
Abstract 
 
This Bachelor’s Thesis concerns 20 points at the MDA-program (People, Computers 
and Work) at Blekinge Institute of Technology in Ronneby. The MDA-program 
focuses on how people use Information Technology and its design and development.  
 
In this Bachelor’s Thesis we describe a study process at the Billing Gateway 
Department at Ericsson Software Technology in Ronneby in which we investigate 
how to design for destined users without direct contact with them. 
 
Our aim of the study was to evaluate and bring out a design suggestion of a graphical 
representation of the filters and formatters for the end-users. With only second hand 
information about them we found the task to be impossible to accomplish. 
 
Instead this Bachelor’s Thesis is an investigation of how a design process is 
developed without direct contact with the end-users. The results are based on second 
hand information about the needs of the end-users. We give Ericsson suggestions of 
how to involve the end-users in the design process. 
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1. Introduction 
 
We are two students studying the third year at the MDA-program (People, Computers 
and Work) at Blekinge Institute of Technology in Ronneby. The MDA-program 
focuses on how people use Information Technology and its design and development. 
The MDA-program consists of two main subjects; Work Practice and Computer 
Science. The study of Work Practice provides new insights into how work is actually 
accomplished and how technologies are integrated into everyday work activities. The 
study of Computer Science considers user-oriented design and the development of 
Information Technology. 
 
We chose to do our Bachelor’s Thesis at Ericsson Software Technology in Ronneby 
because we found an interesting project of getting the Billing Gateway (BGw) R 8.0 
Graphical User Interface (GUI) evaluated. Our aim of the study was to do the 
evaluation of the GUI from the end-user’s1 point of view. Preece says; “Evaluation is 
concerned with gathering data about the usability of a design or product by a 
specified group of users for a particular activity within a specified environment or 
work context” 2. We applied her thoughts on this study and we wanted to make the 
BGw GUI more usable from the end-user’s point of view and in relation to their work 
practice. The end-users have been the focus of our attention throughout the whole 
study. 

1.1. Ericsson Software Technology3  
Ericsson is the world's leading supplier in telecommunications with the largest 
customer base, including the world's top 10 operators. Ericsson provides total 
solutions covering everything from systems and applications to mobile phones and 
other communication tools.  
 
Since 1876, Ericsson has been active world-wide and today operates in more than 140 
countries. Annual investments in technical development average 15 percent of sales. 
These investments contribute to Ericsson's leadership in mobile infrastructure and 
mobile Internet, with nearly twice the size of the closest competitor. Four out of every 
10 mobile calls are handled by Ericsson equipment. 

1 When we use the term end-user we mean the operators at the customers who buy the BGw 
2 Preece, 1997, p 603 
3 http://www.ericsson.com/about/compfacts/ 
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The Billing Gateway project4 
Billing Gateway started as a student project in 1992. It was a co-operation between 
EP Consulting Group and the Department of Computer Science at the University of 
Karlskrona/Ronneby. The aim of the project was to develop a gateway for the 
telecommunication industry. Ericsson bought the project and the first customer was 
Cellnet in England. Ericsson provided them a gateway that would collect charging 
information from the switches, convert the format and send it to the billing systems. 
This first version of the Billing Gateway (BGw 1.0) was created for them in 1995. 
The fifth version (BGw 9.0) will be released in the summer of 2001 
 

1.2. The approach of the study 
In the beginning of the study we created a time schedule to define how to perform the 
evaluation. In this report we refer to the different periods of the study.  
 

PERIOD Introduction 
Period 

Ethnographic 
Period 

Design Period Results 

WEEK 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
 
In the Introduction Period we studied the BGw GUI to get a fair view of it to be able 
to understand the work practice during an ethnographic study. We also had to learn 
about the work at the different BGw Departments and how the communication 
between the end-users and the personnel at Ericsson is managed. We found out that 
the GUI design process is very complex and we studied how and why changes are 
made in the BGw and how the end-users are involved in the design process. 
 
When we had this knowledge we started the Ethnographic Period. During this period 
we did not have the possibility to meet the end-users. Instead we did the ethnographic 
study with the users at Ericsson and tried to get as much information as possible from 
them about the end-users. This information was second hand information. We found 
out that the users at Ericsson use the BGw in the daily work. 
 
During the Design Period we decided to concentrate on a specific area that seemed to 
be problematic for the end-users. We concentrated on what problems the end-users 
have in creating filters and formatters in the BGw GUI and if a graphical 
representation could solve these problems. 
 
In the Results we reflected upon how a graphical representation of the filters and 
formatters could be designed for the end-users and how they could be involved in the 
design process. We also reflect upon the process of the study. 

4 http://inside.epk.ericsson.se  
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2. Focus 
 

2.1. Restrictions 
To be able to get a focus on the study and in order to focus the study on a specific 
issue in the report, we had to put up restrictions. According to the researcher 
Gargarian, designers put up restrictions to facilitate the design. By putting up 
restrictions and by being forced to focus on a specific area, designers get more 
freedom to think. Otherwise he would be unable to choose from the possible actions 
to take, “he would be paralyzed” 5. We had already experienced the relevance of this 
from earlier projects6 so we consciously tried to put up restrictions to be able to find a 
focus in the study. 
 
The restrictions we had to put up during the study are; 
 
• Since the whole BGw GUI is too complex to evaluate, we had to concentrate on a 

problematic area in the GUI 
 
• Not being able to meet the end-users, we had to do the ethnographic study with 

the users at Ericsson in Ronneby 
 
• Since the design focus is based on second hand information about the end-users, 

the results from the study are only based on second hand information about the 
end-users. 

2.2. Focus on the GUI design 
The design focus of the study was: What can be difficult for end-users when creating 
filters and formatters in a configuration view? 
 
The main question we wanted to concentrate the focus on was: Is it possible to 
represent the filters and formatters graphically. If so, will it solve the problems the 
end-users have today? 

5 Gargarian, 1984, p 132 
6 ”RelaxUs, ett nytt sätt att lära sig avslappning” 
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3. The Billing Gateway 
 

3.1. What is Billing Gateway?7 
Billing Gateway is a gateway that connects the network of the operators with the 
post-processing systems (PPS). The software product collects charging information 
from the switches, processes and reformats it, calculates prices and distributes the 
charging information to the operator’s post-processing operations e.g. the billing, 
fraud detection and statistical systems. (Figure 1). 
 

