadvantages are expressed.  

1.5 Outline 
The thesis comprises seven chapters: Introduction, Architectural descriptions, Enterprise 
coordination, Style guides, Technical support, Case study and Conclusion.  
 
This first chapter provides an introduction and background to the thesis. The second chapter 
states that early description of systems architecture is important. It is emphasised that 
stakeholders and their concerns are two significant parts in an architectural description. In the 



 9

third chapter, the theme is: the enterprise as a stakeholder. It is vital for the system that the 
developing company’s concerns are fulfilled. To succeed with such a task it is necessary for 
the enterprise organisation to cooperate and use style guides. Style guides are presented in 
chapter four. The purpose of the fifth chapter is to discuss how style guides can be 
communicated within a large-scale enterprise. Chapter six presents a large-scale enterprise 
and how this company can work with a common and coordinated graphical user interface 
development. In the final chapter, there is a summary and conclusion. 
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Chapter 2  

ARCHITECTURAL DESCRIPTIONS  
 
When investigating how designers and developers of graphical user interfaces can, and 
perhaps should, collaborate in large-scale enterprises, the initial need is to understand the 
essential role of graphical user interfaces and, in particular, in what way they comply with the 
particular mission of a system. However, one should be aware of the fact that the design and 
development of software systems with graphical user interfaces involves multiple 
stakeholders, with their respective concerns. To establish a comprehensive understanding of 
the complete set of system requirements involved – including those emphasizing graphical 
user interfaces – it is essential to establish architectural descriptions. Architectural 
descriptions are aimed at facilitating the expression and communication of architectures and 
thereby lay a foundation for planning as well as quality and cost gains for all those involved in 
the development and maintenance of a software system. 
 
This chapter elaborates on the value of architectural descriptions in software development and 
the remainder of the chapter is structured as follows. The first section introduces architectural 
descriptions and their importance. The second and third sections go deeper in the architectural 
description and describe System stakeholders and Stakeholder concerns. One stakeholder 
category and their concerns are described in the section entitled User’s concerns. The chapter 
ends with concluding remarks. 

2.1 Architectural descriptions 
The notion of system architecture involves the fundamental organization of a software system. 
It describes components and their relationships to each other, the environment, and the 
principles underlying the design and evolution of the system. The architecture strongly 
influences a system’s entire life cycle. In essence, the principal purpose of architectural 
descriptions is to facilitate the expression and communication of a system’s purpose 
throughout its entire lifetime. A system goes through various changes during its existence and 
an architectural description has the purpose of facilitating these changes [7]. 
 
A software system is used in an environment that determines developmental, operational and 
other influences upon the system. The description of the environment must include a 
description of other affected systems. The fundamental reason for a system’s existence is the 
fulfilment of one or more missions in its environment. A mission entails meeting one or more 
objectives for one or more stakeholders. An architectural description must identify the 
different stakeholders and the concerns that must be taken into account by the architect when 
formulating the architectural concept. An architectural description is addressed to different 
stakeholders and can therefore be viewed from different viewpoints. 
 
One important type of concern, named non-functional requirements, focuses on how the 
system must perform instead of what the system must do [9]. The market increasingly 
demands that software systems not only implement all desired functional requirements but 
also cope with non-functional aspects such as reliability, security, accuracy, safety and 
performance [9]. These non-functional requirements should be dealt with from the beginning 
of the software development and throughout the system’s life cycle [9]. 
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Figure 1: Conceptual model of architectural description [7]. 
 

2.2 System stakeholders 
A system includes one or more stakeholders who have interests in, or concerns relative to, a 
system. The stakeholders are individuals or organizations that stand to gain or lose by the 
success or failure of a system [10]. Some individual interests and concerns may be unique to 
certain stakeholders, whilst others may be common to a number of stakeholders. All different 
stakeholders shall be identified in the architectural description [7]. Stakeholders include 
architects, purchasers, users, developers and evaluators. It is easy to identify, analyse and 
describe the two key roles among stakeholders; these are purchasers (or clients) and 
architects. The architect is responsible for developing and maintaining the architectural 
description, the system architecture, in order to satisfy the purchaser.  
 
Observation 1- There is a risk that more focus is placed on the purchaser than on the other 
stakeholders.  
 
Observation 2- There is also a risk for communication problems between the architect and 
users, since the group of users can be large, heterogeneous and unused to being part of 
software development. 

2.3 Stakeholder concerns 
Concerns are those interests that pertain to a system’s development and operation, or any 
other aspects that are critical or otherwise important to one or more stakeholders. Concerns 
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include system considerations such as performance, reliability, security, distribution and 
evolvability [7]. 
 
Conflicts arise between different stakeholders because of their varying concerns. A process of 
identifying, expressing and documenting different stakeholders and their needs are commonly 
known as requirements engineering [8]. The goal is to reduce requirements conflicts and 
thereby reach a high level of stakeholder satisfaction. In order to reduce the risk of conflicts, it 
is advantageous to conduct stakeholder analysis early in software development projects [10]. 
This also increases the likelihood that an architectural description will be accepted by 
different stakeholders, which contributes to fulfilling the intended mission of the system [7].  
 
Furthermore, an architectural description expresses to users, acquirers, and developers the 
feasibility of constructing a system, the risks of a system development and a system’s 
operations. Additionally, the maintainability, deployability, and evolvability of a system 
should be included in an architectural description [7].  

2.4 User concerns 
User concerns can be expressed as a combination of utility and usability. Utility concerns 
whether a system fulfils its intended mission. Usability concerns a system’s ease of use. 
Usability depends on the opportunities a systems gives users for learning and remembering 
system functionality, if the system is efficient to use and leads to few errors, and if the users 
perceive a subjectively pleasant feeling when interacting with the system [16].  
 
Observation 3- If user concerns are fulfilled, this will also affect the interests of the 
clients/purchasers. That is why system users are very important stakeholders. 
 
Different stakeholders have different degrees of focus on different parts of a system. User 
interfaces are one part of a system and are an obvious point of focus for system users. The 
users’ task is to interact with a system and fulfil a task without interruption from system 
related matters. The presence of a user interface should almost disappear, allowing users to 
work with their task “in the flow” [16].  
 
Observation 4- To develop a system that fulfils users concerns requires usability competence 
in the development team and that the architectural description expresses users concerns 
clearly and in detail. 

2.5 Concluding remarks 
When obtaining a software system to fulfil a mission, it is important that the system is 
adequately and properly described early in the development process. An architectural 
description is an essential tool to bring a clear overview over a software system, during the 
system’s whole life cycle. All system concerns, both functional and non-functional 
requirements, have to be identified and expressed, as well as all stakeholders that are in some 
sense concerned in the system. 
 
Different stakeholders have varying backgrounds as well as experiences and it is a challenge 
for the architect to make contact with all stakeholders in order to identify and describe their 
different concerns. To avoid serious conflicts when varying concerns appear there is need to 
identify the different concerns early in the requirement elicitation/engineering process. 
Usability and utility are two important components when it comes to users concerns. Users 
and their concerns are often underestimated in software development. That can give negative 
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response to the acquirer’s concerns, and there is a risk that the mission of the system is not 
fulfilled. If the concerns of some stakeholders are underestimated, focus may be wrongly 
placed in the further development process. 
 
