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EXAMENSARBETE 

Distributed business program using Microsoft .NET and 
C# 

Patrik Olsson 
 

Sammanfattning 
Denna uppsats beskriver arbetet som en utveckling av ett distribuerat affärssystem 
medför. Företaget Tjörns Musik och Service HB gav oss, undertecknad och Jonas 
Versén, uppgiften att skapa ett sådant system på grund av att det inte enligt dem fanns 
något sådant på marknaden. Efter övervägning bestämdes det att tekniken som skulle 
utnyttjas för att göra detta var Microsoft .NET med C# som programmeringsspråk. 
Givetvis skedde all planering och analysering med hjälp av UML. Uppsatsen kommer 
övergripande att beskriva dessa tekniker. Resultatet av utvecklingen och därav också 
rapporten blev en prototyp till ett affärssystem med de mesta av funktionaliteten som 
företaget var intresserat av inkluderat. Det kvarstår dock en del jobb innan programmet 
når den status som ett tillförlitligt affärssystem skall hålla. 
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Förord 
Eftersom uppsatsen bygger på en idé påkommen av Tjörns Musik och Service HB och 
sedan utvecklad av undertecknad och Jonas Versén kommer många delar av det arbetet 
användas till grund för text i både denna rapport och Jonas rapport. De delar som är 
identiska, såsom kravspecifikationen och ”use-case”-specifikationerna är dock lagda i 
appendix med endast referenser till sig inifrån den riktiga texten. Anledningen till varför 
inte arbetet delades upp mer och därav gjorde så att två helt olika rapporter kunde 
skrivas var att eftersom båda utvecklarna gemensamt fått uppdraget ville också båda ha 
den fulla kännedom om programmet som endast fås genom att vara fullt insatt i dess 
uppbyggnad. 
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Nomenklatur 

Term Förklaring 

UML Unified Modelling Language. Beskrivet i kapitel 6.1. 

ODBC Open Database Connectivity. Används som brygga mellan ett 
program och en databashanterare.  

C# Komponentbaserat programmeringsspråk. Beskrivet i kapitel 6.3. 

Microsoft .NET Ramverk. Beskrivet i kapitel 6.2. 

Salesman En anställd med endast sälj och uthyrningsrättigheter. Får lägga till 
kund. 

Serviceman En anställd med samma rättigheter som salesman men som även 
får ändra och färdigrapportera en service.  

Manager En anställd med alla rättigheter i systemet. 
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ABSTRACT 
This thesis describes the phases that a development 
of a specially designed business application brings. 
The company Tjörns Musik and Service HB 
contracted us, me and my colleague, for that 
purpose, because they had not found a system that 
could match their needs on the public market. We 
decided to use the framework Microsoft .Net and 
the programming language C# as a ground of the 
development. Of course we used the UML 
technology for planning and analyzing. The thesis 
also describes the techniques used to create the 
system. The result was a working prototype of the 
business system, with most of the functions ready, 
but also a lot of future work to be done. 

 

1. INTRODUCTION 
 Tjörns Musik and Service HB is a company that 
has a need for a new business system. Since the 
company is active in a couple of business areas, it 
has not found any business system on today’s 
market, which would fit their needs. Therefore a 
development of such a system is the topic for this 
thesis. The process of development is done by two 
people including the author. This is because the 
extent that a development of such a system brings. 
 As a result of the requirement specification that 
was being worked out by the company’s 
representative and the development team the 
business system will meet certain needs. A specific 
requirement that is very significant is about the 
system design of the program. The design has to be 
distributed. This means that the server and storage 
part must be separated from the main client 
software. By doing this the system will be easy to 
use in a larger environment where many employees 
or peoples work in the system on the same time, but 
on different computers and locations. This together 
with the functionality that the system will have 
makes the result unique on the public market, as far 
as the author knows.  
 The development process is based on a real 
software design model with all the steps of the 
process present. The process will begin with the 
requirement part of the modelling phase, in which 
all the requirements in the requirement specification 
is modelled as use-cases. Next step is to create the 
design model, in which the system is modelled with 
all the parts of it drawn as separate entities. 
Together with this part, the creation of models 
which shows the collaboration between system 
parts will be done. After all these steps are done and 
validated the process can go on and include the 
production of the real system. By following these 
steps, the development team will try to achieve 
better performance and higher reliability on 
resulting system. The complete result of this 

development process will be discussed in this 
thesis.  
 
 The report is divided into four sections. First out 
is a chapter describing the methods and techniques 
used throughout the project. The next part is the 
analyze phase which is followed by the design 
phase. The final part is the results. Here are the 
results of the report showed in form of scenarios. 
As a round up, the report ends with conclusions and 
a short chapter about future work. 
 
2.  PURPOSE 
 The purpose of this thesis work is to examine and 
describe the process that occurs in a development of 
an application that will work as a business system 
for the company Tjörns Musik and Service HB. It is 
also of importance to describe and give a simple 
picture of the techniques that are used during the 
development. Further on the purpose is also to give 
the contractor a working system that handles the 
needs of the company. 
 
3. DELIMITATIONS 
 The business system that will be the result of this 
report will only handle the things mentioned in the 
requirment specification The system will only 
support an environment running either Microsoft 
Windows® XP or Windows® 2000 on both server 
and clients. The thesis will not include the 
converting process that an installation of a new 
system will include, neither will it guarantee further 
work and support after the thesis has been written.  
 
4. BACKGROUND 
 The idea of the functionalities that the program 
should posses was raised by the company Tjörns 
Musik and Service HB. This company sells and 
handles rent of professional light and sound 
equipment. In recent time, the company has also 
begun some activities within the computer business 
where it builds and sells customer customized 
systems. Tjörns Musik and Service HB also 
perform service on all equipment that they are 
working with. The company is in its expansion 
phase and has no system that is able to handle its 
business processes. As of today Tjörns Musik and 
Service HB uses several systems to be able to 
complete its processes. The worst problem with 
such a situation is the lack of interoperability 
between the programs that represents the different 
parts of the company’s functions. Since the 
programs are commercial of the shelf-products, 
they are not designed specifically after the needs of 
Tjörns Musik and Service HB. This situation 
creates several problems and makes the daily work 
much more problematic than it would be with a 
business system that could keep track of the all the 
company’s processes. Such system would also ease 
up the commonly used and basic functions of the 
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company, such as sales management, service 
management and rental management.  
 Functionality that the program should posses 
was, as declared above, specified by the company 
and one of its executives Anders Inberg. Since 
Anders Inberg is working in OnOff, a lot of the 
functionality is based on the experience he has got 
by using the sale and service system at OnOff. 
Another program that inspired Anders when he 
specified the functionality was Administration from 
SPCS. This is a program that Anders and his 
companions have used within the company since 
the beginning. An example of a problem with that 
program is that it lacks the functionality to handle 
rent.  
 Because of some plans for the company’s future 
the system that should be designed has to be able to 
be used in a larger environment, for example a 
business store. This will affect the system in the 
way that it will be designed using a client/server 
technology. As a result of this the system will be 
able to be used by several employees on several 
terminals at the same time.  
 Since the company’s personnel are not 
experienced computer users, Anders had a wish that 
the system should have a standardized graphical 
interface. Therefore, it will probably be based on 
standard Microsoft Windows® look and feel. This 
will result in an easier and shorter time for new 
users to learn about how to use and navigate 
through the system. 
 
5. REQUIREMENTS 
5.1. Requirements Information 
These initial requirements were produced in 
cooperation between the development team of the 
author and Jonas Versén and Tjörns Musik and 
Service HB. These requirements may change during 
the development process. The team decided to work 
in a pair because both parts wanted to get full 
knowledge of every sub part of the program. The 
requirements specification can be found in 
appendix IV and will also be a part of Jonas 
Versén´s thesis. In this report there will follow a 
short summary of the complete requirement 
specification.  
 
 The system should be able to handle sale, service 
and rental transactions. This means that a customer 
should be able to buy or rent an item as well as 
hand it in on service if it gets broken. If an item is 
bought the system should also be able to revoke the 
sale, if the customer chooses to return the item. In 
the rent part there must be a function for returning 
rents. The system should also be able to handle 
customers, employees and products management. 
These parts are of course vital for the functionality 
of the system. Both employees and products should 
be able to be stored in different categories. In 
employees the categories should be salesmen, 

servicemen and managers. In the product 
management the categories must be dynamically.  
 The service part is a complex function. It should 
be possible for a normal salesman to enter a service 
errand. To edit information and set status to a 
service the logged in user must be at least a 
serviceman. A service errand should also be 
possible to create if the company itself wants to 
hand in one of its own items on service. However, 
this is not a functionality that a normal salesman 
should be able to perform.  
 The system must also be able to handle orders. It 
should be possible to create an order, check in an 
order that has been received and to clear certain 
items on a pending order. The order management is 
a part that should be placed in the administrator 
program and therefore only available for managers.  
 
6. TECHNOLOGIES 
6.1. Unified Modelling Language 
 UML is an abbreviation for Unified Modelling 
Language and is a modelling language used to 
create visual models of a software system. UML 
contains syntaxes, semantics and guidelines used in 
development [1]. The reason for why UML is used 
when creating systems is that UML makes it 
possible to express a complex reality in a more 
formalized way. By doing this, it is easier to focus 
on the essential parts of the development. It is also 
easier to get an overview of the system and because 
of that, find better solutions on complex problems. 
 There are other methods that address solution for 
almost the same problems as UML does. Two 
examples of such methods are firstly, Broochs 
method, developed by Grady Brooch and secondly 
the Objectory method (later called OOSE), 
developed by Ivar Jacobsson. The main different 
between these methods and UML is that UML has 
finished grammar for graphic description [1]. 
 UML basically contains three types of graphical 
elements. These graphical elements are explained in 
[1]. The first element is things. Things can be for 
example objects, packages, components or 
notations. The second type of elements is relations. 
This element connects other type of object with 
each other. Objects can be connected through 
generalization, realization and dependence. The last 
graphical element is diagrams. A diagram contains 
a collection of interesting objects and their 
relations. Diagrams show an overview of graphical 
elements like objects and packages. The diagram 
can also show the layout of the entire system. The 
most common diagram types will be explained 
below. 
 
6.1.1. Class diagrams 
 This diagram shows the static structure that exists 
when designing a system. Such structures can be 
classes (objects) with attributes, operations and 
relations between each other. The purpose of this 
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diagram is to show connections between the 
classes. A class diagram is shown in figure 29 in 
Appendix I 
 
6.1.2. Object diagrams 
 The object diagram shows objects and their 
relations. An object diagram could be a “snapshot” 
of instances modelled in a class diagram. 
 