 
Figure 1: A Billing Gateway network 

 
The Billing Gateway is based on a client server solution consisting of the BGw server 
and the BGw GUI. The BGw server handles all communication between external 
systems, e.g. switches and billing systems, and the processing of data. Through the 
BGw GUI, it is possible for the user to configure and monitor the BGw server and the 
BGw GUI can be connected to different BGw servers. When an operator has many 
BGws he can configure and monitor them from one place. 

3.2. The Billing Gateway Graphical User Interface 
Through the BGw GUI, the user can build and modify configurations. Different 
networks need specific configurations. In a BGw configuration it is specified where 
the input data comes from and to where the output data should be sent (Figure 2). 
Each call generates a number of Call Data Records (CDRs). A CDR contains data, 
e.g. the caller’s telephone number, the duration of the call and the answerer’s 
telephone number etc. The CDRs are either sent by or collected from the switches. 

7 Training Document 
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After being processed the data is sent to a Post Processing System (PPS) e.g. a billing 
system that generates a customer bill. 
 
There are three different views of the BGw GUI;  
 
• Servers view: In this view, the different servers and the different users connected 

to the network are presented. 
• Supervision view: The operational perspective of the CDR flow is shown in this 

view. 
• Configuration view: In this view the user can create configurations. 
 
We have decided to focus on the configuration view since this is where the actual 
interaction affects the GUI i.e. the user configures the data flow in this view. When 
configuring, the user places nodes in the configuration area and connects the nodes 
with links to define the data flow. To define the setting for the individual nodes, the 
user double-clicks on a node and can then specify the settings.  
 

 
Figure 2: Picture of the configuration view. 

1.  Switch  
2. Filter  
3. Formatter  
4. Post Processing System (PPS) 

To be able to understand the filters and formatters an introduction is given below of 
how they are created. Filters are used to filter out different pieces of information in 

1 

2 3 

4 
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the CDRs that should not be sent to a post-processing system e.g. non-charging calls, 
calls shorter than x seconds etc. Formatters are used to convert data from one 
structure to another or to modify variables in the data. 
 

Filter 
When a filter is placed in a configuration view, the user double-clicks to configure 
what information in the CDRs the filter is supposed to filter out. There is always a 
requirement specification for this. A textbox comes up (Figure 3) where the code for 
the filter expression has to be defined. For the code heading there is a template to 
import but the user has to write the rest of the code himself. The names of the 
variables can be imported from the data structure tree to the filter. When the coding 
of a filter is finished, the user must press “validate” to check for syntax errors in the 
code. The user must correct all errors before the creating of the configuration can 
continue. 
 

 
Figure 3: A filter textbox 

 
 
 
 
 
 
 

Variable name: 
The search way for 
the information of 
the CDRs from the 
switches 
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Formatter 
 

 
Figure 4: A formatter textbox 

 
Figure 4 shows the view that comes up when a formatter is placed in the 
configuration and has been double clicked on. The formatter has the same structure as 
the filter and is created in a similar way. 
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4. Communication between the end-user and the Billing 
Gateway Department 
 
When we had a fair view of the BGw GUI, we wanted to find out who is involved at 
the BGw Department in the process when an end-user buys the BGw and how the 
communication between them take place. We wanted to know how much support the 
end-users get during an installation and after it is done. We also wanted to know how 
and why changes are made in the BGw and in what extent the end-users can influence 
the BGw before and after a release. 

4.1. The process from order to end-user acceptance  
When an end-user wants to purchase a BGw a process (Figure 5) starts with an order 
from the end-user to either buy a totally new BGw or to change an existing one. The 
local Ericsson office sends the order with the requirements from the customers to the 
marketing team in Ronneby to estimate the cost and the time it will take to configure 
and install the BGw. When this is done the order is sent to the installation group in 
Ronneby. The requirements from the customers can vary, some of them have several 
pages of completely described demands while others only have vague ones. Usually 
the customer has never seen the BGw and does not know what it is able to do and 
what limits it has. The installation group has to figure out exactly what requirements 
the customer wants configured, to be able to create the configuration.  
 
All the configurations are prepared in Ronneby. The reason for this is that the 
installers can discuss with other installers and reuse some of the existing 
configurations. When a configuration is finished it is always tested with testfiles 
before it is sent to the local office and then to the customer. The customer verifies the 
configuration in their billing systems, and sees if it is correct. While an acceptable 
configuration is almost finished in Ronneby, hardware is shipped to the customer, so 
when the installers arrive, the hardware is already there. At this point a person from 
Ericsson in Ronneby travels to the customer to install the BGw. 
 
When the installer is about to install the BGw, the other parts of the system e.g. the 
billing systems, the switches etc. have to be there. The installer tests the 
communication between the switches, the BGw and the billing system to see that all 
the CDRs flow through the whole system correctly. The configuration is always 
prepared enough so there are only small changes for the installer to make in the data 
flow. Otherwise the customer usually makes the installer stay longer than the contract 
says, to help them with the BGw since the local offices are not as competent on the 
product. Finishing the installation, the customer accepts the BGw and the invoice is 
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written. When acceptance is done the responsibility of the project is taken over by 
Support. 
 

 
Figure 5 

The process starts with the marketing of the product to different customers over the whole 
world (1). When an customer buys a BGw the cost is estimated (2). Supply controls what 
hardware is needed and sends an order to the distributioncentre from where it is shipped to 
the customer (3 and 4). Supply prepares the configuration (5) and installs it with the 
hardware at the customer (6). When an acceptance from the customer is done (7) 
Support takes over. 
 

4.2. Support 
When the end-users need help or want a change in their BGw, they call Support. If 
the end-user requires larger changes in the BGw the process starts over again with a 
new order. 
 
Support is divided into different sections (Figure 6). The first place the end-users 
should call when they get any problems is the local office in their own country. This 
is called the First line Support. The local offices are responsible for all support to the 
end-users and all updates and upgrades of the BGw. When they do not have enough 
competence to solve a problem they call the Second line Support. This level of 
Support, called AreaSupportOffices, consists of four international districts who are 
responsible for all installation of the BGw in their specific areas. When they cannot 
solve a problem they call the Third line Support which is Ericsson in Ronneby. 
Sometimes the support is not handled this way and Ericsson in Ronneby gets 
responsible for both Second line and Third line Support. This is a problem since the 
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local offices need the interaction with the end-users to get competent enough to take 
care of all support. Occasionally the local offices also call Third line Support for help. 
They do not want to be responsible for making mistakes when helping the end-user. 
As a consequence, Ericsson in Ronneby has to take care of questions that First line 
Support and Second line Support should take care of. 
 