Figure 2 is a part of the architectural description that is in main focus in the chapter and the 
whole thesis. It makes clear that each system has several stakeholders and all of them can 
have a number of concerns regarding the system. The figure clarifies also that a system has to 
fulfil a specific mission. 
 

System ConcernStakeholder
has 1..*

is important
to 1..*

has 1..*
Mission fulfills 1..*

 
Figure 2 
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Chapter 3  

ENTERPRISE COORDINATION 
From the perspective of architectural descriptions, enterprises that produce software intensive 
systems are stakeholders with company specific concerns regarding some particular system. 
A typical example of an important concern addressed by a supplying enterprise is consistency 
of the graphical user interfaces involved in one particular system or within a whole suite of 
systems. This chapter is about (the supplying) enterprise specific concerns and how these 
concerns ought to affect the system development. The chapter is structured as follows.   
 
In the following section, the enterprise as a stakeholder and the importance of identifying 
high-level concerns addressed by an enterprise is discussed. A large-scale software enterprise 
consists of a wide range of divisions, which may have high-level concerns which are of 
relevance to the software systems produced. The second section presents software 
development. The design and development team consists of a wide range of members and is 
the receiver of the architectural description. It is important that the development team focuses 
on all of the concerns expressed in the architectural description. The third section argues that 
coordination is a precondition for the fulfilment of enterprise concerns. There is a need for 
coordination in several divisions in the enterprise in order to identify and implement all the 
concerns expressed in an architectural description. Coordination techniques are the subject in 
the fourth section. To succeed with the distribution of the enterprise specific concerns requires 
the divisions in the enterprise to coordinate their activities. Finally, the fifth section 
summarizes the chapter and prepares the transition to the next chapter where style guides are 
discussed. 

3.1 The enterprise as a stakeholder 
The stakeholders described in an architectural description include architects, developers and 
evaluators. These stakeholders all have their individual concerns. Rosenzweig writes that in 
large-scale enterprises, it is common that marketing, sales, finance, research, and development 
are each responsible for overall interests within the enterprise [15]. Rosenzweig continues; 
marketing performs market analysis and documents marketing requirements. Finance works 
with marketing and sales. Research and development works on the product’s functional 
requirements and implements the design. The software development environment is 
responsible for keeping the projects on schedule and within the budget [15].  
 
Observation 5- A sufficiently large software supplier or enterprise is also a stakeholder with 
specific concerns that must be taken into account.  
 
Observation 6- Organized strategies for software products usually exist in an enterprise’s 
product portfolio. These strategies greatly influence the enterprise’s (software supplier’s) 
concerns in an architectural description.  
 
The software supplier’s concerns can be considered as high-level concerns e.g. to develop 
software systems in an efficient manner, to strengthen the trademark and brand recognition 
and to establish consistency regarding the graphical user interfaces involved in one particular 
system or within a whole suite of systems. 
 
Observation 7- High-level concerns addressed by an enterprise as a stakeholder are 
connected to the different divisions within the enterprise at hand. Concerns can originate in 
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one division but influence several others, and the architectural description has an important 
role to express all concerns involved in the system development. 
 
Observation 8- In order to establish an architectural description where all different 
stakeholders within the enterprise are included it is necessary to identify and describe the 
various divisions as stakeholders.  
 
Each division may have concerns that are important to identify and express. The complete 
architectural description is an essential tool in the software development process; the receiver 
of the architectural description is furthermore a member of the development division. 

3.2 Software development  
A range of divisions in a software enterprise have requirements that become high-level 
concerns for the systems to be produced. It is in the software development process that 
implementation of the different concerns takes place. 
 
Several standard software development processes exist. The Waterfall model, V model, 
prototyping model, and spiral model are some examples described by Pfleeger [12]. The 
software development cycle includes many steps and the different models repeat some of 
them until the system fulfil the architectural concept of a mission [12]. Before design and 
implementation starts it is important to specify and understand the requirements in detail. As 
Pfleeger states, the requirements definition is written in terms that the customer can 
understand and agree with. The requirements specification on the other hand restates the 
requirements definition in technical terms – to be interpreted and, subsequently, implemented 
by the developers. 
 
System design is a creative process of transforming problems into solutions [12]. It is 
common that design and development teams consist of several members, and that the 
members have different roles, e.g. application developers, quality control, user interface 
developers and product support [13]. In large-scale enterprises that produce software systems, 
a product manager orders a software system internally from a development team [13]. There 
can be a great number of members involved in system development and typically they 
concentrate on their own deliverables. They are not always aware that many of their 
customers come across several different products from their enterprise [15].  
 
Observation 9- The architectural description is an important tool for the development team, 
as it makes the developers aware of more than just their own concerns. 
 
Issues belonging to the software enterprise’s organization can be considered as a viewpoint in 
the architectural description, and include several concerns. The different members described 
are different stakeholders within the enterprise. They have their individual concerns but they 
are also part of one enterprise that has high-level concerns that must be fulfilled. 
Consequently, it is necessary to define and state all concerns. Moreover, the concerns have to 
be documented and distributed within the enterprise.  

3.3 Coordination 
Large-scale software development involves a number of problems, since there are a great 
number of people involved. In any software development project with more than one 
developer, parallel work is a basic fact and a subsequent problem that arises is the distribution 
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and synchronization of knowledge [11]. To fulfil the concerns in the enterprise’s viewpoint it 
is necessary to coordinate several divisions and their members.  
 
Observation 10- The individual members in a system development team need knowledge of 
high-level concerns addressed by the enterprise. To succeed with such a task requires the 
coordination of knowledge and information sharing in the enterprise.  
 
Tight coordination among various efforts involved in the system development cycle is 
however difficult to achieve [8]. 
 
Observation 11- Successful coordination in software enterprises has several advantages. 
Without coordination, there is a severe risk that different development teams reinvent 
particular solutions every time they are confronted with a seemingly new problem. 
 
If the different teams can reap the benefits of coordinating the mutual interactions and 
dependencies, the development costs will be reduced and time to market will be shortened [1]. 
Development teams in software enterprises that coordinate their work are able to reuse 
software components created in the enterprise [1]. System quality is increased, and 
development and maintenance costs are decreased if it is possible to develop systems from 
existing components [1]. Furthermore, systems can achieve qualities such as fewer errors 
when it is possible to use tested components in new settings [1]. 

3.4 Coordination techniques 
As Krant and Streeler [8] note in their study of coordination in software development, 
coordination requires activities such as formal and informal communication. By formal, they 
mean communication through writing, structured meetings, and other relatively non-
interactive and impersonal communication. Informal communication on the other hand is 
expressed as personal, peer-oriented and interactive [8]. Coordination techniques defined in 
Krant and Streeler’s study [8] are classified by five headings: formal impersonal, formal 
interpersonal, informal interpersonal, electronic communication and interpersonal networks.  
 