6.1.3. Use Case diagrams 
 In use case diagrams the use cases and their 
actors are modelled. A use case describes a process 
that can be accessed by an actor. For example, 
selling a product could be a use case. Use cases are 
very essential in the development phase because 
they describe the practical functions that system 
must possess. Details about the use case are also 
filled in. For example every use case must have an 
actor, definition for pre- and post-conditions if such 
conditions exist, and of course main and alternative 
flow of activities. By actor it is meant the person or 
the part of the system that triggers the use case. Pre-
conditions specify the conditions that have to be 
met before the execution of the use case. Post-
conditions are the opposite. It specifies what 
changes have has to be made after the use case has 
been executed. The post-conditions can easily be 
checked by using the “curtain model”. By using 
this, a snapshot of the system in its initial phase 
should be put into mind and then the system should 
be “hidden” behind a curtain. When the system is 
shown after the use-case has been conducted, the 
initial and the result state are compared and the 
changes are exactly what should be written in the 
post-condition part. 
 The main and alternative flows are a list of things 
that happens during the use case. The basic steps 
are numbered and written down in the main flow 
list. If there are any alternative flows to the ones 
specified under the main flows, they are written 
down under “alternative flows”. This could be if a 
customer doesn’t have enough money when 
performing a transaction, the transaction should be 
cancelled and therefore an alternative flow to the 
corresponding main flow.  
 Another definition that could occur in a use case 
is extension points. This specifies that a use case 
actually uses another use case for special things. 
Exemple: If a salesman is going to create a new 
sale, he needs to be logged in to the system. The 
login procedure is used in a wide range of different 
use cases and therefore every one of these use cases 
extends a login use case. The login use case is an 
independent use case and therefore it can be used as 
an extension use case in other use cases.  
 Examples of use case diagrams can be found in 
figures 24-28 in Appendix I 
 
 
 

6.1.4. Sequential diagrams 
 This diagram shows the interaction between 
objects. The sequential diagram also includes a time 
aspect of each interaction. This gives a good 
overview of when things are going to occur, and in 
what order things will be executed. 
Communications between objects are really 
function calls and their return values. 
 
6.1.5. Collaboration diagrams 
 This type of diagram is like the sequential 
diagram designed to show interaction between 
object. This diagram however, does not include a 
time aspect like sequential diagrams but the 
messages and collaborations between objects are 
numbered and are modelled in their correct order. 
This makes it possible to transfer the collaboration 
diagram to a sequential diagram. Collaboration 
diagrams are used in this thesis and are shown in 
figures 30-33 in Appendix I 
 
6.1.6. State chart diagrams 
 The state chart diagram shows the states, 
activities and state changes that an object can have 
or perform. Different events that could trigger a 
change of state are also displayed in this diagram. 
By modelling all of these things, this diagram gives 
an overview of how an object in a given state will 
react when something in the system changes.  
 
6.2. Microsoft .NET Framework 
6.2.1. Introduction 
Microsoft .NET is a new technology developed by 
Microsoft corporation. Developers that have been 
working with windows programming before, such 
as Win32 API and COM technologies will find that 
.NET is a whole new world. The frameworks that a 
windows programmer had to be familiar with are 
replaced with a new framework, a framework that is 
less complex but more powerful [2]. The .NET 
framework is built of several “building blocks”, 
which will be explained further in this thesis.   
 .NET is also developed for cross-platform use. 
This means that a program written by a windows 
developer should not cause any problem if it is 
executed on a computer with a different operating 
system or architecture. This is done by having a 
“virtual machine” on the computer that handles the 
execution of .NET applications. This technology is 
similar to the one that Sun uses in their 
programming language Java. 
 The technology .NET is not only developed to be 
platform independent, but can also manage different 
coding language. Because .NET is a framework and 
not a programming language, one must select a 
language to write the code in, before starting to 
develop any application. This is a very good thing 
about .NET. By supporting this, the opportunity to 
start using the .NET frameworks is given to almost 
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every programmer working with a well known 
language. For a company this is very positive, 
because they could easily start using the new 
technology without having to send all their 
developers on courses and educations to learn how 
to use a new language.  
 To be able to run a program written on one 
computer directly on another computer, without 
doing any changes in the code, or recompile it, the 
framework must have implemented support for this. 
The requirement of the framework is even bigger if 
functions like being able to handle different 
languages are built in. Here will follow a 
description of the parts that the frameworks consists 
of, and the parts that makes these features 
mentioned above possible 
 
6.2.2. CLR 
 CLR is an abbreviation for Common Language 
Runtime. This is the core in the .NET environment. 
CLR is the part responsible for the execution of 
.NET programs. The CLR handles the conversion 
between an intermediate language (IL) into native 
machine code that is aimed to be run on the 
machine on which the CLR is installed [3]. When 
compiling a .NET program, the result is a PE file. 
PE stands for Portable Executable and is the format 
used in .NET. This is the file that the CLR reads the 
intermediate language from. The CLR is also 
responsible for the memory management and as a 
subset of this, even the garbage collector [3]. 
Further on the CLR is also responsible for security 
controls. As an example the CLR checks whether a 
specific part of the code really is granted to be 
executed with the specified permission.  
 Since the CLR must be able to interpret code 
written in a wide range of different languages, it has 
be able to specify specific types and map them to 
the native types of the machine the CLR is running 
on. This task is performed by the CTS (Common 
type system) in the CLR. The CTS is a system that 
keeps track of all the types. For this system to be 
able to function, all the languages that are working 
with .NET has to have mapped all it’s type to the 
types in the CTS. This makes the languages operate 
seamless with types, since all languages uses the 
exact same types [2].  
 
6.2.3. CLS 
 Of course types are not the only thing between 
languages that has to be taken into consideration if 
two or more languages should be used together. 
This is why the CLR also has a system called CLS 
(Common Language Specification). The CLS 
specified the minimal features that a language that 
is used in the .NET framework must support. This 
system does not care about how a function is 
implemented, by using different keywords, it just 
cares about that the function is able to be 
implemented. For example, the CLS does not care 

how the syntax for inheritance is implemented in a 
language, but it cares about that inheritance in fact 
is implemented [2].  
  
6.2.4. Base class library (BCL) 
 The .NET framework consists of a huge amount 
of managed code classes that are very strongly 
integrated with the CLR. The result of code written 
entirely with .NET BCL is code called “managed 
code” [3]. This code fully supports all the 
advantages of .NET, for example the security 
issues. If an older type of code, that is not written in 
.NET, is used it is called unmanaged code.  
 
6.2.5. ADO.NET 
 ADO, which stands for ActiveX Data Object, is a 
way for windows applications to access data 
sources. ADO was the predecessor to ADO.NET 
which was developed and shipped among with the 
.NET framework. The main differences between 
ADO and ADO.NET are that ADO.NET has native 
support for XML and was designed to work in a 
distributed environment, as explained in [5]. 
ADO.NET also supports the handling of 
disconnected record sets. This enables devices like 
PDA’s and mobile phones to work with contents in 
a database even when they are not connected to a 
database. All things that are changed in the record 
set are cached so it will be processed the next time 
synchronization is made. Internally, the 
components of ADO.NET use XML when passing 
information between each other. The components of 
ADO.NET will be explained briefly below by using 
information from [5]. 
 The dataset is the core component in the 
ADO.NET architecture. The dataset is like a 
database that is read into the memory and contains 
tables, and relations between them.. Since datasets 
work disconnected, it only needs the connection to 
a database while it is filled with data, and when it is 
time for synchronizing the changes that have been 
made during the time that the system was 
disconnected from the database. Datasets both reads 
and stores data through XML streams. Where the 
streams are coming from or where their destination 
is, is not anything that the dataset has to take into 
consideration. The component that handles such 
things is the dataadapter.  
 The Dataadapters components are responsible for 
handling data between the dataset and the database. 
By using one of the four properties of the 
dataadpter, the SelectComand, it is possible to 
populate a dataset. When doing an operation like 
that, the content of a database is transferred, using 
XML streams, from the database to the dataset. 
When changes are made in the dataset, it is only 
necessary to call a function at the dataadapter called 
“update” to get all the changes that has been done 
and to call the other three properties of dataadapter 
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which are InsertCommand, UpdateCommand and 
DeleteCommand.  
 Datatable is actually a part of the dataset. All data 
inside a dataset is stored in datatables.  
 A Dataview acts as a kind of filter on a 
disconnected dataset. If an application has filled a 
dataset, a user may want to search in all the data. 
Then the dataview with the search criteria is 
attached to the datatable in the dataset and as an 
effect of that only the results from the search is 
shown.  
 
6.2.6. ASP.NET 
 ASP or Active Server Pages as it is called is the 
technology from Microsoft to create dynamic web 
pages. ASP.NET is not only the sequel to ASP with 
improved performance, but ASP.NET includes a 
wide range of new possibilities. For example, in 
ASP.NET programming code is separated from 
HTML code. The fact that ASP includes both parts 
of code in one file makes it difficult to work with in 
a larger environment where designers are not the 
same people as the programmers.  Another 
drawback with the old ASP is that it only supports 
scripting language like VBScript and Jscript. These 
“languages” has fewer possibilities than ordinary 
programming languages and are also compiled at 
runtime, which makes the system load on the server 
very high if it encounters high traffic load [5]. 
Microsoft did a drastic change to address this 
problem when they developed ASP.NET. What 
they did was that they added support for compiled 
code, like compiled C#, Java or any other .NET 
compliant language, on the server side [5]. As a 
result of this, the server can handle much more 
access’ than ASP servers can [5].  
 Another great feature with ASP.NET described in 
[4] is the opportunity to develop web services. With 
web services you can spread out different parts of 
an application on different locations. For example if 
you are developing a web page that will be 
handling some peace of information to the user, you 
might want to display the weather information on 
the location that the user is situated. Instead of 
writing your own code or application for this 
function, you might find a web service on the 
Internet which is doing the exact same thing. Then 
you can use this web service in your own program 
and the development cost for the application is 
decreased. A web service can also be accessed by 
an ordinary application that is not intended for the 
web. 
 All these features together with a great support 
for XML and a huge library of classes that is ready 
for use makes ASP.NET a strong competition in the 
future web developing. 
 
6.2.7. Windows forms 
 Windows forms is the library to use when 
developing a windows application. This library 

consists of a large amount of the most commonly 
used in a standard windows application. These 
components are easy to use and give a 
heterogeneous look to the application. 
 