 
                                        Figure 6: The different levels of the Billing Gateway Support 

4.3. Feedback from all users 
When a user discovers an error in the BGw a trouble report is written and when the 
user has a suggestion for a change, a change request is written. These two kinds of 
reports can come from the local offices, the helpdesk, the emergency support, the 
Strategic Product Manager etc. After a BGw release it is Design Maintenance who is 
responsible for making changes in the BGw. In the Change Control Board the reports 
are discussed and set with a certain priority. The Change Control Board decides 
whether a requirement should be implemented or not. Its decisions are based on what 
type of problem there is, if it is economically feasible and how much time it will take 
to implement it. When they decide not to implement a requirement they can either 
throw it away or set it as a requirement for the next BGw version. 
 
When it is decided that there will be a change in the BGw, the Design Maintenance 
Manager gives the order to the designers to find out how the change will affect 
manuals, documentation and sales material. After this is done the implementation can 
start. 

Change requests and Trouble reports 
A trouble report is written when the BGw fails to accomplish something functionally 
while a change request is a suggestion for an improvement in the BGw. It varies how 
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active the end-users are in writing change requests, some are very active while others 
are not. Design Maintenance puts most of the resources on dealing with trouble 
reports, since the BGw 8.0 contained several errors. The reason for this, according to 
sources within Ericsson, was that they were short of competent designers, no test 
organisation and Ericsson grew very fast at the time. 
 

4.4. Thoughts from the introduction period 
During this period we found out that the only times when installers at Ericsson in 
Ronneby have direct contact with the end-users is during an installation and when the 
end-users want to update a BGw version or want a larger change to be made. We 
wanted to get in face-to-face contact with the end-user during the ethnographic study 
to get their opinions on the BGw. We understood that getting direct contact with the 
end-user is unusual since all communication is managed by the Ericsson local offices. 
  
To get an understanding of how the different departments co-operate when a 
customer buys the BGw and who has direct contact with the end-users, we met the 
different users at Ericsson in Ronneby. We also found out that the installers create 
configurations for customers when they buy a new BGw, something we thought the 
end-users at the customer did themselves. We decided to meet the users at the 
different departments who were in direct contact with the end-users during our 
ethnographic study. We still had the hope to meet the end-users. 
 

 16/45 



                                                                                                                                                                
                                                                                                                                                                      2001-06-14 

                                                           Bachelor’s Thesis 
Blekinge Institute of Technology                                                                     Tiina Martinson and Johanna Åkesson 
 

 
 
 
 

Ethnographic period 
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5. Ethnography 
 
During the MDA-program we have learned to use different ethnographic methods. 
These methods are used to get an understanding of a person’s work practice and how 
people interact with other people and artefacts. Blomberg says; “Ethnography is 
relevant to design for several reasons. First, since designers often create artefacts for 
work settings they know little about, some understanding of those settings is needed 
so that the technologies suit the situations of their use”8. Since the designers at 
Ericsson do not have direct contact with the end-users they do not know the work 
settings of the end-users. At this time in the study we knew we had the opportunity to 
meet the end-users at one customer and make an ethnographic study with them to find 
out how the BGw fit into their work place. We knew the information from this 
meeting could be of importance for all users at Ericsson since they do not have this 
knowledge about the end-users. We wanted to present the use of the BGw in a work 
context for the designers to give them this knowledge. 
 
Since we did not know when we could meet the end-user, we started the ethnographic 
period by meeting the personnel at Ericsson to get an understanding of how the BGw 
fits into their work place. We wanted to meet those who were in contact with the end-
users to get the end-users’ opinions about the BGw GUI and understand their own 
work practice. With this information in mind we could get an understanding of how 
the end-users use the BGw GUI. We would only get second hand information about 
the end-users since we could not do the ethnographic study with focus on the end-
users. Instead we concentrated on the work practice of the users at Ericsson.  
 
The figure below (Figure 7) shows which of the eight departments, nowadays seven 
since the Supply and Support have merged into one, has direct contact with the end-
users. 
 

8 Blomberg, Giacomi, Mosher, Swenton-Wall, 1993, p 130 
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Figure 7:The BGw Departments (with a circle) who have direct contact with the end-users 
 
1. Training: Holding BGw courses for end-users, local offices and the users in Ronneby.  
2. Market support: Marketing and selling of the product 
3. Product management: Technical support, technical investigation for the local offices 
4. Development: Development of a new BGw release 
5. Design maintenance: Maintenance of a released BGw project 
6. Supply: Configuring and installing the BGw for end-users 
7. Support: Supporting end-users and local offices 
8. Verification: Testing  activities 
 

5.1. Ethnography with users at Ericsson  
We started the ethnographic period by having informal interviews with the different 
users at Ericsson Software Technology in Ronneby. The reason for having informal 
interviews was that we did not know their work practice and we needed to find out 
more so we could have more structured and more specific interviews later on9. Our 
interviews were improvised and we formulated questions gradually. The meetings 
were videotaped so we could concentrate on interviewing. Another reason is that we 
could watch the video again to hear them talk about their work practice. It can be 
difficult to register, interpret and remember everything at once. The reason for 
choosing interview as an ethnographic method, taken into account the limited time 
available with knowledgeable persons, was to use the most efficient method. We 
wanted to gain as much information as possible. 

9 Blomberg, Giacomi, Mosher, Swenton-Wall, 1993 
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We had interviews with users from these departments; 
 
• Supply/Support 

The helpdesk takes care of all the e-mails and phone-calls with questions from the 
local offices concerning the problems the end-users have with the BGw. Most 
questions concern complex problems with the BGw that the local offices can not 
help the end-users with, or problems they get themselves. If the helpdesk cannot 
solve the problems, they are put in the hands of the personnel at Supply/Support 
and the helpdesk acts as a link between them and the questioner. 
 
The personnel at Supply/Support travel around the world to install the BGw 
software and hardware, connect and integrate it with the customers’ network and 
billing systems. They get in contact with the end-users to understand their needs 
for the network and to implement specific requirements. 

 
We started to meet the Supply Manager because we believed he could tell us 
about the process, from the time when an end-user orders a BGw to the time when 
it is fully installed at the end-user’s workplace. He had worked as an installer at 
Supply/Support before so he could show us how a configuration is done. Before 
this meeting we had not completely understood the structure and functionality of 
the BGw GUI but by seeing it in use we got a much better understanding. 
 
We met engineers at Supply/Support to get an idea of what questions the end-
users ask and how Support helps them. At this time we had found out how the 
BGw GUI is being used by Supply/Support and we knew more about the 
flexibility of the GUI. We had found out what problems the end-users face after 
an installation and we wanted to know more about their knowledge in making 
changes in a configuration. 
 