 
 

Formal impersonal 
 

 
Informal 

• Electronic communication 
• Interpersonal networks 
 

 
 

Formal interpersonal 
 

 
 

Informal interpersonal 
 
 

Figure 3 
 
Formal impersonal coordination techniques typically involve written requirements 
documents, modification request tracking and data dictionaries. Examples of formal 
interpersonal techniques are meetings regarding e.g. requirements, project status and code 
inspection. Informal interpersonal techniques are unscheduled meetings. Among the informal 
techniques, they examined separately electronic communication and interpersonal networks 
[8]. Krant and Streeler’s results suggest the value of informal and formal interpersonal 
communication as mechanisms for sharing information and achieving coordination in 
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software development. To coordinate the high-level concerns addressed by a software 
enterprise there is obviously a need to consider all these coordination techniques. When it 
comes to written documents used when developing graphical user interfaces, style guides are 
perhaps one of the most fundamental techniques and supports for sharing knowledge, 
information, and requirements within a particular enterprise. 

3.5 Concluding remarks 
Software enterprises commonly have comprehensive strategies for all their software products. 
These strategies can be considered as high-level concerns in the architectural description and 
the software enterprise can be considered as a stakeholder. The enterprise, however, consists 
of a wide range of individual members, who are organized into different divisions. To 
establish an architectural description where all different concerns are recognized, it is 
necessary to identify and describe the various divisions as stakeholders. Each division’s 
concerns are important to identify and express. A complete architectural description is an 
essential instrument for members of the development divisions in their efforts to develop 
software systems that fulfil the mission at hand. 
 
System design is a creative and intricate process of transforming problems into solutions. It is 
common that design and development teams consist of several members. The members 
involved typically have different responsibilities and concentrate on satisfying their own 
development goals. Furthermore, there is a risk that the individual developer focuses on the 
concerns addressed by the individual development team alone. Nevertheless, the developers 
are also part of one enterprise and the high-level concerns addressed by the enterprise have to 
be clear and respected. Consequently, it is necessary to define and state all concerns for a 
system in order to give the developers an overview, and the concerns have to be documented 
and distributed within the enterprise. To succeed with such a task it is necessary to coordinate 
the different divisions and their members. One of several advantages of successful 
coordination in software enterprises is e.g. software reuse. There are several benefits if 
software is reused; the software is tested, meaning fewer errors, and in addition, less 
development time is required when software can be used in different settings.  
 
Coordination in an enterprise requires formal, informal, personal and non-personal 
coordination. That involves e.g. structured and planned meetings and ad hoc meetings, 
documents that are structured and written in a formal company style, as well as e-mails and 
electronic communities with an informal style. 
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Chapter 4  

STYLE GUIDES  
Enterprise specific concerns have to be known and respected by development teams that 
actually transform a problem into a software system. There is a need for coordination in an 
enterprise when identifying different concerns from various divisions, and when the concerns 
are furthermore going to be distributed and accepted in a software enterprise’s organization. 
Successful coordination in an enterprise consists of different methods. One important method 
is formal impersonal coordination, typically written requirements documents. This chapter 
discuss one such class of requirements documentation, used to coordinate graphical user 
interface development – style guides.  
 
A style guide can be seen as a document that sets out rules for preparing manuals, usually 
covering writing, formatting and graphical user interfaces. When it comes to user interfaces, 
the style guide sets rules regarding e.g. colours, fonts, and tables. Style guides benefit 
everyone, from developers to the user [15]. The objective of a style guide is to promote visual 
and functional consistency within and between different systems [6]. 
 
The structure of this chapter is as follows. “Enterprise considerations” is the topic of the first 
section, where style guides are introduced as a method to express high-level concerns 
addressed by the enterprise. In the next section, there is a description of what constitutes a 
style guide. The following section states what to be aware of when creating style guides. The 
last thing that is argued in the chapter is how to communicate style guides within a large 
organization. At the end, there is a concluding remark. 

4.1 Enterprise considerations 
Graphical user interfaces affects concerns such as consistency within and between different 
systems, brand recognition and users’ satisfaction when using a system. Rosenzweig argues 
that enterprises want their products to look and feel as if they belonged to the same corporate 
family [15].  Members in the development team do not always realize that, or they do not 
have the possibility to evaluate the usability and overall quality of a product [15]. 
Nevertheless, enterprise supported policies in general and style guides in particular can help 
resolve many of these issues [15]. 
 
Observation 12- A graphical user interface is a part of a software system that affects how 
well the high-level concerns are fulfilled for a software supplier. 
 
Style guides have become critical in exploiting the business benefits of graphical user 
interfaces [6]. The company brand is strengthened in the user interface when it has a 
consistent behaviour and look and feel. Colours, fonts and other visual entities should give a 
homogenous impression. Even more important is that the systems and their related user 
interfaces express the same logical structure. Page flow, terminology and units are examples 
of features that have to be expressed in a consistent manner. Further high-level concerns for 
software enterprises are efficient software development and low development costs. Using 
style guides in the development can shorten the development time [15]. 
 
To sum up, a vital element when addressing enterprise concerns regarding graphical user 
interfaces is the use and enforcement of enterprise style guides [6]. When making a 
comparison with Krant and Streeler’s study, a style guide can be considered as a formal 
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Figure 4 The MSDN Library is an essential resource for developers using Microsoft tools, products, and 
technologies 

 
interpersonal technique. Style guides promote visual and functional consistency within and 
between different systems [6]. Moreover, the style guides facilitate the interaction between 
the stakeholders within the supplying enterprise.  

4.2 Style guide constituents 
To enable the development of usable, consistent systems that conform to designated 
conventions, a wide variety of techniques must be enlisted; among them is the creation of an 
interface style guide [17]. Guidelines can contain general principles or interface details, and 
include recommendations for usability and styles. Guides regarding style generally provide an 
explicit statement – style guides [17].  
 
The exact contents of a style guide may vary. According to Gale [6] the content will depend 
on if the company at hand requires internationalisation, on the development methodology 
used, the type of systems and users involved and the level of integration with existing guides. 
Gale presents a format that has been used successfully in cases where he has been involved. 
The following is extracted from his table of contents: Application components: e.g. message 
boxes, toolbars, forms, card index. User interface components: e.g. buttons, text boxes, field 
and field labels, scroll bars, option buttons. See also Appendix A and figures 4 and 5. 
 
The objectives of a style guide are to promote visual and functional consistency within and 
between different systems and to promote good design practice. Furthermore, a style guide 
contributes to reinforce company branding [6]. Visual consistency between different systems 
and within systems is a typical high-level concern addressed by a software enterprise. A style 
guide is a document that identifies and expresses details in a graphical user interface and a 
style guide can furthermore be seen as a tool to fulfil an enterprise’s high-level concerns.  
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Figure 5 Examples of several components covered in a guideline [2]. 
 
Quesenbery expresses in the paper “Building a Better Style Guide” that the objective of a 
style guide many times fails [14]. A style guide has to be more than a book of rules; it must be 
part of the development process [14]. To be effective, a style guide must contain good 
guidelines and it must be used and accepted by all parties involved [14].  
 
Ensuring consistency in a graphical user interface does not ensure utility or usability. Even 
though a system may be highly consistent, it does not automatically follow that it will be 
useful [6]. Consistency in graphical user interfaces does not assure that all concerns for a 
system are satisfied, or that the mission for a system is fulfilled. Incorporating human 
computer interaction principles, which help ensure ease of use and minimise system learning 
efforts, should be an objective of a comprehensive style guide [6]. However, style guides 
should never replace thoughtful, well-executed graphical user interface design, prototyping 
and usability testing, which are necessary to ensure usability for a software system [15]. 