6.3. C# 
 The programming language used to develop the 
application that should be the result of this thesis is 
C#. C# is a new programming language released to 
the public in the year 2000 by Microsoft 
Corporation. When Microsoft developed C#, they 
developed a component based language. They also 
made a language that is fully object oriented 
language where everything is treated like an object.   
 Being a component based language, as C# is, 
means that it has full support for using external and 
remote components. The definition for components 
can be expressed like the author of [5] has 
specified: “A component is a self-describing, 
reusable program, packaged as a single binary unit, 
accessible through properties, methods and events”. 
It can include multiple classes and resources and 
are often language independent. This extends the 
usability of components because developers all over 
the Internet can use each others components. It does 
not even matter if they have been writing the code 
using the same language.  
 By stating that everything should be treated as 
objects the creators of C# removes the “magic” 
types that a language like Java has. For example, in 
Java both String and string exists. String is treated 
as an object but string is not. In C# such types has 
been removed and only a string type which is an 
object exists.  
 Another great advantage of C# is that it is very 
similar to languages like C++ and Java. This fact 
makes the conversion from older languages to C# 
easy and low in cost for a company. 
 The developer team for the application that this 
thesis should result in chose C# because it was a 
natural part of the .NET framework. We also based 
our decision on speed and how easy it was to set up 
and use database connections. Furthermore we took 
into considerations what programming language 
that could implement the client/server pattern that 
the application should be developed using, best.  
 
7. ANALYSIS 
7.1. Use cases 
 Each use case is modelled and analyzed using the 
above mentioned UML technology. Therefore, each 
use case also has a diagram that graphically shows 
its layout. These diagrams will be included in the 
Appendix I. In this Appendix, the pictures of the 
real use cases will also be included. A real use case 
is a combination of the specification written to an 
ordinary use case and a screenshot of the 
corresponding function in the program. The use 
case specifications can be found in Appendix V. 
Since the use cases are a vital part of the system and 
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models all the needs and functions that the system 
should posses, they were created together with 
Jonas Versén and will be a part of his thesis as well. 
Since this is the case, the specification texts are put 
in the Appendix. 
 
8. SYSTEM SOFTWARE DESIGN 
8.1. Server 
 The system software design class diagram for the 
server was made after the use case diagrams were 
finished. By creating the design class diagrams 
together with sequence diagrams, one could more 
easily find objects and classes that should be a part 
of the system. The design class diagram for the 
server can be found in Appendix I, figure 29. Most 
of the objects shown in the diagram are so called 
marshal by reference objects. This means that the 
values which the client sets and reads are values 
stored at the server. This is a design feature since it 
eases up the process when the server is supposed to 
write data to the database. When a client creates for 
example a sale object from the sale transaction 
class, it receives “a handle” to the object. When it 
later sets all details about the sale in the object, it is 
stored on the server. When the client is finished and 
calls the commit function, everything is stored in 
the database without having to move object values 
or anything, since everything is already located on 
the same physical area as the commit routines. They 
are also exposed as so called Client Activated 
Objects which means that each and every client that 
requires an object of a class gets its own instance of 
that object. This is a demand since many clients 
could disturb each others transactions if they did 
not have their own. 
 
 The different transaction classes, rent, sale and 
service, are all inherited from the base transaction 
class. This is done because many of the details that 
should be included in a transaction object are the 
same for all the types of transactions. For example 
every transaction should have a salesman ID, 
customer ID and items. The class MiscTransaction 
is an exception though. This class is used for 
transactions to the database that do not include 
financial information. Examples of such 
transactions are adding a product, supplier and 
employee. Even editing of items like products, 
suppliers etc, uses an instance of this transaction 
class. This class do inherit from the base transaction 
class but it only uses the function routines and not 
the properties. 
 
 As shown in the diagram, the transaction classes 
are only used for handling information about the 
specific transaction. Responsibility for 
communication with the client or the database is 
given to two different classes. Communication to 
the client is handled by a special class that only has 
to “expose” the other classes. This class is therefore 

not modelled in the diagram since it is “invisible”. 
The communication with the database is done by 
the TransactionConnection class. This class is also 
designed to be able to log certain things to a log 
table. The logs are meant to write something that 
should be readable by a human, about a transaction. 
Since this feature is not acknowledged by our 
contractor Anders Inberg it will not be functional in 
the initial release of the system. 
 
 Each type of transaction class also uses a 
corresponding business rules class. This could for 
example be a rent business rules class which 
calculates what price an item that should be rented 
for a specific amount of days should have. The 
meaning with these classes is that it should not be 
possible for a salesman to enter what kind of price 
he or she would like to. Also other rules that can be 
implemented later would fit into such a class. 
 
 When something is requested form the database 
the server’s class ReadFromDB is used to fetch it. 
This function is located in an own class and simply 
selects the information from the database and stores 
it in a DataTable. When the table is filled it returns 
it to the requesting object. The return format, 
DataTable, was chosen because this is the smallest 
way to transfer data from a database. The DataRow 
which could be used if the information that should 
be received from the database only contained one 
row is a class without a constructor and it can not 
be created in a normal way, nor be transferred over 
.Net remoting. This is because it lacks the 
possibility to be serialized using XML. This is the 
reason why all the transfers between different parts 
that communicates over remoting use DataTables to 
send and receive values.  
 
 This server design class diagram is created to 
make the layout of the server as easy and effective 
as possible. Since it communicates with the client 
over standard .Net remoting it is easy for other 
people to develop applications that could be 
integrated with the application suite. 
  
8.2. Sale client and Administrator client 
 The client and administrator software suites are 
developed quite freely from the specifications given 
about the server. Rule about how data should be 
transmitted is shown in figure 30 in Appendix I. 
This shows how the adding and modification of 
general data should be done. General data uses the 
MiscTransaction class and sends the complete 
SQL-string to the server. When the same thing 
should be done in for example rent or sale, the 
client only adds a DataTable containing a products 
details and also some additional information that 
are important in the specific case. The 
corresponding rule about getting general data form 
the database is shown in figure 31 in Appendix I. 
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 Another thing that was clearly specified and 
modelled was how the client must do in order to 
open new forms. For example it must require 
password to open a new sale or rent form. This 
password check is always done when opening a 
new form. This is a task that should ease up the 
work when implementing the logging functionality 
fully. The sequence diagram showing how a 
creation of a new form should be done is shown in 
figure 33 in Appendix I. The parameter sent into the 
Identification class is a handle to a new form 
instance. This is passed to the idenfitication form 
because it should, after a login success, create the 
object of the new form and display it to the user. 
 
9. REALIZATION 
 When everything was modelled and finished and 
the conversations with our contractor did not 
contain anything else that they would like to 
include in to the system, we had come to the 
realization part. This is when the planning was a 
little bit set aside and investigation on how to 
perform special things in the desired programming 
environment took place. The first thing to do before 
start with the coding parts was to set up a place 
where the code and documentation about the project 
could be stored. The team decided quickly that what 
it needed was a system that could support the needs 
for collaboration and information sharing. 
Therefore a CVS (Concurrent versioning system) 
was configured and installed on a computer that 
always had connection with the Internet. The CVS 
server contained modules for all the parts of the 
system we were developing. By doing this one 
could easily check out parts of the system to work 
on without having to check out the entire system.  
 
A useful bi-product that has evolved during our 
development phases is the project called 
“Codebase”. In this project, things that are used 
frequently are put. Like listviews, input dialogs etc. 
By doing this it made it easier to reuse functionality 
of for example a listview without having to write 
the same kind of code many times. This also 
brought extra features and functionality to these 
classes, making them meet our needs better.  
 
 For trial and testing purpose throughout the entire 
system software development process, there was a 
certain variety in how the services and parts of the 
application were placed. Sometimes all the services 
like database management server, our developed 
server and the clients were all run at the same 
machine. In some other configuration the database 
server was installed on an own computer which also 
was the case with our own server. By doing this we 
tested that the application met the needs of being 
distributed and that it still was functional.  
 

 Further, we began creating the system by starting 
with the administrator part. This was because we 
needed the functionality to add things to the 
database before things like sale, rent and service 
could work in the sale client.  
 
 The administrator program contains several sub 
programs that handles the manager tasks that were 
described in the use cases above. These sub 
programs are described as “parts” since they all are 
accessed under the administrator program. The 
following tasks are available in the administration 
program, product and category management, 
supplier management, employee management and 
order management.  
 
 All the parts are created using the same graphical 
user interface (GUI). This is the GUI that is 
mentioned under the use case specifications for the 
product and category management earlier and 
shown in figure 16 in Appendix I. The GUI reminds 
very much about the standard GUI in for example 
Windows Explorer. This was a thought the team 
had when starting to plan how the interface should 
look. By doing it in such a way, the team believes it 
will be easier to learn for people who have not yet 
learned to master the program. It is also possible for 
users to alter their list modes in the areas that show 
all the items in a specified category. The valid 
modes are small icons, large icons and detailed list. 
Of course there are slight differences between the 
parts depending on what their task is to perform. 
The part with the most advanced layout is the 
product and category management. Here are things 
like drag and drop and creation of new nodes in the 
tree view well implemented. Each part that opens as 
child forms in a larger form has its own options for 
the functionalities that the child form possesses. For 
example the product and category management has 
easy accessible functions (by pressing the right 
mouse button) for adding, deleting and editing a 
product as well as adding and deleting categories. 
 
 The sale client program also uses the product and 
category management. However it lacks some 
functionality in that “version”. A salesman or a 
serviceman should not be able to add, delete or edit 
products or categories, so the only possible action 
in the client is to search and view products and 
opening their related files. This part among with the 
customer management which is located in the sale 
client is the only two parts that uses the GUI of a 
file explorer in the client program. The reason why 
for example the sale form not uses such a GUI is 
that the speed is of big importance. The GUI of the 
sale form is shown in figure 2 in Appendix I. The 
same thing is valid about the speed in the rent 
section. This layout is presented in figures 5-7 in 
Appendix I. 
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 The customer management is fully accessible for 
a sale or serviceman. This is a requirement since it 
should always be possible to add or edit a new or 
existing customer.  
 