We also decided to meet the contact-person at Helpdesk to understand the 
problems the end-users have with the BGw GUI. We wanted to get a picture of 
the work burden at Helpdesk, when the end-users turn to them instead of the local 
offices in their own countries.  

 
• Training 

The Training Manager holds courses about the BGw for local offices and some 
end-users, takes care of all administration around this and writes course material. 
The course is mostly held in Ronneby but the Training Manager also travels to 
hold courses and to sell BGw configuration demos. 
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We decided to meet the Training Manager because during the courses, she gets 
the end-users’ first impressions of the BGw and their opinions about what is 
difficult with the BGw GUI. When we talked to the Training Manager, she told us 
about her work and how the knowledge levels of the end-users differ. 
 

• Design Maintenance 
The Design Maintenance Manager takes care of the maintenance of a released 
BGw version. He gets the information of what requirements should be 
implemented and he is responsible for the designers to implement them. 
 
We decided to meet the Design Maintenance Manager to get an understanding of 
the requirement process and how changes are made in the BGw. We wanted to 
know whether and how the end-user is involved in the design process. 

 

5.2. Thoughts from the meetings 
To use ethnographic methods was important for understanding the work practice of 
the users at Ericsson using the BGw and to get their opinions about how the end-users 
use it. The users at Ericsson had little information about how the BGw is used by the 
end-users, they had to imagine what the end-users find difficult in the BGw and how 
the GUI could be improved to suit them better. Blomberg et al. say; 
 

If designers have little information regarding the situations in which technologies 
are used, the best they can do is rely on their own experiences and imagination 
thus running the risk of designing technologies better suited to their needs than 
those of the actual users.10 

 
During the ethnography we partly found this to be true since the BGw suited the work 
practice of the users at Ericsson. We also wanted to know how if it suited the end-
user’s work practice as well. For us the meeting with the end-users was important 
since we did not want to imagine their needs, like they do at Ericsson. 
 
Unfortunately we found out that the meeting with the end-user was postponed. The 
second hand information we got about the end-users was not enough to understand 
how the BGw fits into the end-user’s work practice instead we concentrated on the 
work practice of the users at Ericsson. 
 
When we met the personnel at Supply/Support we realised that they created most of 
the configurations, something we thought was only done by the end-users. We had 

10 Blomberg, Giacomi, Mosher, Swenton-Wall, 1993, p 142 
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seen their work practice in a context. This was a real ethnographic study with the 
users at Ericsson. They gave us the picture of their use in a context but since the aim 
of the study was to evaluate the BGw GUI from the end-user’s point of view we 
needed to meet them as well.  
 
From the interviews we had heard that programming the filters and formatters were 
considered difficult for the end-users to do and we wanted to find out what else could 
appear to be difficult in creating them. We decided to analyse the videotape with an 
installer making a configuration. 
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6. An installer making a configuration 
 
To get an understanding of how the filters and formatters are made, we observed an 
installer making a “typical” configuration. We used a method called thinking-aloud 
which means that the user, by verbalising his thoughts, allows an observer to 
determine not just what he is doing with the interface, but also why he is doing it. 11 
We asked the installer to talk loud to understand what he was thinking while he was 
making the configuration and meanwhile we asked him questions to get his 
reflections while doing it. Nielsen says the aim with this is to “give the observers an 
insight into a user’s thought process which can help pinpoint concrete interface 
elements that cause misunderstandings, so that they can be redesigned”.12 By getting 
an insight into what the installer found difficult in the filters and formatters we would 
also get an understanding of what could be difficult for the end-users. 
 
The installer started to make the configuration by looking at the specification of 
requirements he had received from the end-user in Indonesia; 

Specification of requirements 
A specification of requirements is written by the customer to specify what the 
output from the switches are and what they expect that the BGw will produce to 
the post-processing systems (PPSs). Finding out the requirements usually means 
several documents and hundreds of e-mails with negotiation agreements between 
the customer and Ericsson in Ronneby. The negotiations are always taken through 
the local Ericsson office. 

 
In this case the end-user in Indonesia had four other PPSs; a billing-system, a 
prepaid system (e.g. when you pay in advance), a system for borrowing other 
GSM-networks and also something that is called roaming, when customers of 
other operators borrow the network. The customer also wanted the system to filter 
out some types of charging data e.g. calls that are shorter than a certain amount of 
time, calls to customer service etc. These calls are usually free of charge. The 
customer also wanted to know where their customers are physically located (it is 
cheaper to call from the countryside than from a city) and connect to the OSS 
(Operating Support System), that supervises the whole system if there are errors. 
We were told that this was a typical specification of requirements to start to build 
up a configuration from. 

11 Nielsen, 1993, p.18 
12 Nielsen, 1993, p.19 
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Network element 
In building up the configuration the installer must decide what data structure 
should be used. The data structure describes how the incoming and the outgoing 
data looks like. In this case there were four outgoing data specified but there also 
had to be one incoming data that came from the switch. We were told that the 
installers start by making these data structures. If an incoming data is recognised 
e.g. from an Ericsson switch, it can be imported. Otherwise a new data structure 
has to be created to match the format and this often takes a long time. In this case 
the pre-paid system was recognised and he said “this I recognise, so I could go and  
talk to my colleagues and see if that one could be re-used,”  He did not recognise 
the billing-system so he had to create one. To do this he needed to find out how 
long the data fields should be and what the data types were. This information 
could be found in the specification of requirements.  

 
After this was done he started to click out a network element (NE) that represented 
the incoming data in the configuration view. In the NE he had to specify what type 
of data that is in the incoming file from the switches. If a totally new system has to 
be built he starts off by checking that he can write the data in a file and save it on 
disk and see if he can read the file. If this does not work, he has to solve the 
problem before he can continue. 