4.3 Stakeholders considerations 
When creating style guides, it is important to focus on the expected users of the style guide 
and considerate the cultural environment of those groups as Quesenbery states. If they really 
want to use the style guide makes a great difference, compared to if they are unwilling to. 
Aspects to consider in the user interface development are: is usability an accepted concept, do 
current products have similar interfaces, what experience does the usability team have? These 
questions are of importance when developing and introducing the style guide [14]. There is 



 22

always a risk that the style guide will be ignored or that the designers blame the style guide 
for spoiling good design ideas [14].  
 
 Have concerns addressed 

by the style guide 
Have support from 

the style guide 
System architecture X X 
Project leader X  
Design & development X X 
Quality assurance X X 
User assistance X  
Technical writer X X 
Sales X  
Acquirer X  
End user X  
Figure 6 [6] [3] 
 
The development team are not the only stakeholders in the style guide. Some further roles 
concerned are system architecting, user assistance, and quality assurance. A precondition for 
the style guide to be used as much as possible is that the stakeholders and their concerns 
regarding the style guide are identified and described [6]. End users of the system are also 
stakeholders in the style guide. Their concerns can be addressed by the style guide; to reduce 
errors, increase confidence in the system, improve use of system functionality and reduce 
resistance to new technology [6]. For the designers and developers, the style guide may have 
the following benefits; to maintain control over look and feel, reduce development time, and 
enable the production of re-usable software [6]. The purchaser however wants to produce 
usable systems that enhance customer satisfaction, increase market and product awareness, 
reduce training costs and increase user acceptance of new systems [6]. Concerns from these 
stakeholders are persuasive arguments for developing a style guide [6].  
 
It is important that the creators and modifiers of the style guides have the right competence 
and suitable conditions to facilitate their work. When creating a style guide, there are some 
general approaches to consider. Allow adequate time, to allow contributions from all design 
stakeholders. Make the emerging work widely available and the process transparent to 
facilitate feedback. Finally, make the development process visible in order that the readers 
should be able to recognize the implications of the work [14]. The contents of the style guide 
must be influenced by the development methodology used by the development teams, the type 
of systems and the end users involved [6].  

4.4 Communicating style guides 
As previously mentioned, it is important that a style guide be accepted by all of its presumed 
users. There are several aspects to consider when it comes to communicating a style guide, 
such as the contents and how they are arranged, how the users can interact with the style 
guide and how they can influence the style guide. 
 
It is easy to document and express simple rules, such as fonts and tables. However, few 
important design decisions can be based on simple rules. It is necessary to create comparisons 
between options, showing for example the strengths and weakness of lists, trees and grid 
controls (Appendix A) [14]. As previously stated, a style guide can incorporate design 
principles such as usability matters. Further contents suitable in style guides regard building 
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applications such as navigation, interaction style and feedback [6]. Application components 
such as messages boxes, toolbars and forms are followed by user interface components like 

 
Figure 7 mission statements, example [14]. 
 
buttons, text boxes, scroll bars [6]. Another interesting topic to consider is terminology. It is 
of great value if the style guide recommends what terms are preferred in the most common 
situations (Appendix A) [6].   
 
A style guide is not a narrative book, but is rather a reference work, where the users of the 
style guide will look up the information they need [14]. The most suitable organisation of 
topics is if the most important information is at the beginning, rather than at the end of a long 
narrative text [14]. Developers do not tend to read large documents, instead reference tables 
for quick reference of critical data are preferable [6]. It is important to communicate the 
contents in a consistent format to ease use and maintenance. Furthermore, all contents, from 
general principles to the specific components, must work together [2]. When they are 
possible, examples appear to be a very powerful vehicle for the communication of interface 
design style (Appendix A1-A2). There is a risk that written material may be unread, 
misunderstood and consequently unheeded [17]. 
 
Making and living with design decisions can be difficult, especially when several different 
products and different designers must all live with common guidelines. As a document, a style 
guide houses the details of the design that must be followed. As a process, the construction of 
the style guide can be used to create a shared design vision for the look and feel it documents. 
Our experience at Cognetics has been that when the style guide is the central location for all 
design material and its creation is part of the process, the guide itself can help build 
consensus among the team [14]. 
 
There are situations where it must be possible for the users of the style guide to make their 
own decisions; parts of the style guide are considered as a “mission statement” [14]. The 
mission statement may be the first step in creating a formal guide, acting as a checkpoint to 
ensure that everybody agrees on the issue at hand [14]. The style guide must be based on good 
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practice and as the development team learns more, the knowledge needs to be incorporated 
into the style guide [6]. 

4.5 Concluding remarks 
Features such as consistency within and between different systems, brand recognition and 
user satisfaction when interacting with a system; can be considered as high-level concerns 
addressed by the enterprise in an architectural description. These enterprise specific high-level 
concerns are strongly influenced by a system’s graphical user interface. A vital element when 
addressing enterprise concerns regarding user interfaces is the use and enforcement of 
enterprise style guides, which identify and express details in a graphical user interface and 
promote visual and functional consistency within and between different systems. For a style 
guide to fulfil its purpose, it must be part of a development process. Consequently, it must be 
used and accepted by all members in a software development team. Style guides however will 
never replace prototyping and usability testing, which are necessary to ensure system 
usability. Consistency is necessary for usability, but usability is not synonymous with 
consistency. 
 
Not all different stakeholders who are concerned by a style guide are actual users of it. End 
users of the system, for example, are typically stakeholders of the style guide since the style 
guide influences the system at hand. Development teams are on the other hand both 
stakeholders and users of the style guide. When creating style guides, it is important to focus 
on all stakeholders, in addition to the expected users of the style guide. Moreover, it is 
essential to considerate the context in which the style guide is going to be used; the aim is to 
improve the chances for the style guide to be used as much as possible. It is important that 
style guides support development teams instead of delaying them. This requires the style 
guides to have high usability. How well the content in the style guide is structured, as well as 
how the users can interact with a style guide, are of importance for the users of a style guide. 
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Chapter 5  

TECHNICAL SUPPORT 
A vital developmental support in regard to the user interface is the use of and adherence to a 
common style guide. The aim for the style guide is to specify all significant details of the 
graphical user interfaces in an effort to achieve visual and functional consistency within and 
between systems. Style guides can be used to support various stakeholders in any given 
system or suite of systems. Stakeholders in the style guide are those who in some way are 
influenced by the style guide. Users of the style guide are those who obtain support from the 
style guide. Consequently there is a wide range of individuals who are dependent on a style 
guide. This chapter focuses on technological support, regarding coordination of design 
activities and possibilities to communicate style guides. 
 
The chapter is organized as follows: Section one states that style guides ought to be an 
electronic media. Section two focuses on interaction aspects when creating and maintaining 
style guides and section three focuses on how various roles interact throughout a style guide 
concept. Lastly come statements about portals as a front edge in a style guide concept and the 
chapter ends with concluding remarks. 

5.1 Online availability 
By means of a style guide, it is possible to establish a concept that facilitates coordination and 
cooperation in a software development setting. The ability to interact with each other through 
a style guide concept renders useful opportunities for large-scale software enterprises. As 
stated before in the thesis, there are many divisions and individuals involved in large-scale 
enterprises that need to coordinate their activities with each other. 
 
Observation 13- It is possible for style guides to be more than a text-based document 
containing recommendations regarding user interfaces. 
 