 When the rent procedure and its forms were 
developed, an important detail was that the 
information regarding the rent should be able to be 
inserted at any time. This means that the order of 
setting the date of the rent, adding products and 
alter customer should not be in a sequential order. 
This made the development of this function a bit 
more complex since the check for available items 
had to be done several times depending on what 
products that had been added to the list of rental 
items. To ease up the user interactions, two 
calendars were added to the form. On the first tab 
where date and customer information is set, shown 
in figure 5 in Appendix I, there is an overview 
calendar showing all the occupied dates for items in 
the list of rented products (figure 7 in Appendix I). 
On the second tab page where products are added, 
figure 6 in Appendix I, there is another month 
calendar that shows the salesman the occupied dates 
for the selected product only. If the salesman clicks 
on a date, he or she will get information about the 
rent in the field next to the calendar. If the product 
is added to the rent it is shown on the third tab, 
where all items are listed with appropriate 
information (figure 7 in Appendix I). It is these 
products that needs to be included if a salesman 
decides to change the date of the rent afterwards. 
Since it gets worse to find free dates after a couple 
of products are added to the list, the salesman will 
have great use of the month calendar on the first 
tab. 
 
 The last part in the client is the service part. This 
has its own GUI that differs from both the file 
explorer view and the GUI that the sale and rent 
forms have. The reason for creating another GUI 
for the service is that the natural flow of a service 
errand is much like the way in which wizards are 
followed when for example installing a program. 
Because of this and some conversation with our 
contractor the team decided to develop the service 
part as a wizard with steps that collected all the 
information needed to register a new service errand. 
The base classes of the wizard are reused from a 
foreign source. With base classes means the classes 
that holds the functionality for the design and 
functions like moving forward and backward in the 
steps. Before the classes were used, an e-mail was 
sent to the author of the original wizard, asking him 
whether it was okay or not to use it. The answer 
was positive and can be found in Appendix II.   
 
 The two main programs in the suite are 
developed as MDI forms. This means that they are 
the main forms and each sub form is displayed 

within them. By doing this the user experiences the 
program more as an entity then if the sub forms 
should have opened as separated programs.  
 
10. RESULTS 
10.1. Overview 
 As a presentation of the results in this report a 
series of scenarios will be shown. The functionality 
of these scenarios shows what can be done in the 
program and how to do it. All scenarios starts with 
the program already started. To start the 
administrator program one has to be authenticated. 
In the sale client the authentication happens each 
time a form is created and shown to the salesman.  
  
10.2. Adding and editing a product 
 This time, a manager wants to add a product 
called “US Robotics Courier 28k8 Modem” to the 
product database. The manager firsts opens the 
product management form in the administrator 
client. Since the right category for modems does 
not exist he has to create it first. The modem 
category should be placed under “Data” and the 
manager therefore right clicks on category “Data” 
and selects “Create new category” (figure 1 in 
Appendix III). When the dialog box appears he 
enters “Modems” and presses OK as in figure 2 in 
Appendix III. Now the category is created and it is 
time for the manager to add a new product. When 
the category “Modems” is marked he clicks “Add 
product” in the context menu. Now information is 
supposed to be filled in and it looks like figure 3 in 
Appendix III. When everything is completed, the 
“Save” button is pressed. Then a notification 
appears on the screen telling the manager that the 
product was added and everything went well. Since 
the manager entered the wrong price, he has to edit 
the product. He marks the product of choice and 
press’ the “Edit Product” menu item (figure 4 in 
Appendix III). Then the edit fields get visible and 
the price may be altered. When he is finished with 
the product he press the save button again. If there 
were some documents like manuals or pictures of 
the product, they could be dragged into the area of 
the product, and then saved along with the product 
details. Of course the product could instead of 
being edit being deleted, but that was not what the 
manager wanted to do in this case.  
 
 At a later point of time the manager realizes that 
he made a mistake and the modem should not be 
placed directly under the “Modem” category but 
rather under a sub category called “Analogues”.  
Then he creates the “Analogues” category under the 
modem category, and then drags the product from 
the modem to the analogues category. By doing 
this, the product has changed the category in witch 
it belongs and has also got a new ID. 
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10.3. Adding and editing an employee 
 This scenario will result in that an employee of 
name “Anders Svensson” is added to the database 
with the rights of a salesman. As the example with 
adding a product, the manager first starts the 
employee management part of the program. This 
form shows all employees categorized after the type 
of their employment (figure 5 in Appendix III). By 
clicking the right mouse button, the manager is 
presented with a context menu that shows the 
choice “Add employee”. This brings up the fields 
displayed in figure 6 in Appendix III. When all 
information about the employee is filled in, the 
manager can press “Save” and add the employee to 
the database. The personal code that is a detail that 
has to be filled in is the identification string for the 
employee. This string can either be manually 
entered or generated by a click on the button 
“Generate”. After the salesman information has 
been saved, the new employee appears in the list 
over salesmen. If the manager wants to edit the 
salesman information he clicks on the salesman and 
the fields specified under the add process is shown. 
An option that makes the employee deactivated is 
also available. This can be good when the employee 
is not working in the company anymore. The edit 
form of the salesman looks like figure 7 in 
Appendix III. In that screenshot the manager has 
altered the salary of the employee. 
 
10.4. Supplier management 
 This time the manager has contacted a new 
supplier and has met an agreement with them, 
which results in that the managers company may 
buy products from the supplier. Then the manager 
wants to add this supplier to the list of other 
suppliers. The procedures for adding and editing a 
supplier are very much like the ones described in 
the employee part. The manager opens the supplier 
management form and clicks on the “Add supplier” 
menu item. Then the fields that are available for 
suppliers are shown and the manager can start to fill 
them out (figure 8 in Appendix III). After 
everything is done, the save button is pressed and 
the supplier is added to the database. To edit the 
supplier, the manager just presses the “Edit 
Supplier” menu item instead of add and the fields 
filled in are visible.  
 
10.5. Order management 
 Now the manager have noticed that the amount of 
MP3 players of the model “MP-100” from “Jens of 
Sweden” is very in the stock. Therefore he decides 
to make an order to the supplier of the players. The 
way the order management is opened and accessed 
is the same as the earlier scenarios with suppliers, 
employees and products. When the form is opened 
there are two “categories” in the tree view (figure 9 
in Appendix III). The first one is to add an order 
and the second is a top node for two leave nodes. 

The first leave node is called “Pending orders” and 
stores the orders that have been sent to its supplier. 
The “Generated orders” are stored orders that has 
not yet been acknowledged and completed. The 
first step in this scenario is of course to select the 
“Add order” node. Then a form with a lot of fields 
is presented (figure 9 in Appendix III). The first 
thing to do is to choose a supplier from which the 
products should be ordered. This is done by filling 
out the text field marked as “Supplier ID”. If the 
manager does not now the ID of the supplier, he 
could enter a “?” character and a search box is 
shown. In here he could write the search string and 
then find the wanted supplier. After this is done, 
several fields are filled in with data about the 
supplier. In this case it is the supplier “Dustin AB” 
that has the music player. After the supplier is 
chosen, the part of the add order form that handles 
products are activated and it is time to add products 
to the order list. In this case, the manager only 
wants to order music players. He decides to order 
ten units of them. When entering the product ID 
this is done in the same way as in earlier ID inputs. 
If the manager knows the ID he writes it down. 
Otherwise he could enter a “?” and search for it in 
the box that is showed. As a third way of entering 
ID’s it is possible to find the product in the product 
management form and drag it over to the order 
form. Then all fields are filled out about the product 
or supplier, as well as when the manager finds it by 
searching or specifying ID’s manually. When the 
fields about the product are filled and the proper 
amount that should be ordered of that product is set, 
the manager should press the “Add to order 
button”. Then the product is added to the order. If 
any more products are supposed to be ordered from 
the same supplier, it could be added directly. In this 
case, the manager is satisfied with the “Jens of 
Sweden” players and presses the “Send order” 
button. By doing this he places the order in the 
“Pending orders” category. Before the order is 
moved, the manager needs to give it a name. This is 
a dialog box that appears and lets the manager 
specify a name (figure 10 in Appendix III). If the 
manager instead of pressing “Send order” had 
pressed the “Save” button, the order would have 
been stored in the “Generated orders” category for 
further editing. If the order was put in the 
“Generated orders” category, nothing will happen 
until it is sent. 
 
 When the order is sent and the items have been 
delivered from the supplier, it is time to check in 
the order. There are two ways to perform this task. 
The most straight forward way is to check in and 
clear the entire order. This could be done if the 
delivery contained all the items that were ordered. 
If the delivery however not contained all the items, 
there is a possibility to check in items by their own. 
This action is done by double click on the selected 
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item in the order list. In this scenario the delivery 
contained all of the music players that were 
ordered, so the order should be cleared totally. The 
manager simply opens the order in the “Pending 
order” folder and presses the clear button. This is 
shown in figure 11 in Appendix III. When this is 
done the amount in stock for the items in that order 
has been increased by the amount ordered. After 
this step, the order is deleted from the “Pending 
orders” category and everything is completed. 
Materials like receipts are printed. 
 
10.6. Sale scenario 
 The sale scenario represents the main 
functionality with the system. This is the part that 
will most certainly be used the most. In this case a 
new customer wants to by a network switch and a 
cellular phone. When he arrives with the stuff he 
wants to buy, the cashier asks him if he is a 
previous customer at the company. When he 
declines that, the cashier opens the customer 
management, figure 12 in Appendix III, and adds 
the customer. When the customer is added, he is 
visible in the list of all customers, figure 13 in 
Appendix III. After the customer is added the 
cashier continues with the sale and enters the 
customer ID into the appropriate field. The same 
two alternative solutions are available for this 
action as well as for the previous ones. Either the 
previous known character “?” can be entered and 
then a search string specified, or else the customer 
could be dragged from the customer management 
into the sales form. When customer is selected, the 
cashier continues by adding the products. First out 
was the network switch “D-Link 1008D” which is 
added by it’s ID. The next product, a “Sony 
Ericsson P800” is added by searching for a search 
string using the “?” input in the field marked as 
Product ID. For products there is another alternative 
way to input the ID. The system stores the barcode 
for each product, so a barcode reader could be 
attached and used. When the cellular phone is 
chosen an extra field is visible. This field is shown 
because the product “Sony Ericsson P800” has been 
specified to include a serial number when a unit is 
sold. The cashier inputs the unique identifier for the 
phone (e.g. IMEI number). The fields for adding 
products and specifying the customer are shown in 
figure 14 in Appendix III.  
 
 When all products are added the cashier chooses 
the payment method and continues by pressing the 
“Next” button. Then another form is shown where 
the cashier enters the amount of money received 
from the customer and gets the amount of change 
the customer should be given back. This function is 
a preparation for a cash register or external 
displays. When the cashier has received enough 
money he presses the “Confirm Sale” button and a 
confirmation dialog is shown telling the cashier that 

everything went well. After this step the procedure 
of a sale is finished and a receipt is printed. 
 