Filters 
The customer also had other requirements. The information could not be sent 
straight through the PPSs, there had to be some filters in-between. The 
requirements said that calls shorter than x seconds should be filtered out. The 
installer told us that if the end-user wants to filter out CDRs, it should be done as 
early as possible in the configuration in order to keep a high performance level. In 
the specification of requirements it said that the end-user only wanted to charge for 
certain CDRs called msOriginating (e.g. when a call is made from a phone) and 
callForwarding(if a phone-number is forwarded to another phone-number). By 
having this information he could start to program the filters. This is how he 
reasoned while making the filters:  

 
“If the CDR that comes into the filters is a msOriginating or a msTerminating we want to 
keep these and filter out the rest of the calls. Now we have to filter out from the 
chargeable, we need to make a new filter. It seems like there is a big difference between 
the ones that are pre-paid and post-paid.  If they are roaming (visiting another network) 
they can not have a pre-paid subscription. We only have to find out whether it is a pre-
paid or not. Probably if it is a pre-paid it is an IN (Intelligent Network) service, so that they 
have some services in the switches where these pre-paid services are. If the incoming 
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data has something to do with IN it should be pre-paid and then everything else should be 
post-paid. First we check to see if it is billable and then if it is prepaid”. 13 

 
After this reasoning he had made two filters, one to filter out non-chargeable 
phone-calls and one to decide whether the chargeable were pre-paid or post-paid. 
When this had been made, the formatters had to be created. He started this by 
clicking out a formatter in the configuration view. If it was pre-paid the formatter 
of the CDR had to be changed in order be handled by the pre-paid system. In this 
case there already was a formatter he could re-use, otherwise he would have to 
create a totally new formatter and it takes a lot of time. He put a link from the 
formatter to the PPSs. In the PPSs it is decided how the CDRs should be saved. In 
this case he decided to only save on a disk because it was only a test configuration. 

 
Now the installer had made a flow for the pre-paid system but he also had to continue 
making the filters and formatters for post-paid flow etc. 

6.1 Analysis of scenario with an installer 
While watching the videotape we found out what in the filters and formatters were 
considered difficult. We had understood before that a user needs programming skills 
to create them but now we could see that the installer also used a special knowledge 
in doing them. We could see that he had done it several times before since he was 
pretty fast in finding the right information e.g. the data structure in the structure tree. 
We also saw that he had earlier experiences in solving problems that could come up 
e.g. when he did a filter he discussed with himself: “..if the incoming data has 
something to do with IN then we know that it is a prepaid". We understood that the 
knowledge of creating filters and formatters depend on programming skills, working 
experience that the user has related to the whole BGw and problem solving in 
building networks. 
 
We wanted to investigate how the filters and formatters could be simplified for the 
end-users, so they could get a better understanding of them. We started our design 
period and continued to meet different users to discuss this with them.  
 

13 Interview material 2001-02-13 
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Design period 
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7. Design focus 
 
During the ethnographic study we had discovered what skills are needed to be able to 
create the filters and formatters. We wanted to investigate what can be difficult for 
end-users when creating filters and formatters and if they could be simplified to make 
them more usable for the end-users. We reflected on if a graphical representation 
could be a solution. We decided this to be the design focus of the study and we 
wanted to meet more users at Ericsson to discuss this. 
 

7.1. Towards a graphical representation of the filters and formatters 
After analysing the videotape of the scenario with the installer we met other users to 
find out if a graphical representation could compensate the coded form of the filters 
and formatters today. A question we asked when we decided the focus was how a 
graphical representation could be representative for the end-users. 
 
We were told that one of the persons at Supply/Support already had created a 
prototype with a graphical representation of the filters and formatters. We decided to 
meet him to find out why he had created it and who it was created for. We wanted to 
know why the end-users wanted it and what needs they have. This was something he 
had not thought of, since his prototype was not intended to be used by the end-users, 
but by the users at Supply/Support at Ericsson Software Technology in Ronneby. We 
wanted to co-operate with him and find out if this prototype also could be of interest 
for the end-users. 
 
We decided to meet an engineer at Supply/Support, since they are the ones who have 
direct contact with the end-users, to find out if he thought a graphical representation 
of the filters and formatters would help the end-users in creating them. We were told 
that it is very rare that the end-users create their own configurations because it is very 
dependant on how much the local offices allow the end-users to be involved in 
creating and making changes in their configurations. The engineer did not believe a 
graphical representation could compensate the flexibility in the coded ones today. 
The strength with the code based filters and formatters is that there are no limits in 
how to create them. We understood that the graphical representation of the filters and 
formatters should not replace the coded form today, it should be a complement to 
them instead. 
 
To understand why it is rare that the end-users make their own filters and formatters 
we met the Design Maintenance Manager and one Supply/Support engineer. They 
told us that if the end-users at the customer make a mistake in the BGw and lose 
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CDRs, the customer is able to sue Ericsson for the mistake but this is very unusual. 
We understood that the end-users must be aware of the responsibility when making 
changes in the BGw GUI. 
 
We met the engineers at Supply/Support and personnel from Design Maintenance 
several times since they had different angels of what the end-users should be allowed 
to do in the BGw. After discussing with them they came to the conclusion that all 
end-users are allowed to make changes in the BGw but Ericsson gives 
recommendations whether they should do it or not. The recommendations are based 
on the end-users competence in the BGw. 
 

Workshop 
We wanted to get ideas about if a graphical representation of the filters and formatters 
could increase the end-user’s use of the BGw GUI so we decided to have a workshop 
with the Product Manager, the Supply Manager and one engineer at Supply/Support.  
All participants had seen the prototype, that was created for the users at Ericsson, and 
we wanted to know how a how a prototype could be made for the end-users. We did 
not focus on the design of it, instead we wanted a high-level discussion about what 
they think the problems are for the end-users when creating filters and formatters and 
how these could be solved. 
 
We had planned to have a short form of a future workshop. A future workshop 
consists of three phases, a critical, a fantasy and an implementation phase. The 
method is used to discuss a problematic situation, create visions about the future and 
how these visions can be realised14. We decided to have a critical phase and a 
combined fantasy and implementation phase. The reason for not having all three 
phases was that we only had one and a half hours in disposition, which is too short a 
time to do all phases of the workshop. The workshop was more a discussion of the 
problems with the filters and formatters today and how a graphical representation 
could help the end-users understand them better, to be able to create them themselves. 
 
Before the workshop we had thoughts about what the problems are with the filters 
and formatters today and some thoughts of how they could be solved with a graphical 
representation. During the workshop we discussed this further and the main issues 
were; 
 

• Diminish the gap between the configuration view and the filter and 
formatter view: 

14 Bødker, Grönbäck, and Kyng 1993 
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The main problem today is that the end-users and the local Ericsson offices 
find it difficult to understand and make their own filters and formatters 
because of the big difference in understanding the configuration view15 and 
the filter and formatter node view16. In order to create filters and formatters 
the user needs programming skills. We understood that it is important for the 
end-users who lack programming skills to get an alternative view of the filters 
and formatters. 

 
Before the workshop we had discussed with users at Ericsson that the 
graphical representation of the filters and formatters should not replace the 
coded form today, it should be a complement to them instead. When we 
discussed this the Supply Manager said; “If there was a graphical view before the 
code, that might reduce the gap so more people would understand it”. With this he 
meant that the gap between the views would be reduced since they are 
represented in a similar way and that both the graphical and the coded form 
should exist in the BGw GUI. 