Observation 14- A precondition for a style guide concept to be a kind of interaction tool is 
that style guides are considered as a variable document and that several individuals can 
establish input and output throughout it.  
 
Consequently electronic style guides online are preferable. Other advantages of online style 
guides are they save cost and time compared with paper based documents [14]. Another 
affordance of electronic style guides is the possibility to produce interactive demonstrations to 
illustrate look and feel [6]. Hyperlinks make it possible to connect related topics, examples 
and illustrations [14]. Support like useful and fresh sidetracks such as technical news and 
usability knowledge. The style guide can also include links to documentations of user 
characteristics, user group profiles and usability tests [14]. New technology can be spread 
through internal discussions within communities or links to relevant sites on the Internet. 
 
Observation 15- Electronic style guide concept implemented online makes it possible for the 
style guide to support a wider area than consistency in user interfaces. 
 
Hyperlinks between different topics avoid redundant information, and information 
maintenance problems are consequently avoided [14]. There are also advantages when people 
interact through an electronic media. Direct contact between organizational members is not a 
panacea for coordination problems in large software projects, because of the brief nature of 
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the information transferred in them [8]. An electronic messaging and discussion is easy to 
distribute within the organization. 

5.2 Maintenance activities 
The possibility to influence the style guide will affect the process of both creating and 
maintaining a style guide concept. As argued previously in the thesis, it is very important that 
all style guide stakeholders are considered when creating style guides. The possibility to 
interact and influence the creation and content of style guides is a valuable opportunity for all 
involved. Comments and questions from stakeholders before the guidelines are finalized are 
of great value. To establish broad support from the organization it is necessary to make the 
emerging work widely available [14]. Drafts, ideas and concepts in progress can be available 
online and all involved are given a chance to argue and give tips about the topic at hand [14]. 
The ongoing process of creating style guides can also be made available. Minutes of meetings 
and other discussions can be made available to promote an understanding about decisions that 
are taken.  
 
The style guide became a primary communication tool, with one team member assembling all 
of the content for the team. Easy access to the growing site also enabled the product designers 
to review the guidelines and ensure that the work would meet their requirements. [14] 
 
From the beginning, there must be a plan for maintaining a style guide over time [14]. As the 
organization learns more about the content of the style guide and how to use it, this 
knowledge needs to be incorporated into the style guide [6]. It must be possible to give input 
to specific issues in the style guide at any time. This can be questions, observations or 
critique. The first step when creating a new formal standard is to publish an idea as a mission 
statement and invite developers and other parties concerned to discussions about it [14]. 

5.3 Organizational roles 
Style guides are aimed at supporting different roles that may have different requirements. For 
example, high-level standards and recommendations are of interest to system architecture and 
low-level principles are dedicated to user interface programmers. Several roles however use 
the style guide as a whole.  
 
Observation 16- As the style guide assures consistency between different systems, the 
possibility to manage several systems for e.g. test, support, technical writer increases.  
 
Observation 17- The possibility of checking graphical user interface details in a style guide 
should lead to fewer time consuming discussions.  
 
Observation 18- A style guide is also part of requirements document used by e.g. 
requirements engineers and test staff.  It would be a huge effort if they where required to 
identify and express all requirement details for a graphical user interface.  
 
Observation 19- Graphical user interfaces that are easy to use and are self-instructional entail 
fewer requirements on the textual product information that is enclosed with the system.  
 
Observation 20- The same structure and look and feel within the user interfaces allows reuse 
of textual product information documents.  
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Observation 21- The support organization will also gain benefits and fewer tasks if the user 
interfaces are more accurate and user-friendly.  
 
Many advantages of using style guides are not directly related to the guide itself, as the style 
guide ensures that different implementation activities are coordinated [6]. A style guide 
concept that reaches acceptance in several divisions will encourage interaction and 
cooperation between the divisions and their members. For instance, a division responsible for 
user assistance can easily give valuable user feed back via an online style guide to a design 
and development division.  
 
Observation 22- Communities, such as forums and discussions groups, are excellent methods 
of communication within a style guide concept.  
 
There can also be opportunities to correspond within each topic, when e.g. standards such as 
fonts are expressed; it is valuable to see questions and comments from other style guide users 
in an area. Here is a quote that exemplifies how style guides may influence developers. 
 
The inclusion of critical information for the developers, such as image libraries and style 
sheet examples, gave them a reason to access the sites on an ongoing basis. In one case, there 
was a push to add more related information to the style guide site because it was a tool which 
was already used. [14] 

5.4 Collaboration tools 
The market today requires enterprises to share information and cooperate in the organizations 
in an efficient way. Furthermore, there is a need to collaborate with different functions and 
units as cross-functional collaborative teams [5]. A collaborative media has to match the 
users’ needs and allow a high level of interdependence in order to be used. The portal can be a 
great help when spreading information among staff; a portal is a tool that enables companies 
to unlock stored information in order to make business decisions [5]. The ambition with a 
style guide concept is to establish coordination between all those involved in system 
development, in order to coordinate and fulfil the supplying enterprise’s concerns. A style 
guide concept involves many features, and it is possible to make them accessible through one 
single web portal. Web portals have the ability to connect to several software tools, 
applications and web sites. Furthermore, it gives different users the ability to interact with 
each other in a satisfactory manner. 
 
As Detlor states, the primary purpose of a portal is to help people navigate and the secondary 
purpose is to provide unique content [4]. Detlor advocates that enterprise portals should be a 
web site operating over an intranet providing a path to all-encompassing content and services 
through one access point. The information may be internal or external to the enterprise such 
as internal web sites, external company web sites, databases, and electronic documents [4]. 
An enterprise portal can render possibilities for organizing, interacting with and distributing 
organizational knowledge. Moreover, people can encounter and interact with others who are 
doing likewise [4].  
 
When a working style guide concept exists, the further challenge may be to promote sharing 
user interface code between different development teams [6].  
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5.5 Concluding remarks 
A style guide concept online, as an electronic media, has several advantages. Opportunities 
increase for different stakeholders to participate in the creation and maintenance of the style 
guides. This facilitates coordination and cooperation in large-scale enterprises. Moreover, 
online style guides make it possible to connect related topics, such as usability topics, and IT 
and telecom news, in the style guide concept. Consequently, the style guide concept supports 
more than just consistency. 
 
Support from all parties concerned by a style guide concept is desirable in both creation and 
maintenance phases. As the organization learns more about user interfaces and the use of style 
guides, this knowledge needs to be incorporated into the style guide. It must be possible to 
give input to specific topics in a style guide at any time. This can be questions, observations 
or critique. The first step when a new formal standard is to be formulated (in the style guide) 
is to publish a mission statement and invite discussions about the issue. A style guide concept 
that is successful and is used, will supply interaction and cooperation between several 
divisions and their members; for example, within the online style guide concept, a division 
responsible for user assistance can easily give valuable user feed back to a design and 
development division. 
 
All features involved in a style guide concept have to be accessible from one single point. A 
solution is to use a web portal as a front edge. A solution with a web portal makes the whole 
concept insensitive for changes. 