 Let’s say that the customer, Peter Andersson, is 
not satisfied with the network switch. He thinks it is 
too small for his needs. One day, within a month 
from the sale date, he comes back to the company 
and wants to return the switch. Of course the 
package is untouched. The cashier looks at the 
receipt and approves to take back the product. He 
starts the “Return Rent” form which leads to a 
search form where either the customer ID or the 
receipt ID could be searched for. In this case the 
cashier searches for customer ID (figure 17 in 
Appendix III). The sale exists and is shown. By 
double clicking on the row of the sale, another 
screen is shown containing all the details of the 
sale, figure 18 in Appendix III. Here the cashier 
selects to return the network switch by marking it 
with the mouse pointer and press the right mouse 
button. When the menu item “Return Item” is 
selected a confirmation dialog is shown where the 
cashier can specify for how much the company is 
willing to buy the product back (figure 19 in 
Appendix III). This price could not exceed the sale 
price. When a price is specified and the button 
“Revoke!” is pressed, the item is returned to stock 
and the value for amount in stock for that product is 
increased. The revocation of the network switch is 
then finished after the printing of receipts is done.  
 
10.7. Rent scenario 
 In this scenario the customer Peter Andersson 
wants to rent a receiver for an evening with his 
friends. They are going to watch a movie and want 
to have surround sound. Since Peter already exists 
this time, it is no need to start up the customer 
management. Then the salesman starts the form 
“New Rent”. The screen that gets visible looks like 
figure 5-7 in Appendix I. The ultimate way to 
create a new rent is to begin by specifying the dates 
in between which the customer wants to rent 
equipment. Even though the system is capable of 
first adding products and then specifying the dates, 
this case is not recommended. In this scenario the 
serviceman first asks the customer, Peter, which 
dates he wants to hire the product. Peter then says 
that he would like to rent the receiver from the first 
of September to the last of September. Salesman 
enters the date and confirms it by pressing the 
“Confirm Date” button. Then he selects the 
customer ID by either entering the ID directly or by 
dragging the customer from the customer 
management into the rent form. By doing this the 
information that should be specified on the first tab 
is completed and the salesman swaps to the second 
tab. The area on tab two, showed in figure 6 in 
Appendix I, is pretty alike the area in which 
products are added when performing a sale. The big 
difference is that a month calendar is shown if the 
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product exists in another rent errand. This is done 
so the salesman directly can see whether the 
product already is rented at the specific time. It may 
not matter if the product exists in other rents since 
there can be enough units in stock so all rents are 
valid. All the checks that are necessary to control 
whether a product is available for rent between the 
specific dates are performed when the salesman 
adds the product to the rent by pressing the “Add 
item”. In this case the salesman find the product of 
choice by typing the “?” sign in the product ID field 
and specifying the search string for a receiver called 
“Pioneer VSX 806RDS”. Also in this case a 
barcode reader is a valid input method. When the 
ID is recognized the fields are filled in and the 
rental price for the time of rent that is selected is 
shown. The salesman adds the product to the rent 
and it appears in the list of added products (figure 
20 in Appendix III). If Peter now would change his 
mind regarding the dates in between which he 
wants to rent the product, the salesman changes to 
tab 1. In the big calendar all the occupied dates for 
the items in the rent list are shown. In this case, 
only the dates for the receiver are shown, but if the 
list would have contained several products, the 
month calendar would have shown all the dates of 
the products. This would have made the procedure 
of finding a new date very easy. In this case the 
customer does not want to change the date, nor rent 
any more products so the salesman presses the 
“Next” button. The same form as when buying an 
item is shown, telling the salesman how much the 
customer should pay and what change is supposed 
to be given in return. When this step is done the 
rent for the customer is completed. Peter gets a 
receipt which is a list of all items that were rented. 
In this case, it only contains the receiver.  
 
 When Peter arrives in the last of September with 
the receiver and wants to return it, the salesman 
starts the “Search rent” rent form. This form is 
shown in figure 21 in Appendix III with the search 
criteria and search result. By pressing the rent of 
choice with the right mouse button a context menu 
is shown. Here are the choices to either open the 
rent, or to delete it. The delete part is only available 
for managers and should not be used in this case. 
The salesman opens the rent and the form that looks 
like figure 22 in Appendix III is shown. From here 
the salesman can terminate the rent by simply 
pressing the “Return Rent” button. This makes the 
rented products not longer rented and are not 
included in calculations for free units on new rent 
errands in the future. As a result of the returning of 
the product receipt that verify it are printed. If the 
salesman searches for the customer in the “Search 
Rent” again, a difference appears (figure 23 in 
Appendix III). The rent is marked with red which 
means that it is returned.  
 

10.8. Service scenario 
 Peter Andersson is a frequent customer. This time 
he comes back with the mobile phone he bought 
earlier, the “Sony Ericsson P800”. The camera 
included in the cellular phone is not longer 
functional and he wants it to be fixed. The salesman 
starts the form “New service”. The first thing to do 
is to find the right customer. Since it is a customer 
ID field in the first step the salesman enters Peter 
Anderssons ID (figure 24 in Appendix III). Then 
information about the customer is shown in the 
fields. Once that part is ready, the salesman presses 
the next button to move forward one step. Now it is 
time to decide what type of equipment it is. Since 
Peter bought it recently and has the receipt with 
him, the salesman chooses Customer equipment 
with receipt (figure 25 in Appendix III). The next 
thing to fill in is the receipt number. When the 
receipt is recognized the list contains the items that 
were sold together. In this case, the salesman 
chooses to mark the cellular phone for service. This 
is done by selecting the P800 and press “Next” 
(figure 26 in Appendix III). The following step is 
an information step. As shown in figure 27 in 
Appendix III, there are two text fields that can be 
filled out with details about. The serviceman fills 
out the fields with the text shown in the figure and 
presses the “Next” button. This brings up the last 
step in the service process, which is only a 
confirmation screen which informs that the service 
errand is registered and prints a receipt. 
 
11. CONCLUSION 
 The purpose of the development of this system 
that the report describes was to create an 
application suite that could handle all of the needs 
that the company Tjörns Musik and Service had on 
a business application. Since the company had tried 
several systems that exists on the public market and 
yet not found a system that matches their needs, 
they contracted us for the development. The task 
was not easy. Since their needs were many and the 
knowledge about each and every of the needs had to 
be good, the development team started to attack the 
problem from the ground and up. As a result of the 
planning and a lot of work, a system took form. 
This system matched the requirements that the 
company and the development team had set up. 
Despite that the system is only offering the most 
basic functions and is a system suite to expand by 
further work, it does anyhow address the most 
common processes that the company has.  
 Thus the conclusion to this report is that a 
business application suite is created with the needs 
specified in the requirement specification. 
Hopefully the system is so much easy to use that 
the company within a reasonable limit of time 
converts from the systems they use today to this 
new system. As a complement to this Anders 
Inberg told me: 
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 “The system still has vital functions left to 
implement, but will absolutely be of use in both 
coexisting mode (simultaneously with todays 
software), and as a stand alone system when it 
supports the basic functions fully. I personally think 
that the two students have made an extremely 
competent program on the short time that the 
development process has taken.” 
     -Anders Inberg 
 
12. FUTURE WORK 
 There is a lot of future work to be done. Since 
this release is an alpha stage release many bugs are 
expected to be found. There is also some very 
important functionality yet to be implemented. 
Example of functionality that is left to be done is 
print material and extended functionality in the rent, 
order and service parts. Also some more 
investigation in what kind of material is needed for 
book keeping would be good to include. The plan 
for the program is to make it so complete that it 
could be run as the only program in a company. 
This goal produces a lot of future work. Parts as 
statistics, more advanced employee management 
and even functionality together with cash registers 
are all scheduled as work to be done in the future.  
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Appendix II 

Letter from James Johnson, creator of the wizard class used in the 
service part of the program. 
> We are two students in Sweden working on our thesis project (creating 

a distributed business system in c#), and we would like to use your 

wizard framework in our work. 

 

Go for it :) 

 

Don't hesitate to contact me if you have any problems with it. 

 

Good luck on your thesis, 

 

James 

 

> -----Original Message----- 

> From: scurb (ds99paol@thn.htu.se) 

 

Hi! 

 

We are two students in Sweden working on our thesis project (creating a 

distributed business system in c#), and we would like to use your wizard 

framework in our work. We will of course make the proper references to 

you if it's ok to use your framework? 

 

Regards, 

Patrik Olsson and Jonas Versén 

--- 

Outgoing mail is certified Virus Free. 

Checked by AVG anti-virus system (http://www.grisoft.com). 

Version: 6.0.467 / Virus Database: 266 - Release Date: 4/1/2003 
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Appendix IV 
REQUIREMENTS 
A. Requirements Information 
These initial requirements were produced in cooperation between the development team of the author and Jonas 
Versén and Tjörns Musik and Service HB. These requirements may change during the development process. The 
team decided to work in a pair because both parts wanted to get full knowledge of every sub part of the program. 
 
B. General Requirements 

The produced system will be a business system that will be specifically designed to meet the needs of the 
contractor. The system will contain several registers. Those most basic will be registers of products, employees 
and customers. The system will also have several basic and required functions like handling of sales, rentals and 
services. The system should log actions performed in a safe, reliable and independent way. Currently SPCS 
Administration is the business system of choice for the company. This system will be a mix of functionalities 
that are similar to SPCS Administration functionality and functionality from the large company OnOff’s sale 
system. The contractor has a great experience from using both these systems and has based some of his demands 
from them. Data from SPCS Administration will not be converted. The language used in the system should be 
Swedish. The system must be distributed since it is very possible that it will be used in a larger scaled 
environment with several clients running and one server operating. All parts of the system will be run in 
Windows environments. 

 
C. Employee register requirements 

This register will contain information about all employees, like name and addresses. It will also contain an 
encrypted pin-code for each employee. Additional information about an employee may be recorded and stored in 
the register.  

There will be three types of employees. The most basic form of an employee is the salesman. He is able to 
perform basic operations in the system. The next type of employee is the service man. He is able to do 
everything that a salesman is allowed to, and to update the status and information of a service errand. The last 
type of employees is managers. This group is able to do everything that the previous two groups were able to do, 
plus other administrator tasks, described later in this requirements document. 
 