 
• Skills needed from end-users to create filters and formatters 

When we had analysed the scenario with an installer making a configuration17 
we had understood that the user needs different skills combined to be able to 
create filters and formatters; programming, working experience that the user 
has related to the whole BGw and problem solving in building networks.  
 
During the workshop we got it confirmed that there are many different end-
users with different knowledge in the BGw GUI. We were told at the 
workshop that “some end-users have bought a whole network system from Ericsson 
and the BGw is only a small system inside of it. They see the BGw as a black box, 
they do not know how it works and what is inside of it.” We understood that the 
reason for this could be that they do not have the programming skills needed 
for creating the filters and formatters. They also do not have enough 
experiences related to working with the whole BGw and problem solving in 
the BGw, but there could also be other reasons for this we do not know about. 

 
We also were told that there are other end-users who have applications 
implemented outside the BGw, because they do not know that a specific 
functionality can be implemented in the BGw. Many of these end-users have 
experience in programming and also an understanding of the data-flow, but 

15 See Figure 2 
16 See Figure 3 and 4 
17 See 5.2. 
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still do not understand the BGw. We believe the skill they lack is that they do 
not have experiences related to working with the whole BGw. 

 
There are end-users who understand what comes into the BGw and what the 
output is, but they do not understand what happens in-between in the filters and 
formatters. They do not understand that the consequences of making a change 
in their network system also affects the whole BGw e.g. when the end-user 
inserts a new switch in their network this must be inserted in the BGw GUI as 
well. Otherwise the whole data can not be processed and the BGw will not 
work.  
 

• Could a graphical representation solve the end-users’ problems? 
We had understood that the end-users lack certain skills and we believed a 
graphical representation could diminish these problems. We continued to 
discuss how a graphical representation could increase the understanding of the 
filters and formatters and the data flow in the whole BGw, to increase the end-
user’s skills in the BGw. A graphical representation would give the end-user a 
visualisation of the programming code in the filters and formatters that could 
help to understand their functionality. If they understand what happens in the 
filters and formatters they also understand what happens in the whole BGw 
configuration. 

 
Today some end-users call Support to get help with small changes that they 
might be able to solve themselves if they understood the filters and formatters 
better and felt confident enough with them. The lack of understanding the filters 
and formatters also depends on the lack of education in it. When a BGw is 
installed at a workplace it is recommended by Ericsson in Ronneby that at least 
one end-user and a person from the local Ericsson office should attend a course. 
Most customers do not send anybody to attend these courses for unknown 
reasons. A graphical view of the filters and formatters combined with training 
could be a solution to increase the end-users’ knowledge and interest of it. 
 

7.2. Thoughts about the design focus period 
During the workshop we got an understanding of what the users at Ericsson believe 
are problematic for the end-users when creating filters and formatters. After the 
workshop we planned to discuss with the end-user what we were told they find 
problematic with the filters and formatters and what they think about the idea of 
representing the filters and formatters graphically. Unfortunately a few days later, due 
to economical reasons, we were not allowed to travel to the end-user. The design 
focus was based on how the filters and formatters could be simplified for the end-
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users by a graphical representation. This was now difficult to accomplish since we 
could not meet the end-user and get their opinions about it. The design focus period 
was almost over we had no time to change the focus. Instead we decided to base the 
focus on the second hand information we had about the end-users. 
 
During this period we believe we have found the difficulties the end-users have with 
the filters and formatters today and if a graphical representation could help the end-
users with these problems. After receiving all second hand information from the users 
at Ericsson we had to form our own thoughts about the problems the end-users have 
with the filters and formatters and how they could be solved graphically. 
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Results 
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8. Design thoughts of a graphical representation  
 
These are our conclusions based on second hand information from the users at 
Ericsson and our experiences from using different methods during the study. 

8.1. What are the problems today? 
• In the GUI, there is a big difference in understanding the configuration view and 

the filter and formatter node view. In the configuration view it is easy to just click 
out the nodes but the filter and formatter view demands programming skills.  

 
• The programming code in the filters and formatters are considered difficult to 

understand if you have not created them yourself. We have understood from the 
scenario with the installer that the code in the filters and formatters today, 
represent the work experiences the personnel at Supply/Support has in designing 
them. The code is not understandable enough if there are comments based on the 
work experiences the personnel at Supply/Support has with the BGw. This could 
be a reason why it could be difficult for the end-user’s to understand the filters 
and formatters. 

 
• It can be difficult to get an understanding of the whole data flow in the BGw if a 

user does not understand what happens in the filters and formatters.  
 

8.2. Would a graphical representation solve the problems? 
A graphical representation of the filters and formatters should be a complement to the 
coded ones today. Because it would give the user the possibility to choose which 
view to work with and it would benefit all users. Another reason for having the 
graphical representation as a complement is that the strength with the filters and 
formatters today is the flexibility in programming the code. If the graphical view is a 
complement to the programming view the flexibility in the code-based form today 
would still exist.  
 
To increase the end-users programming skills, a prerequisite should be that both 
filters and formatters are represented in two separate views. They should be 
dynamical, a change in the coded view should be visible in the graphical view and 
vice versa. The reasons for having two views is that the end-user can write the code 
in the programming view and then see it graphically to get direct feedback in the 
graphical view to of what has been done. The end-user could also do it in the opposite 
way by creating a filter or formatter graphically and then generate the code, to be able 
to visualise what the filters and formatters are supposed to do.  
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A complementary graphical view of the filters and formatters would also give the 
end-user a better understanding of how the installer at Ericsson has configured them 
to be able to understand the reason for an error when it occurs and to be able to 
correct it. If the end-users understand the filters and formatters better, they would get 
a better overview of the whole data flow in the BGw.  
 
A complementary graphical view of the filters and formatters would diminish the gap 
between the configuration view and the filter and formatter node view. Those end-
users who find it difficult to understand the code-based view would be able to see the 
whole BGw GUI graphically.  