  29 

Chapter 6  

CASE STUDY 
 
In chapters 2, 3, 4 and 5, the thesis argues for some statements regarding architectural 
description, coordination and the use of style guides in large-scale enterprises. Since this 
thesis involve field studies and workshops at a large-scale enterprise, this chapter presents the 
enterprise at hand and a proposal for a common way of working with graphical user interfaces 
in that particular enterprise. The observations presented throughout the thesis are summarized 
and the chapter proposes a technological concept for the large-scale software enterprise. The 
aim is to support a common and coordinated way of working with enterprise development of 
graphical user interfaces. 
 
The chapter is structured according to the following. Firstly, LM Ericsson AB, a large-scale 
enterprise and a software supplier, is introduced. In section two, customers and their concerns 
in the business area at hand are described. What brand recognition means for the enterprise 
studied is presented in section three. Section four is about software development and 
coordination difficulties. Finally, a style guide concept is argued for as a proposal for LM 
Ericsson AB. At the end of the chapter, there are concluding remarks. 

6.1 LM Ericsson AB 
The large-scale enterprise involved in this thesis is LM Ericsson AB (Ericsson), provider of 
telecommunications equipment and related services to mobile and fixed network equipment.  
The product portfolio is widely spread in the telecom setting and the customers are mostly 
telecom operators. The development of user interfaces has not been core business since many 
of the software products have machine-to-machine interfaces, with user interfaces used only 
for adjustments and configuration.  However, there are products used by telecom operator’s 
staffs that have genuine graphical user interfaces. The user group can be summarized as 
technicians and specialists in the telecom operator’s staff. 
 
In large-scale enterprises such as Ericsson, different development teams are geographically 
dispersed across the world. Many different Ericsson products exist that are not influenced by 
other products from the parent company. To develop a number of homogenous and “Ericsson 
look-alike” user interfaces requires that high-level enterprise concerns are identified, 
described and fulfilled. Such high-level concerns are connected to different divisions within 
the enterprise. Concerns can originate in one division but influence several others, and the 
architectural description has an important role to express all concerns involved in the system 
development. However, there are no stated and communicated high-level concerns for the 
systems produced by Ericsson. Different graphical user interfaces produced by Ericsson have 
a low level of common look and feel, and brand recognition is expressed foremost through a 
common logotype. Consistency regarding terminology, units, page flow and graphical aspects 
is important and can be improved. (Observation 7) 
 
Another parameter that affects the graphical user interfaces in Ericsson’s products is when 
there are third parties involved. Large and complex systems are developed in the telecom 
setting, and third party involvement is common. This can influence the graphical user 
interface in several ways. Ericsson products exist that have a graphical user interface 
produced by an external company using their own trade mark. Consequently, an important 
high-level concern is to consider whether it is important to have “Ericsson look alike” user 
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interfaces, or if a third party company can be exposed within an Ericsson user interface. 
(Observation 5, 6) 

6.2 Customer satisfaction 
Relationships with customers will become more important in the telecom business setting. 
The telecom network used to be considered as the “asset”, but as competition intensifies and 
business models change, the customer relationship becomes the new source of value in the 
telecom setting1. For mobile operators to establish valuable relationships with customers, it is 
necessary to deliver superior customer experience and customer loyalty at all touch-points1. 
 
There are indications that mobile operators strive to establish one single IT/telecom supplier 
in the operation and business support setting, in order to establish consistency and efficiency 
within different software systems. Moreover, network operation and customer support are 
areas where mobile operators are preoccupied and strive to establish lower costs2. 
Consequently, there is an important motive for Ericsson to deliver high quality systems in 
order to satisfy their customers. 
 
The primary measure for success for a software system is the degree to which it meets the 
purpose for which it was intended. What is paid for is not the system itself, but the task that 
the system solves. It is important for Ericsson to strive for systems that are consistent, and 
have a common look and feel and a high level of usability. This will mean improvements for 
mobile operators. Interaction between users and systems will be more effective and lead to 
benefits such as reductions in the number of staff required, a reduced risk of errors and 
downtime and a reduced amount of training time per person. It will furthermore increase the 
number of systems one person can manage, and facilitate job rotation within the mobile 
operator’s staff. (Observation 1, 3) 

6.3 Brand recognition 
From a general point of view, Ericsson pays great attention to and values the brand name 
“Ericsson”. The brand is considered as the total combination of what customers perceive and 
how they feel about a product or service and the organization that stands behind it. In some 
way, Ericsson has stated high-level concern regarding the brand: “Building and maintaining a 
strong brand requires understanding and support in all parts of our organization. We must all 
play our role in continually making our brand stronger and more attractive”2. This is stated in 
the intranet “Brand portal”. Nevertheless, this is not sufficiently stated in the system 
development area. 
 
Brand recognition can be expressed in several ways in graphical user interfaces. Common 
fonts, colours, logotype placing and behaviour can support a distinct brand look and feel. A 
consistent behaviour and look and feel when it comes to menus, buttons and other functions 
and logical structure in the system also plays an important role. The impression of total 
consistency and a positive experience when using a system are the most important issues that 
should benefit the Ericsson brand. To make different user interfaces homogenous and 
consistent requires a common and coordinated way of working. There must be some 
motivation or steering mechanism to cause a numbers of developers to make the same 
decisions in the different system development issues. 
                                                
1 TeleManagement Forum, Delighting Our Customers. 2005. 
 
2 Ericsson intranet; brand portal 
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6.4 Software development 
Graphical user interfaces are not core business for Ericsson, but in the future they will 
probably place more focus on user interfaces. If there are a number of systems that can benefit 
from it, it is possible to invest more time and money in graphical identity and usability. 
Consequently, a common way of working makes it possible to establish graphical user 
interfaces with higher quality. Today when an Ericsson-system is upgraded, it is not certain 
that the user interface will be updated, because of the costs it implies. Accordingly, there is a 
risk that the customer and end users of the system get the feeling that the system is not 
updated or improved at all. With a common way of working, it is possible to include the user 
interfaces when systems are upgraded, since several systems can split the costs.  
(Observation 4) 
 
A lack of clear statements regarding enterprise specific concerns can entail time-consuming 
discussions within divisions as well as between divisions e.g. test, development, and technical 
writing. Another aspect that points towards the value of a coordinated and common way of 
working is that there is no need for every development team to spend time on developing 
icons, deciding colours, or other graphical issues, or buy licenses when using external 
material. Moreover, it is more likely that software will be reused when there are similarities 
between different systems. To sum up, several roles would benefit from a common way of 
working and the development process at Ericsson would be more effective. Consistency 
between systems also simplifies processes for e.g. units for testing, technical writing and 
support. Graphical user interfaces that are easy to use and are self-instructional entail fewer 
requirements on the textual product information and support organization that is enclosed 
with the system. (Observation 11, 16, 17, 19, 20, 21) 
 
Staff at Ericsson use internal user interfaces in several situations such as test, configuration 
and services, and also when Ericsson takes on the management of a customer’s telecom 
network. In these situations, high quality user interfaces give Ericsson the same benefits as 
their customers (telecom operator). 