D. Customer register requirements  

Customer information must include name and contact information like address, phone and/or email. Since it is 
not legal to record social security numbers without special permission the system will store birthdates instead. If 
the customer is a company, an organisation number will replace the birth date data.  Additional information 
about a customer may be recorded and stored in the register. It should be possible to show what purchases the 
customer has made in the past and what products the customer has handed in for service. 
 
E. Product register requirements 

This register will contain all products that the company has for sale or rental. If the product is not for sale or 
rental anymore, it should still be in the register but marked as obsolete. Services that the company provides like 
home delivery are also included as products. For every product information about its origin must be recorded, 
like price and product id at the supplier. Each product should only have one supplier. Current quantities for every 
product must be recorded. When an item’s quantity drops below a user-specified level it should be placed on an 
order list. Additional information about a product may be recorded and stored in the register. Each product will 
be stored under a certain category. These categories are managed by the manager and are identified with a two 
digits long number. Categories and subcategories will together with a product id form the unique product id. 
 
F. Sales and rental service 

Every product in the product register should be for sale and for rental. Rental prices will be calculated through 
a general formula based on the purchase price of the product and the rental time. The price of a single product at 
sale time should be editable by the salesman, but only to a certain degree. The salesman may only lower the 
price with at most X% of the product price and the contribution margin may not be under a specified limit for the 
specific product, by default 10%. A manager will have the rights to make an unconditional change to the price of 
a product. For every sales item a real-time contribution margin will be shown for each item and the entire sale. 
The rental process will be similar to the sales process. The sale and rental process will require employee 
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identification. This identification is needed for each sale or rental, i.e. it is not possible to “log in” and perform 
several operations with the same pin-code. 

When a customer rents a product this is recorded in the data for that specific item. It is possible to list currently 
rented products or currently available products. A salesman can also obtain a rented product and mark it as no 
longer rented. Upon doing this the salesman also charges the customer. 

Data about completed sales and rentals are stored for later use. Some products should be part of a larger kit, 
both for rental and sale, which can have another price than all products in that kit together. 

As the last step of the sale or rental process there should be a possibility to print out a price tender instead of 
completing the process. If the customer does not want to rent a product instantly he can instead rent it from a 
specific date. A customer always has to specify a returning date that the rental price will be calculated from. 

It is possible to pay for a sale or rental in two ways, cash or by an invoice. 
If a customer returns a product that has been sold, a salesman can delete this item from that receipt. The item’s 

quantity in stock is then increased by one. The customer is then given back his money and valid papers are 
produced. 
 
G. Service module 

This part of the system will be responsible for keeping track of products that are handed to the store for 
repairs. First of all there will be two types of service categories: “own equipment” and “customer equipment”. 
Own equipment is for products that are used in the company that needs repairs. Only managers will be able to 
add products for service in this category. The second category is for any type of products that a customer brings. 
Both choices will result in the next section that lets the salesman identify the product and product category from 
the existing product register. If the product does not exist in the product register, the salesman has to record some 
basic information about the product like its manufacturer and model number. If the product category does not 
exist in the product register the salesman may add the item under a miscellaneous category. A service number 
will be assigned to the current service errand. The service will be free of charge if the product was bought in this 
store and has a warranty. Swedish law states that all new products must have a 24 months warranty. The 
customer is also entitled to a free service if the product is being rented from this company. There is also a three 
months warranty on service jobs that could entitle the customer to a free of charge service. If the product has 
been marked as an “own product” the company itself will pay the price for the service. If the customer is a new 
customer he is added to the customer register. It should be possible to show previous services for a specific 
customer or product. If the product was sold in this store, then it should be possible to link this service to that 
item in that specific sale, preferably using the number of the receipt. Even if the product was not sold from this 
store, but has been on service before, then it should be possible to show what the product has been serviced for 
and any additional information. It should be possible to search for both ongoing and completed services. The 
serial number of the product must be recorded and will help to identify previous services of this product. 
Accessories of the product are also noted together with the product. When all information has been entered about 
the product the customer is asked if he wants an estimated price of the service or if he wants it fixed directly. A 
price estimation is a product that is listed in the product register. The salesman should also record any visible 
damage to the product at the time of the handover.  Both customer and salesman receive a receipt when the 
process is completed. If the customer wants, the product can be served or retrieved at the customer’s home. This 
falls under the sales category, and is a product that is sold. Service orders should be able to have different 
priorities depending on how time critical they are. When the service has been completed a notification paper is 
printed and sent using ordinary mail service. When the customers retrieves his product a new receipt is printed 
that the customers signs. This receipt is then saved for at least 10 years. 

A manager or service man may change information about an existing service order, like its current status and 
additional information. A salesman does not have permission to perform such tasks. 
 
H. Logging service 

All database access that modifies a database table should be logged in a read-only database. This responsibility 
should be closely built into whatever component that handles database access. A transaction that fails to be 
logged should not be completed. 

 
I. Administrator client 

An administrator client will be responsible for adding and managing products, order managing, employee 
managing, rental managing and service managing. The administrator client also manages suppliers and their 
addresses. Only managers will be allowed to use this client. 

The administrator client will also be able to view logs and make search enquiries like “how much did person X 
sell between dates y and z” and “how much was the total sale for today”. The exact search criteria that should be 
available are not yet specified. The only way to delete or modify the log database is manually by a system 
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administrator. This should only be done after careful considerations approved by the company board. An 
administrator is anyone identified by a manager pin-code.  

The administrator client should be able to manage order lists. An order list will contain product orders 
addressed to a specified supplier. These lists should be produced manually and also produced automatically 
when items drop below a specified quantity. With automatically means that a certain user interaction will 
produce a list with automatically selected products, i.e. products that are low in stock. The administrator should 
be able to delete and modify these lists. Finally, the administrator should be able to “clear” an order list, to 
confirm that the order has arrived. All items on the order list will then be added to the product register. These 
lists should be possible to print out in a compact form. The lists will be grouped by suppliers, so that one list 
only contains orders of products from one supplier.  

The administrator program also controls how many percentages a salesman may lower a price and some of the 
variables used when calculating a rental price for a sales product.  

The term “managing” in these requirements refers to the tasks of adding, deleting and modifying information. 
 
J. Prerequisites requirements 
1. Network environment 
 Since the system will be designed to be running in a distributed environment the need for a TCP/IP-based 
network is absolute. The physical network, on the other hand, will not be critical. As a result of this, the system 
will be able to run over wide area networks, like the Internet. 
 
2. Server environment 
 The server is the end node of the communication with the client software. Through this node, the clients are 
able to access the database. The server will also be responsible for business logic that the clients depend on. An 
example of such logic could be to calculate the price for a rental process depending on the items that is being 
rented and the time of which the items will be rented.  Since the server will be developed with the .Net 
technology, it has to be a Windows® XP or Windows® 2000 computer. The server does not need to be a 
“server” version of those operating systems. A “professional” or “home” edition will be enough for the needs of 
the server software.  
 The database will be accessed using an ODBC connection to the database manager. During the time of 
development, the development team will be using MySQL as the default database manager. Tjörns Musik and 
Service HB should however be able to use a different database manager because of our choice of making the 
database connection go over an ODBC bridge to the database manager. Since ODBC supports a wide variety of 
data storage sources, the company will not even be forced to use a real database manager, but could as well use a 
single file or other compliant data storage methods, supported by ODBC.  
 
3. Client environment 
 The requirements for the client are basically the same as for the server. Since the client part of the system also 
will be written in the programming language C# using Microsoft .NET as the framework the computers running 
this software will have to use Windows® XP or Windows® 2000 as well. The main different with the client and 
the server requirements are that the client does not need to care about any type of the database managers. All 
communication between the user interface and the database is managed by the server side software of this 
system. This was one of the earliest requirements to be specified, since this ease up the installation and 
configuration of the client software. Instead of having numerous amounts of client programs communicating 
with the database server, the development team decided to design the system so all that traffic would go through 
the connection to the server. 
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Appendix V 

Sale 
 This use case diagram (figure 24 Appendix I) shows the procedures that could appear when a user wants to 
buy an item or wants to return an item previously bought. The two main use cases in this diagram is create sale 
and return sale. The use case specification for these use cases will therefore be included in this text. Create sale 
and return sale use cases is also connected to other use cases that makes their functionality possible. Such 
external use case may be for example the print receipt functionality. The connections to these use cases vary 
from “include” to “extend”. The specification for the create use cases is shown below. 
Use Case: Create sale 
Extension Points:  
1, Identification 
2, product search; 
4, customer management; 
Primary Actor: Salesman 
Preconditions: System is operational 
Post conditions:  
A sale was created and recorded. 
The sold items quantity was decreased 
Main flow: 
1. Salesman identifies himself to the system by enter his or hers pin-code in the window shown in figure 1 in 
Appendix I. 
2. Salesman finds the product by pressing the “?” character and then enters the search string for the wanted 
product. The string is matched against the products model or manufacturer data. Salesman can also drag a found 
product from product management into the sale form. 
3. Salesman adds product and sets information, like quantity, price. 
4. If necessary salesman records customer information. 
5. Salesman chooses the payment method. 
6. Salesman commits the sale in the box telling how much to pay. 
Alternative flow: 
6a. Salesman cancels the sale. 
 
 As shown above this use cases extends the use cases identification, product search and customer management. 
Create sale use case also includes the commit transaction and the print material use case.  
 
 The second most essential use case in the sale diagram is the return sale. Below is the specification for that use 
case. The possibility to return a sale or an item of a sale is only available if the elapsed time from the date of the 
sale till now does not exceed a fixed value, for example one month.  
Use Case: Return sale 
Extension Points: 1, Identification 
Primary Actor: Salesman 
Preconditions: System is operational 
Post conditions:  
The buy was revoked. The quantity of the items on the receipt was added to the database. Material for the 
administration is created and printed. 
Main flow: 
1. Salesman identifies himself to the system by enter his or hers pin-code in the window shown in figure 1 in 
Appendix I. 
2. Salesman finds the sold product on the specific receipt 
3. Salesman chooses the sale in which the product of choice is. (figure 3 Appendix I) 
4. Salesman selects the product and returns it by pressing the menu item in figure 4 in Appendix I. 
4. Salesman confirms the revocation. 
5. If any money should be returned, the salesman returns them. 
6. A notification is shown. 
Alternative flow: 
4a. Salesman cancels the sale. 
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 This use case does also include the print material and the commit transaction use case. It differs from the 
create sale use case by only extending identification and not product search. This is because all information 
about a product is given to the system by entering a receipt number. This procedure is shown in figure 3 in 
Appendix I.  
 