8.3. Thoughts about a graphical representation 
We believe a graphical representation of the filters and formatters should be 
implemented in the BGw because it would give the end-users a better understanding 
of them to be able to be more active users in making changes in the whole BGw. We 
are though aware that the Billing Gateway is a specific product that demands certain 
skills from the end-users to be able to use it. It is not intended to be difficult to use 
but a system with such functionality is not understandable without a certain 
knowledge. It takes six months to get a fair view of the BGw and the end-user needs a 
certain training to be able to create the filters and formatters. We are also aware that 
all problems with the filters and formatters can not only be solved by making them 
graphical. A graphical representation of the filters and formatters may not mean that 
the user expands the knowledge in doing them because the user also needs work 
experience with the whole BGw.   
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9. Reflections about the study 
 
When we started the study at Ericsson we were newcomers who wanted to become 
part in their community of practice18. We saw the BGw Department as a community 
in which the participants have different skills and exchange them, e.g. the installers 
create the configurations at Ericsson to be able to exchange experiences from earlier 
configurations and to help each other when problems occur. 
 
We wanted to participate in this community of practice for several reasons. 
Lave&Wenger say that; “A person’s intentions to learn are engaged and the meaning 
of learning is configured through the process of becoming a full participant  in a 
sociocultural practice”19. We wanted to know about the users’ work experiences, 
knowledge and their social communication at Ericsson. To be able to do this we 
needed to learn about the user’s tasks, how they work with these tasks and we also 
needed to get an understanding of the BGw. When we felt this was accomplished we 
started to define a focus. 
 
During the study we entered a community of practice and discovered that Ericsson 
Technology in Ronneby mostly have second hand information about the end-users. 
This has affected the way we are used to work in a design process since we could not 
meet the end-users. We had to design for a work practice we did not know about.  
 
We had seen that the BGw was a usable product since it suited the work practice of 
the users at Ericsson in Ronneby. We wanted it to suit the end-users so they also 
could use it in their daily work. To make the filters and formatters graphical was a 
way for us to adjust the BGw GUI more to the users we found most important i.e. the 
end-users. 
 
Defining a focus 
It has been difficult to keep the same focus throughout the study for several reasons. 
We wanted to make the BGw GUI more usable for the end-users by getting their 
opinions and see how they work with it. The focus was supposed to be based on the 
meeting with end-users since we had the perception they use it in their daily work. 
Since we could not meet end-users, the direction of the focus was changed to 
concentrate more on the work practice of the users at Ericsson. We developed a focus 
based on their opinions and their thoughts about the end-user’s opinions. They were 
the only informants20 and their opinions about what the end-users should do in the 

18 Lave&Wenger 1991 
19 Lave&Wenger 1991, p 29 
20 A term invented by Perby 1995, see glossary  
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BGw were very important for the study. We had to rely solely on their information 
since we did not have the opportunity to meet end-users. It appeared that the 
information from the users at Ericsson differed, which has made it more difficult to 
keep the same focus and understand how the situation for the end-user is today. 
 
Difficulties in designing a mock-up 
When we started the design period we had the aim to create a mock-up of a graphical 
representation of the filters and formatters. The BGw is such a complex system and 
we were told that it takes half a year to get a fair view of it and three years to get a 
complete understanding of it. It would have been difficult for us to use specific 
Participatory Design21 methods e.g. mock-up workshops and future workshops 
because we did not have enough knowledge in the BGw to suggest design 
improvements with a graphical representation of the filters and formatters. To be able 
to create a mock-up we would have to understand all the functionality of them and 
exactly how they are created and used.  
 
The alternative would be to let the users at Ericsson create a mock-up from scratch 
but Nielsen argues this; “Users are not designers, so it is not reasonable to expect the 
to come up with design ideas from scratch. However, they are very good at reacting 
to concrete design ideas they do not like or that will not work”. To be able to get 
these concrete design ideas in form of a mock-up we would have had to design it 
beforehand, but after two months in the study it was impossible to have enough 
knowledge in the BGw to do this. Instead we have discussed ideas about a graphical 
representation on a high level with the users at Ericsson. 
 
Another reason for not designing a mock-up is that we would have brought out the 
design with the users at Ericsson. We have seen that the BGw GUI already suits their 
work practice and we wanted the graphical representation of the filters and formatters 
to suit the work practice of the end-users. If we had done a mock-up workshop with 
the users at Ericsson then the mock-up would have been formed to fit their needs 
instead of the end-users’. 

9.1. Future visions 
Our future vision is to increase the knowledge in the BGw so the end-users could 
make their own changes and understand how a certain error occurs. A graphical 
representation of the filters and formatters could fulfil this vision, but we think the 
end-users would still need training. They need to attend courses to learn the basics of 
the BGw in order to get the skills needed, e.g. an overview knowledge of the whole 
BGw data flow, for being able to make changes in the BGw. If the end-users have the 

21 See glossary  
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skills to make changes themselves it would, in turn, diminish the support work at the 
local offices and also at Ericsson in Ronneby. 
 
We have had the perception that the personnel at Ericsson have different future 
visions for the BGw and to what extent the end-users should be involved.  
 
• One opinion is to encourage the end-users to get the competence to be responsible 

for all changes in their own configuration.  
 
• Another opinion is that the local offices should have the control of the BGw and 

take care of all changes for the end-users so they should not be involved at all.  
 
• A third vision is to encourage the local offices and end-users to be competent 

enough to be responsible for making their own changes in the BGw.  
 
We find it important for Ericsson in Ronneby to have a shared vision about who the 
BGw should be developed for in the future and who the end-users are. Senge says; 
When people truly share a vision they are connected, bound together by a common 
aspiration 22.  It is more difficult for the users at Ericsson to achieve a goal, i.e. to 
make the BGw more usable for the end-users, if they have different visions of how it 
should be achieved. 
 
During the study it has been difficult for us to get an understanding of who the 
personnel at Ericsson see as the end-user; is it the customer who buys the BGw, the 
local offices or the users at Supply/Support? We believe this is the most important to 
understand to whom the product is supposed to be designed. It is also important to 
distinguish between the customer and the end-user, the end-user should be the real 
user. 
 
The BGw is supposed to be designed for the end-users and to get their opinions on a 
product and to be able to adjust it after their needs they should be involved in the 
design process. In the following chapter we give Ericsson alternatives of how this 
could be achieved. 
 

22 Senge, 1990, p.206 
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10. Reflections about involving the end-user in the design 
process 
 
At the MDA-program we have studied how the end-users should be involved in a 
design process. Schuler&Namioka23 say  “Participatory Design (PD) represents a 
new approach towards computer systems design in which the people destined to use 
the system play a critical role in designing it” We see the end-users as the destined 
people and the ones who should participate in the design process. We believe that if a 
change is to be made in the BGw GUI, e.g. a graphical representation of the filters 
and formatters, it should be based on the end-users’ opinions. To get their opinions 
they must be involved in the design process. As it is today, Ericsson has not done any 
research about the needs of the end-users, most of their opinions are based on what 
they think the end-users find problematic. This does not necessarily mean that it is 
true.  
 