6.5 Style guide concept 
All stakeholders addressed by a system must be identified and different concerns must be 
expressed in an architectural description. Users are stakeholders that are important to consider 
since their interaction with the system affects the purchasers’ interests as well. Users’ 
concerns can be expressed as a combination of utility and usability. Utility regards the 
question of whether a system fulfils the intended task. Usability on the other hand is about 
possibilities for users to use a system. It is possible for Ericsson to improve efforts in this 
area, as a global usability and research lab exists, but unfortunately demand for savings has 
affected usability work in the entire company. Another stakeholder addressed in this thesis is 
the Ericsson enterprise. Strategies for software products in Ericsson’s product portfolio 
should influence the enterprise specific concerns in the architectural description. These 
concerns can be considered as high-level concerns e.g. to develop software systems in an 
efficient manner, to strengthen the Ericsson brand recognition and to establish consistency 
regarding the graphical user interfaces involved in one particular system or within a whole 
suite of systems. (Observation 2) 
 
A great number of Ericsson employees are involved in system development. These various 
members and their divisions typically concentrate on their own deliverables. However, it is 
important that they gain the ability to focus on all of the different concerns addressed by 
different stakeholders. The architectural description is therefore an important tool for the 
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development team to perceive all concerns for a system and furthermore to develop systems 
that fulfil their task. To succeed with this, it is necessary for several divisions and their 
members to coordinate their work. A style guide is also a requirements document used by e.g. 
requirements engineers and test staff. It would be a huge effort if they where required to 
identify and express all requirement details for a graphical user interface. 
(Observation 8, 9, 10, 18) 
 
The graphical user interface is one part of a software system that affects how well the high-
level concerns are fulfilled for Ericsson as a software supplier. These high-level concerns deal 
with issues such as consistency within and between different systems, brand recognition and 
users satisfaction when interacting with systems. The high-level concerns identified and 
expressed in the architectural description are a perfect foundation for the creation of style 
guides. The intention is that as many system development projects as possible should gain 
support from one common style guide concept and that the concept should assist both the 
spreading of the high-level concerns, and the coordination of all parties involved in system 
development at Ericsson. (Observation 12) 
 
Domain specific style guides and guidelines already exist for different development teams at 
Ericsson but there are no general principals or concrete initiatives for the entire company. A 
style guide concept for Ericsson could contain concrete style guides as standards, mission 
statements, advice and good examples. Moreover, in order to obtain consistency in the 
terminology used in different user interfaces and text based product information, databases 
containing terminology and error messages are important. Using style guide support in the 
development process can also shorten the development time and render more effective 
development. A style guide concept at Ericsson can moreover incorporate features such as 
communities and links to related topics and that is why a web portal is a natural front edge to 
present an overview of the features. (Observation 13, 14, 15, 22) 
 
An interesting topic to consider in the future is the possibility to use common user interface 
tools and to share software code between different projects. Consistency between systems 
improves the ability to share code [6]. A difficulty is that Ericsson’s product portfolio is very 
broad and that there are great differences between the requirements in the various systems. 
Furthermore it must be accepted that it may be a utopia that all systems can be developed in 
symbiosis, with one single style guide, and there is a long way to go when it comes to code 
sharing and common tools. To establish a common way of working within a style guide 
concept can be a first step in right direction.  
 
All features in the portal are continually updated. 

• Concrete standards and statements, including input from users of the style guide. 
• Mission statements, including input from users of the style guide. 
• Visual good examples, both as advice and standards. 
• Terminology, a database 
• Error messages, a database 
• Electronic discussion groups  
• Links to related topics and e-mail systems 
• A front side with news and current information. 
• Where possible, code sharing e.g. style sheets, java plug ins. 

 
To succeed with a style guide concept, several divisions must be included in the effort. A 
group and a project leader must be given responsibility for coordinating the creation and 
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maintenance of the concept. Stakeholders in the style guides can be organized as discussion 
and support groups. Moreover, there is need for system development projects to take 
responsibility for using and testing the style guides when building the front: See figure 8. 
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Figure 8 

6.6 Concluding remarks 
In large development organizations, which exist in large-scale enterprises like Ericsson, there 
are several coordination aspects to pay attention to. A style guide concept as argued in this 
thesis has several advantages and the proposal in this thesis is that Ericsson should strive after 
a common way of working when developing graphical user interfaces. Ericsson as an 
enterprise must identify and express high-level concerns, and communicate them to all those 
involved in the development process. A style guide concept is a solution when it comes to 
communicating the graphical user interface features that contribute to assuring the high-level 
concerns that Ericsson as an enterprise has, regarding the various systems. A web portal is a 
natural front for a style guide concept. Links to related topics, discussions groups and 
databases are features that make the concept more than just a style guide with standards and 
statements. 
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Chapter 7  

CONCLUSION 
 
The purpose of this thesis was to define how large scale-enterprises could establish a common 
way of working with graphical user interfaces and define what parameters influence the 
ability to succeed. Graphical user interfaces have been a strong theme in the thesis. Questions 
such as usability and characteristics that can be used to convey brand recognition, consistency 
and company specific expectations have been discussed and summarized in 22 observations 
(appendix B). Furthermore, technological support regarding coordination of user interface 
development has been stated. 
 
The topic in this last chapter is to summarize the thesis, present some thoughts about it and 
about potential efforts. The sections are Summary, Related work, Discussion and Future 
challenges. 

7.1 Summary 
To achieve the development of a software system that accomplishes its intended mission, it is 
important that the system be properly described early in the developmental process. All those 
who will be affected by the system must be taken into account, and their different concerns 
and objectives concerning the system must be described and considered [7]. This thesis 
emphasizes two important groups in regard to a system: end users and the developing 
company. End users are primarily concerned with the system's utility and usability, i.e. its 
ability to accomplish its intended mission in an efficient manner [16]. The developing 
company's high-level concerns for a software system can be ascertained based on its current 
product strategies [15].  
 
A large-scale enterprise consists of a wide range of individuals organized into different 
divisions. Those involved in system development have different responsibilities and typically 
concentrate on satisfying their own development goals [13]. There is thus a risk that 
individual developers will focus on "selfish" developmental concerns. It is therefore necessary 
to define and clearly state all developmental concerns so those involved in the development 
project have a clear overview of all aspects of the project at hand. To establish an architectural 
description where all different concerns are recognised, it is necessary to identify and describe 
all the various divisions involved and their unique concerns. A complete architectural 
description is essential for developers in their effort to create software systems that 
accomplish a proposed mission [7]. To succeed with such a task, it is necessary to coordinate 
and distribute information to the individuals in each division. Successful coordination in 
software development has other advantages as well, e.g. greater efficiency and software reuse.  
 
The system’s graphical user interface greatly determines the success of brand recognition, 
users’ satisfaction when interacting with the system and the system’s perceived consistency 
with other related systems. A vital developmental concern in regard to the user interface is the 
use of and adherence to a common style guide [15][6]. The developer’s style guide specifies 
all significant details of the graphical user interface in an effort to achieve visual and 
functional consistency within and between systems. For a style guide to fulfil its purpose, it is 
necessary that the creation of the style guide becomes part of the development process itself 
since the style guide must be used and accepted by all members of the software development 
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team. It is essential to take the concerns of as many groups that will be affected by the system 
as possible into account in the creation and maintenance of the style guide.  
 
The concept of an online style guide, accessible through electronic media, has several 
advantages [14]. Communication through electronic media facilitates coordination and 
cooperation in large-scale development companies. An online style guide thus enables more 
concerned parties to participate in its creation and maintenance. Online style guides also make 
it easier to compare related topics. Subsequently, an online style guide promotes consistency 
more effectively. 
 