Rent 
 The use case diagram for the rent part of the system is shown in figure 25 in Appendix I. This diagram shows 
how equipment can be rented by customers. In this diagram the create rent, search rent and return rent use cases 
are responsible for the basic functionality. Like the use cases in the sale diagram, these use cases also includes 
and extends other use cases in order to function properly. The above mentioned use cases are accessible for an 
ordinary salesman or serviceman. However, the delete use case can only be accessed by a manager. Delete use 
case is also prohibited be executed if manager tries to delete a rent that has already been returned. A note to the 
create rent use case is that the order of selecting products and specifying date of rent may vary. The specification 
for the create rent use cases is as follows below. 
Use Case: Create rent 
Extension Points:  
1, Identification 
2, product search; 
5, customer management; 
Primary Actor: Salesman 
Preconditions:  
System is operational 
Post conditions:  
A rent was created and recorded 
The rented item's quantity was decreased 
Main flow: 
1. Salesman identifies himself to the system by entering his or hers pin-code in the dialog box shown in figure 1 
in Appendix I. 
2. Salesman sets the date of the rent in fig 5 in Appendix I) 
2. Salesman finds the product by pressing the “?” character or by dragging the product from product 
management into the rent form. (Figure 6 Appendix I) 
3. Salesman adds the item to the rent and the product gets visible in the list of products that should be rented 
(figure 7 in Appendix I). 
4. A dialog box tells the salesman that the product is available for renting at that time 
5. Salesman records customer information. 
6. Salesman commits the rental 
Alternative flow: 
4a. A dialog box tells the salesman that the product is not available between those 2 dates. 
6a. Salesman cancels the rental. 
 
 Here follows the use case specification for the search rent use case. This use case is used to track a rent and 
find information about it. The search use case is also used when a salesman wants to end a rent errand.  
Use Case: Search rent 
Extension Points: 1, Identification 
Primary Actor: Salesman 
Preconditions:  
System is operational 
Post conditions:  
A search result is shown. 
Main flow: 
1. Salesman identifies himself to the system by enter his or hers pin-code in the window shown in figure 1 in 
Appendix I. 
2. Search criteria are entered in the fields in figure 8 in Appendix I. 
3. Criteria is submitted 
4. Search result is shown to the Salesman 
Alternative flow: 
4a. No result was found 
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 The last use case specification accessible for a salesman or serviceman is the return rent use case which. This 
use case is a vital part of the rent use case diagram 
Use Case: Return rent 
Primary Actor: Salesman 
Preconditions:  
System is operational 
Post conditions:  
The rent was terminated and the quantity of the item in stock was increased 
Main flow: 
1. Salesman chooses the rent to return in figure 8 in Appendix I. 
2. Salesman gets an information window about the rent, and ends the rent 
3. A receipt is printed for the customer 
 
 The return rent use case is actually an extension use case. It is used by the search rent use case, and is visible 
for the salesman in a context menu alternative shown in figure 8 in Appendix I 
 
 As the final part of the rent diagram, which is actually a management diagram, is the delete rent use case. This 
use case is only for managers and is only meant to be used when a user calls in advanced and notifies that he or 
she will not pick up the rent. This must also have been done in an arbitrary amount of time before the rent should 
have been rented. The use case specification text is written below. 
 
UseCase: Delete Rental 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Postconditions:  
Rental is deleted from database 
 
Mainflow: 
1. The rental is found based on search criteria 
2. A confirmation dialog is shown to the manager 
3. The rental is deleted 
4. A notification is shown to the Manager 
Alternative flow: 
2a. Manager chooses to cancel the removal. 
 
 Like the create sale use case in the sale use case diagram, the create rent use case also extends the customer 
management and product search. This is a good example of when extension points are supposed to be used. 
Another extension point is the identification use case.  
 The Commit transaction use case is included both from the create rent and return rent use case.  
 

Service 
 This use case diagram (figure 26 in Appendix I) is a model of the service process in the application. This 
diagram is more intense than the earlier diagrams. This is due a higher amount of details that has to be specified. 
As it is said in the requirement specification, the service process has to be able to handle different types of 
product, different types of guarantee/insurance and even foreign products that are not in the company’s line of 
products. The service part of the program can also be accessed by two different types of employees. The 
salesmen are allowed to create new service errands, search for services and hand out finished services to a 
customer. All these steps will be explained and showed in the use case specification for these functions. The 
second type of employee that is involved with the service process is the serviceman. His part of the process is to 
edit a service. This should be done after every change he has done, or even when he opens the service for the 
first time. When a serviceman opens a new service, he is automatically assigned the service. This assignment is 
visible in the service details and will also be printed on the receipt. This is done to keep track of which 
serviceman has done what. 
 The first important use case in the service diagram is the one responsible for creating a new service. The 
specification for that use case is as follows. 
Use Case: Add service order 
Extension points: 1 
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Primary Actors: Salesman 
Preconditions:  
Post conditions:  
A service has been added. 
Main flow: 
1. Salesman identifies himself to the system by enter his or hers pin-code in the window shown in figure 1 in 
Appendix I. 
2. A service errand is created with the appropriate customer information found in the customer database. First 
step for the salesman is to decide whether the user exists in the customer database of if he / she is a new 
customer. If the customer does exist in the database, the form that looks like figure 9 in Appendix I is shown to 
the salesman. If the customer does not exist, the salesman has to create a customer before continuing.  
3. The information about the product is added. This is done by first selecting if the product is an own product or 
a customer product (figure 10 Appendix I). If it is a customer product and he or she has a receipt, the next step is 
to select which product of all the products on the receipt the service errand should be created for (figure 11 in 
Appendix I). If the customer did not have a receipt or if it was an own product, a form looking like figure 12 in 
Appendix I would have been shown. The last step before confirmation is a step where information should be 
added (figure 13 in Appendix I). 
4. A service receipt is printed. 
Alternative flow: 
4a. There were errors with the printer. 
 
 The next use case that is important for the functionality in the service part is search service. This is done 
whenever an employee wants to edit or view details about a specific service. This is also used in the use case 
described below, the “finish completed service” use case. When searching for a service, the serviceman or 
salesman enters information about the service in the search form. This form is showed in figure 15 in Appendix 
I. 
 
Use Case: Search Service 
Extension points: 1 
Primary Actors: Salesman 
 
Main flow: 
1. Salesman is identified. 
2. Salesman enters details about the service he or she wants to find in the fields located in the form (figure 15 in 
Appendix I). 
3. Search result(s) is shown. 
Alternative flow: 
3a. No result was found. 
 
 The edit use case is for the serviceman. This use case is performed whenever a serviceman is editing a service. 
It could be for the reason to update the comments about what have been done, or to mark the service as 
completed so that a salesman can deliver the product back to the owner.  
Use Case: Edit service 
Extension points: 1 
Primary Actors: Serviceman 
Preconditions:  
The service exists 
Post conditions:  
Information about a service was updated. 
Main flow: 
1. Serviceman is identified. 
2. The Serviceman finds the specific service 
3. Serviceman changes information about the service, describing the work in progress. 
 

Category and product management 
 The category and product management will be situated in the administration program that is a part of the entire 
application. Its purpose is to let the administrator manage product categories and products. As the figure 16 in 
Appendix I shows, the form is designed so that the categories are shown as maps in a tree view, much like 
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Microsoft Windows file explorer. When clicking on a category its content will be shown on the right side as a 
list or as icons. The administrator is able to add, delete or rename categories. He or she is also able to add, move 
or delete products. To add or delete a category the administrator should right click in the tree. A context menu 
will then be available and the valid choices are shown. If an administrator wants to add a product, a context 
menu will be available if right clicking in the products window in the corresponding category map. This is 
shown in figure 17 in Appendix I.  It is almost the same procedure when deleting or moving a product. The only 
different is that a product must first be selected. The administrator can also search for a product and this option is 
also available from the context menu. 
 Below is the use case specification for the most essential of the described use cases. 
 
 The add category use case is accessed by selecting “Create new category” in the context menu showed in 
figure 16 in Appendix I. 
Use Case: Add Category 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Post conditions:  
A product was added to the system. 
Main flow: 
1. Manager fills in the name of the category 
2. A submit dialog box is shown to the manager 
3. Managers submits the information 
4. A notification is shown confirming that the category was added. 
Alternative flow: 
2a. Manager cancels the add process 
 
 Even this use case is accessed by pressing the right choice in the context menu showed in figure 16 in 
Appendix I.  
Use Case: Delete Category 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Category contains no products 
Post conditions:  
Category is deleted 
Main flow: 
1. Manager selects category to remove 
2. Manager presses "delete"-button 
3. Manager confirms removal 
4. The category is deleted 
5. A notification is shown to the Manager 
Alternative flow: 
3a. Manager chooses to cancel the process. 
 
 The move product feature is accessed by marking a product or several products and then drag them to the 
category in which the manager wants to put them. 
Use Case: Move products 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
At least 2 categories exists 
Post conditions:  
Product(s) was moved to another category 
Product(s) id numbers was recalculated. 
All records of the product(s) id number(s) was changed to the new product(s) id number(s). 
Main flow: 
1. Manager selects product(s) from the selected category that should be moved. 
2. Manager moves product(s) into the receiving category 
3. Manager confirms the move. 
Alternative flow: 
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3a. Manager chooses to cancel the process. 
 
The add use case are shown in figure 18 in Appendix I. This form is shown when a manager selects “Add 
product” in the context menu that is shown when pressing the right mouse button in the product management 
field. 
UseCase: Add product 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Postconditions:  
A product was added to the system. 
Mainflow: 
1. Manager fills in details about the product 
2. A submit dialog box is shown to the manager 
3. Managers submits the information 
4. A notification is shown confirming that the product was added. 
Alternative flow: 
2a. Manager cancels the add process 
 
The form which represents this use case looks identically with the form for adding a product. The only difference 
is that it is filled with details about the selected product when it is opened. 
UseCase: Edit product 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Postconditions:  
Information about the product was updated 
Mainflow: 
1. Manager search for the product 
2. The information about the product is shown 
3. Manager updates the product information 
4. Manager submits the changes 
5. A dialog box is shown to confirm the change 
6. The changes are stored 
Alternative flow: 
5a. Manager cancels the change. 
 

Employee Management 
 In employee management the manager can add, delete or edit an employee. The edit and delete use cases are 
available through the search use case as well as when marking an employee in the list. The layout of employee 
management is pretty much like category and product management. The group for salesmen, servicemen and 
managers are listed as maps in a tree view. Each employee is then listed under its corresponding employee type 
map. The layout looks like the form in figure 19 in Appendix I. Below are the specifications for the edit and add 
use cases. 
 