It can be difficult to involve the end-users in the design process for several reasons; 
there are a great number of them, they could be key-persons in their own organisation 
and they are spread around the world. We have suggestions of methods we think 
would fit Ericsson in Ronneby; 

10.1. Focus groups 
Not being able to meet all users Ericsson could use the method focus groups. 
Nielsen24 defines focus groups as “a technique that can be used to access user needs 
and feelings both before the interface has been designed and after it has been in use 
for some time”. We think this technique would fit Ericsson as a way to involve the 
different users in the design process. The aim of a focus group is to assemble a group 
to discuss new concepts and identify issues and should consist of 6-9 participants. 
This is a more of a informal way of asking the users what they want instead of 
observing them. 
 
The optimal would be that the members in a focus group should try out a new version 
through use and give feedback on it before its release. Bødker25 recommends that the 
users should have the opportunity to test the design by using it instead of just 
reflecting over it, but we also think it would be good to just meet and reflect over the 
advantages and disadvantages of a released version. 

23 Schuler& Namioka 1993, xi 
24 Nielsen 1993, p 214 
25 Bødker 1990 
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10.2. Observation 
We believe that the users at Ericsson could use observation as a method to get an 
understanding of how the BGw is used by the end-user. “There is a well known 
axiom in anthropology that what people say that they do and what they do are not the 
same”26 By using the method observation, the users at Ericsson could see the work 
practice of the end-users and compare it to their own. In order to design a user 
interface it is important to study how the artefact is used in everyday work. We 
believe observation is an easy method for Ericsson to get this information about the 
end-users work practice since they would not have to prepare for the visit since they 
should not interfere with the end-users’ work.27  
 
Bødker believes it is also important to study the breakdowns since the end-users can 
have a repertoire of actions and know the system when everything works, but when 
something unexpected happens they do not know how to act.28 This is difficult to 
observe since it is not definable when breakdowns occur. If the users at Ericsson use 
observation as an ethnographic method they can use it for a short time and to get an 
overview picture of the work practice of the end-users. When a new BGw version is 
planned they are able to relate the end-user’s experiences in working with the BGw to 
make it more usable for them.  
 
Since it is impossible for all designers to visit the end-users an alternative would be 
combine the methods with videotaping. This is a way to mediate the information from 
the meetings to all personnel at Ericsson who are involved in the design process. 

10.3 Surveys 
A written survey is an inexpensive and generally acceptable alternative for usability 
tests29. We think a survey would be a way for Ericsson to get the users opinions of 
the BGw. With a survey all users can be reached compared to interview, as it is 
impossible to travel and meet all the end-users and local offices around the world. A 
survey should be reviewed by colleagues and tested by a small group before it is sent 
to the users. An alternative for Ericsson would be to use these surveys when they 
meet the end-users e.g. when they attend courses when the update a BGw version. 
Then they have some knowledge about the BGw. In order to get the best results, a 
survey has to have a clear goal.  We believe the goal for Ericsson could be to find out 
is why end-users do not make changes in the BGw and what the reason for this. 
 

26 Blomberg, Giacomi 1993, p 130 
27 Nielsen 1993 
28 Bødker 1990 
29 Schneideman 1998 

 39/45 

                                                



                                                                                                                                                                
                                                                                                                                                                      2001-06-14 

                                                           Bachelor’s Thesis 
Blekinge Institute of Technology                                                                     Tiina Martinson and Johanna Åkesson 
 

 
We believe that using specific methods is a first step on the whole towards getting the 
end-user opinions about the BGw GUI. When they are aware of the end-users’ 
opinions the BGw would be more usable for the end-users. 
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Final thoughts 
 
The most important experience we have got from this study at Ericsson Software 
Technology is how to design for end-users with only second hand information about 
them. The focus of the study was based on the end-users’ opinions about the filters 
and formatters, but since we could not meet them the focus of the study became based 
only on second hand information. The results from this study were also brought out 
the same way. This was an unusual way for us to work as MDA students. The 
reflections about involving the end-user in the design process are a way for us to give 
a solution of how Ericsson can change this situation. 
 
We would have wanted more time to reflect upon our own experiences from the 
study. Ackermann says; 
 
“People cannot learn from their experiences as long as they are entirely immersed in 
it. There comes a time when they need to step back, and from a distance reconsider 
what has happened to them30. 
 
For us, it took time to get a fair view of the BGw, to find a problem area, to work as 
the users do, and to step out of the community of practice to be able to reflect upon 
how they work and how we have immersed in it. During the study we have 
discovered that it is important to become native in a community, but it is even more 
important to step out of it and get an reflected view of the situation. 
 

30 Ackermann, 1996, p 28 
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Glossary 
 
CDR 
Call Data Record 
 
Ethnography 
A discipline trying to understand human behaviour, from the point of view of those 
studied. The studies are performed in the natural settings of the work practice. The 
methods used are a combination of observation, informal interviews and participation 
in work practice. 
 
Filter 
Filters in the BGw make it possible to route or discard CDR based in their content 
 
Formatter 
Formatters in the BGw make it possible to convert CDRs from one format to another 
and to modify the data in the CDRs 
 
GSM 
Global System for Mobile communication. A full digital system for mobile 
telephony. Can also be used for data communication. 
 
GUI 
Graphical User Interface. A GUI provides its user with a more or less “picture-
oriented” way to interact with technology. 
 
HCI 
Human Computer Interaction. The cognitive mechanisms grounded in human 
capacities for perception, memory and action. Researchers in HCI study the mental 
worlds of computer users, developing approaches and methods for predicting 
properties of the interactions and for supporting the design of interfaces. 
 
Informant 
A person to get information from, in this case about their work and work practice 
 
MDA 
Människor, Datateknik, Arbetsliv: the Swedish acronym for People Computers and 
Work. 
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Mock-up 
An easy-to-change model made out of paper, plastic or other not so expensive 
materials. Originally from the industrial world where mock-ups usually are 
manufactured in natural size. In the MDA program most often used to visualise a 
graphical user interface. 
 
MSC  
Mobile services Switching Centre 
 
NE.  
Network Element.  Can be for example, an MSC. The BGw receives billing 
information from these elements. 
 
Participatory Design 
Represents a new approach towards computer systems design in which the people 
destined to use the system play a critical role in designing it. Originated in 
Scandinavia. 
 
PPS 
Post Processing System. For example, a billing system, a fraud detection system or a 
roaming centre 
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