The regular maintenance and update of a style guide is as important as its creation and use. 
The knowledge and experience the organisation acquires over time should be incorporated 
into the style guide [6]. Each topic in a style guide should be kept open to feedback: 
questions, concerns, criticism, etc. a style guide can thus promote valuable interaction and 
cooperation between separate divisions. (For example, the division responsible for end user 
support may have opinions on aspects of the current style guide that prove valuable to those in 
the system design and development divisions.) All the topics in a style guide can be made 
accessible on a web portal.  
 
Large development organisations face greater coordination difficulties in software 
development projects. This thesis proposes that Ericsson would greatly benefit by proceeding 
in a more coordinated manner in the development of graphical user interfaces. Those groups 
affected by a development project at Ericsson must be identified and encouraged to express 
all concerns and objectives regarding the project. These concerns and objectives must then be 
communicated to everyone involved in system development. An online style guide provides 
one way to achieve efficient cooperation between everyone involved. A web portal is a 
convenient way for everyone to access information, provide feedback and maintain an 
effective style guide. Links to related topics, discussion groups and databases make an online 
style guide more than just a static collection of rules and standards. 

7.2 Discussion 
Graphical user interfaces are often discussed in usability and user experience settings. Many 
studies and articles exist regarding e.g. how important user interfaces are and how to establish 
the users’ concerns in software development. This thesis has a unique bias when studying the 
topic from an architectural and developmental direction. The intention is still to establish 
graphical user interfaces that fulfil the task at hand.  
 
Usability is, as mentioned, a common topic. To study and discuss consistency and brand 
recognition in the setting of user interfaces is, however, more unusual. Consistency problems 
are taken up when studying style guides, however, those discussions are mostly concerning 
how to use style guides in purpose to establish consistency. This thesis goes one-step further 
when taking into account which parameters influence the contents of a style guide. To 
consider the architectural description and non-functional requirements are a new angle of 
approach within the setting. To summarize this work in comparison to other related work; this 
thesis takes a broader view of user interface development. Both the higher architectural view 
and the detailed difficulties within the software enterprise’ organizations are discussed. 
 
A basic argument in this thesis is the importance of architectural descriptions that constitute 
an early, plain and thorough examination of a software system. It requires a piece of solid 
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workmanship to establish such a description for a system. This thesis goes no further when it 
comes to investigating the possibilities of succeeding with such a thing. 
 
Consistency is a common concept through the thesis. It is however a simplification, since 
different systems may not have the ability to be totally consistent. Various systems require 
different ways of expressing and specifying content. The simplification used in the thesis is to 
be interpreted as: “as consistent as the context allows”. 

7.3 Future challenges 
For the specific enterprise that is presented in the thesis, further work is to introduce the thesis 
proposal to the organization and begin the work of creating an enterprise style guide. As a job 
that requires an iterative process, the style guide has to grow into the organization’s activity. 
The style guide concept cannot be complete from the very first day, it must be allowed to 
develop and expand gradually. 
 
The thesis has raised some resulting questions and interesting leads that are left for further 
studies. 
 
Define and propose a way of coordinating and develop architectural descriptions in large-
scale enterprises. What technical support can contribute in sustaining an architectural 
description? Identify the essential and general requirements imposed on technologies 
supporting such processes. 
 
Examine how developers search for facts in a style guide document and furthermore what is 
the most effective structure for style guides? Case studies and usability tests within this area 
are of interests. 
 
What is the most important factor when it comes to express a company brand in a graphical 
user interface? How the past decades have changed regarding companies’ interests to express 
their company brand through systems user interfaces. 
 
How are the users’ concerns identified in a manageable way, when the user group can be very 
large and inaccessible? Because of the difficulty in this area the software companies receive 
poor feedback from users regarding systems utility and usability.   
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APPENDIX A 
 
Style guide table of contents, example. [14] 
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APPENDIX B  
 
OBSERVATIONS RELATED TO THE IEEE STANDARD 
 
Observation 1- There is a risk that there more focus placed on the purchaser than on the other 
stakeholders.  
 
Observation 2- There is a risk for communication problems between the architect and users, 
since the group of users can be large, heterogeneous and unused to being part of software 
development. 
 
Observation 3- If user concerns are fulfilled, this will also affect the interests of the 
clients/purchasers. That is why system users are very important stakeholders. 
 
Observation 4- To develop a system that fulfils users concerns requires usability competence 
in the development team and that the architectural description expresses users concerns 
clearly and in detail. 
 
Observation 5- A sufficiently large software supplier or enterprise is also a stakeholder with 
specific concerns that must be taken into account by the individual stakeholders. 
 
Observation 6- Organized strategies for software products usually exist in an enterprise’s 
product portfolio. These strategies greatly influence the enterprise’s concerns in an 
architectural description. These concerns can be considered as high-level concerns 
 
Observation 7- High-level concerns addressed by an enterprise as a stakeholder are 
connected to different divisions within the enterprise. Concerns can originate in one division 
but influence several others, and the architectural description has an important role to express 
all concerns involved in the system development. 
 
Observation 8- In order to establish an architectural description where all different 
stakeholders within the enterprise are included it is necessary to identify and describe the 
various divisions as stakeholders.  
 
Observation 9- The architectural description is an important tool for the development team, 
as it makes the developers aware of more than just their own concerns. 
 
Observation 10- The individual members in a system development team need knowledge of 
high-level concerns addressed by the enterprise. To succeed with such a task requires the 
coordination of knowledge and information sharing in the enterprise. 
 
Observation 11- Successful coordination in software enterprises has several advantages. 
Without coordination, there is a severe risk that different development teams reinvent 
particular solutions every time they are confronted with a seemingly new problem. 
 
Observation 12- A graphical user interface is a part of a software system that affects how 
well the high-level concerns are fulfilled for a software supplier. 
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Observation 13- It is possible for style guides to be more than a text-based document 
containing recommendations regarding user interfaces. By means of a style guide, it is 
possible to establish a concept that facilitates coordination and cooperation in a software 
development setting. 
 
Observation 14- A precondition for a style guide concept to be a kind of interaction tool is 
that style guides are considered as a variable document and that several individuals can 
establish input and output throughout it. 
 
Observation 15- Electronic style guide concept implemented online makes it possible for the 
style guide to support a wider area than consistency in user interfaces. 
 
Observation 16- As the style guide assures consistency between different systems, the 
possibility to manage several systems for e.g. test, support, technical writer increases.  
 
Observation 17- The possibility of checking graphical user interface details in a style guide 
should lead to fewer time consuming discussions within the development teams.  
 
Observation 18- A style guide is also part of requirements document used by e.g. 
requirements engineers and test staff.  It would be a huge effort if they where required to 
identify and express all requirement details for a graphical user interface. 
 
Observation 19- Graphical user interfaces that are easy to use and are self-instructional entail 
fewer requirements on the textual product information that is enclosed with the system.  
 
Observation 20- The same structure and look and feel within the user interfaces allows reuse 
of textual product information documents.  
 
Observation 21- The support organization will gain benefits and fewer tasks if the user 
interfaces are more accurate and user-friendly.  
 
Observation 22- Communities, such as forums and discussions groups, are excellent methods 
of communication within a style guide concept.  
 
 
 