Use case: Edit Employee 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Post conditions:  
Information about an employee was updated 
Main flow: 
1. Manager searches for an employee 
2. Information about the employee is shown to the manager 
3. Manager updates information 
4. Manager submits information 
5. Notification about the information change is displayed 
Alternative flow: 
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2a. Manager does not change anything 
4a. If anything went wrong, a error message is displayed. 
 
Use case: Add Employee 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Postconditions:  
An employee is added to the system 
Mainflow: 
1. Manager fills in employee information 
2. He submits the information 
3. Manager is notified that the employee was added 
Alternative flow: 
3a. The employee information was already found on the server 
 

Customer management 
 This is a very elementary function for this system because many other parts are depending on a reliable 
customer management. The use case diagram (figure 28 in Appendix I) includes the use cases add, edit and 
search customer. 
 Adding a customer is accessed by selecting “Add a customer” in the menu showed in the client program. It 
does not require a manager to add customers since this is a task that could happen every now and then. 
Depending on if the new customer is a company or a private person; there is a set of radio buttons that will 
change the appearance of the form based on this choice. The form looks like the figures 23 in Appendix I. Here 
is the use case diagram specification for adding a customer.  
 
Use Case: Add Customer 
Primary Actor: Salesman 
Description: The salesman can add a customer to the database. 
Preconditions:  
Post conditions:  
A new customer was added to the customer database 
Main flow: 
1. Salesman identifies himself to the system. 
2. The salesman enters the customers name, address, phone and any additional contact information together with 
his birth date. 
3. The customer is added and the salesman is notified. 
Alternative flow: 
3a. A customer with the same name and birth date already exist, the salesman is asked to confirm the adding of 
the customer. 
 
 To edit a customer, one must first be selected. This is easiest done by searching after the right customer first. 
The search form is extended with a list where the search result is shown. Below is the use case specification for 
the two use cases search and edit customer.  
UseCase: Search Customer 
Primary Actor: Salesman 
Extension point: 4 
Description: A salesman can search for customers 
Postconditions:  
A searchresult was generated and shown 
Mainflow: 
1. A Salesman indentifies him/her-self 
2. Salesman enters search criteria 
3. Salesman submits search by pressing search button 
4. Salesman is presented with a list of customers that matched the search criteria. 
5. Salesman edits the selected customer 
Alternative flow: 
4a. No results were found 
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5a. Salesman exits the search 
 
 Edit a customer form is basically a copy of the add customer form but with a changed business logic. 
UseCase: Edit Customer 
Primary Actor: Salesman 
Trigger: A salesman wants to edit a customer. 
Description: A salesman can edit customer information 
Preconditions:  
A customer search was performed 
Postconditions:  
Customer information was updated 
Mainflow: 
1. The salesman edits the customer information 
2. The salesman submits the changes 
3. The salesman retrieves confirmation on the update 
Alternative flow: 
3a. The updates was not submitted, the salesman is notified. 
 

Supplier Management 
 This use case diagram (figure 27 in Appendix I) reflects the process of handling suppliers. The reason why a 
supplier management is a part of the product is because each product can have its own “origin”. This will make 
the creation of order lists possible. The supplier management has functions for adding (figure 20 in Appendix I), 
deleting and searching (figure 21 in Appendix I) suppliers. The delete function is available through the search 
use case.  
 
 The procedure for adding a supplier is very easy. Add supplier is available as a “map” in the tree view at the 
left side in the add supplier form. When the form is visible, it is just to fill in all the details and click the “save” 
button. The use case specification for this use case is shown below. 
UseCase: Add supplier 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Postconditions:  
A supplier was added to the system. 
Mainflow: 
1. Manager fills in details about the supplier 
2. A submit dialog box is shown to the manager 
3. Managers submits the information 
4. A notification is shown confirming that the product was added. 
Alternative flow: 
2a. Manager cancels the add process 
 
 The view and edit supplier use cases are as easy as the add use case was. The choices that will turn the view or 
the edit form visible will be available after searching for a supplier. When the result is shown, the manager only 
right-clicks on the search result he or she wants to edit or view. After editing is done, the manager saves the 
changes by pressing the “save” button. Here will follow the use case specification for the edit supplier use cases.  
UseCase: Edit supplier 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Postconditions:  
Information about the supplier was updated 
Mainflow: 
1. Manager search for the supplier 
2. The information about the supplier is shown 
3. Manager updates the supplier information 
4. Manager submits the changes 
5. A dialog box is shown to confirm the change 
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6. The changes are stored 
Alternative flow: 
5a. Manager cancels the change. 
 
 Delete a supplier is another use case that will be available only after the manager has found the supplier he or 
she wanted to delete through the search form. After the result is found, the context menu (accessed by right-
clicking on the selected supplier) will offer a “delete” choice. The delete function deletes the suppliers and de-
links all its connected products.  Here is the use case specification. 
UseCase: Delete supplier 
Primary Actor: Manager 
Preconditions: Manager is logged in 
Postconditions:  
Supplier is deleted 
Mainflow: 
1. The supplier is found based on search criteria 
2. The supplier is selected for removal 
3. A confirmation dialog is shown to the manager 
4. The supplier is deleted 
5. A notification is shown to the Manager 
Alternative flow: 
3a. Manager chooses to cancel the process. 
 
 The last use case in the supplier management use case diagram is the search use case. This use case is a “base” 
for delete, edit and view use cases. The search form will be accessed doing the same steps as in the add 
procedure. The search form will be visible if it is activated by a click in the tree view. After the form is shown, 
the manager fills in the details he or she would like to search for, and then presses the “search” button. This use 
case specification: 
 
UseCase: Search Supplier 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
Postconditions:  
A search result is shown. 
Mainflow: 
1. Search criteria is entered 
2. Criteria is submitted 
3. Search result is shown to the Manager 
Alternative flow: 
3a. No result was found 
 

Order Management 
 Order management in the administration part of the system is meant to be used to administer orders in a simple 
and effective way. The program can produce order lists by itself, using the properties set on each product, 
specifying whether a “low in stock”-check should be performed on that product. If this property was enabled the 
program includes this product when it creates the automatic generated order lists. This function creates one list 
for each supplier with “low in stock” products. Ready lists are placed in a special folder waiting to be cleared. 
An administrator is of course also able to create list manually. Manually created lists that are confirms directly 
are stored in the same map as automatic generated lists. However, an administrator is able to save an unfinished 
list in a temporary folder. This is useful if the administrator does not have all the information needed to complete 
the order list at the precise moment. When he or she opens the list next time and confirms the list, it is placed in 
the same folder as all other ready lists. 
 
 The use case for create order lists is shown below.  
UseCase: Create Orderlist 
Primary Actor: Manager 
Preconditions:  
Manager is logged in 
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Postconditions:  
An unique order number is given to the orderlist 
Orderlist contains at least one item and only one supplier. 
Mainflow: 
1. Manager selects supplier 
2. Manager adds products from the specified supplier to the list 
3. Managers confirms the list 
4. A unique number is given as a identification for the orderlist. 
Alternative flow: 
3a. Manager cancels the list. 
 
 This use case represents a very important and effective function. Whenever an shipment from a supplier has 
arrived with products on a specific list, an administrator can choose to report an list as received and then the 
system automatically increases the product in the database and sets the status of the order as completed. Of 
course there is also a function for reporting parts of an order list as received.  The specification for this use case 
will follow. 
 
UseCase: Clear Orderlist 
Primary Actor: Manager 
Description: 
This function is used to check in an entire or a part of an order list. Every selected item on the list is increased in 
the product database, by a value defined in the order list. 
Preconditions:  
Manager is logged in 
The orderlist exists with a unique identifier 
Post conditions:  
Every item's quantity is increased by the ordered quantity of the specified item on the order list. 
Order list is marked as completed. 
Main flow: 
1. The order list is found. 
2. The selected parts or the entire order list is cleared. 
3. A confirmation dialog is shown to the manager 
4. All cleared items on the order list is added to the system. 
5. A notification is shown to the Manager 
Alternative flow: 
3a. Manager chooses to cancel the process. 
 

Transaction  
This is the collaboration diagram (figure 32 in Appendix I) showing how a transaction should be done. The first 
step to be done is that the client should create an object of the desired class. If it is a sale transaction then the 
client should create an object of the sale transaction class. When it receives a handle for the object at server, it 
starts to fill it with appropriate information about the sale. This information could be salesman ID, customer ID, 
what products should be processed in the type of transaction, and what price was set on a product. All this 
information is set sequentially all over the time that the sale process will last. Products are added to the 
transaction object after it has been investigated by the business rules object, which checks whether the price is 
valid. This is done because a salesman can alter price, but he or she should not be able to lower it too much. If 
the business rules object complains about an error in the price, there is a possibility to set a manager ID in the 
transaction object which disables the check for valid price setting. This manager ID is set after a valid password 
or pin-code from a manager is entered.  
 
 When everything is set and there are no more products left to be added to the transaction, a commit function is 
called. This function is responsible for converting all details to odbc commands which are transmitted to the 
TransactionConnection class. This class has only one obligation, and that is to submit odbc commands to the 
database. 
 
 After everything has been added to the transaction object and the commit function has been launched with a 
successful result, the transaction is done. Receipt and other things that the customer and company want to have, 
is up to the software in the client to produce.  
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Identification 
 This is a use case that is extended from several others. The purpose of this functionality in the system is that it 
verifies an employee. In the client program this use case is executed every time an employee wants to perform an 
action. This is not necessary in the administration program since it is only meant to be run on a private computer 
belonging to one administrator. If there are several administrators each and every one of them probably has its 
own computer where they login one time. If there is a situation where many administrators access the program 
using one computer, the program should be shut down after one of them has used it, to be restarted when the next 
administrator wants to access it.  
 
 The use case specification for the identification use case is visible below. 
 
UseCase: Identification 
Primary Actor: Salesman 
Trigger: A personel needs to be identified. 
Description: A salesman, serviceman or manager must be identified with a pin-code before performing any 
operations. 
Trigger: When a person needs to identify himself to the system  
Preconditions:  
Postconditions (successfull):  
A user is identified 
Mainflow: 
1. Salesman enters pin-code 
2. Checks pin-code against database 
3. User identity is returned 
Alternative flow: 
3a. No identity is found that matches the pin-code, user is not logged in. 
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