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PR Trends, an ASP.NET & C#.NET application developed for Panagora Room AB, is designed to
gather information about website visitors and visualize the acquired data in the shape of
different charts. The key attribute, that sets this application apart from others, is the
ability to gather data specified by the software user. With a small amount of code added to a webpage,
the data accumulation is in affect, and triggered by webpage visitors. A prognosis calculated from the
gathered data can also be presented to the user. 

This application provides the Retail Service Provider Panagora Room AB with a comparable overview
of their customers� development on the market as well as a comparison between the different
merchandise groups.

visualization, statistical information, web statistics, accumulation, prognosis



Upphovsrätt

Detta dokument hålls tillgängligt på Internet – eller dess framtida ersättare –
under en längre tid från publiceringsdatum under förutsättning att inga extra-
ordinära omständigheter uppstår.

Tillgång till dokumentet innebär tillstånd för var och en att läsa, ladda ner,
skriva ut enstaka kopior för enskilt bruk och att använda det oförändrat för
ickekommersiell forskning och för undervisning. Överföring av upphovsrätten
vid en senare tidpunkt kan inte upphäva detta tillstånd. All annan användning av
dokumentet kräver upphovsmannens medgivande. För att garantera äktheten,
säkerheten och tillgängligheten finns det lösningar av teknisk och administrativ
art.

Upphovsmannens ideella rätt innefattar rätt att bli nämnd som upphovsman i
den omfattning som god sed kräver vid användning av dokumentet på ovan
beskrivna sätt samt skydd mot att dokumentet ändras eller presenteras i sådan
form eller i sådant sammanhang som är kränkande för upphovsmannens litterära
eller konstnärliga anseende eller egenart.

För ytterligare information om Linköping University Electronic Press se
förlagets hemsida http://www.ep.liu.se/

Copyright

The publishers will keep this document online on the Internet - or its possible
replacement - for a considerable time from the date of publication barring
exceptional circumstances.

The online availability of the document implies a permanent permission for
anyone to read, to download, to print out single copies for your own use and to
use it unchanged for any non-commercial research and educational purpose.
Subsequent transfers of copyright cannot revoke this permission. All other uses
of the document are conditional on the consent of the copyright owner. The
publisher has taken technical and administrative measures to assure authenticity,
security and accessibility.

According to intellectual property law the author has the right to be
mentioned when his/her work is accessed as described above and to be protected
against infringement.

For additional information about the Linköping University Electronic Press
and its procedures for publication and for assurance of document integrity,
please refer to its WWW home page: http://www.ep.liu.se/

© Linn Wikstål



   

Abstract 
The key to keeping a successful website and webshop is to know the visitors and their 
behaviour. In order to map the behaviour of the visitors, applications that visualizes 
server logs is a useful tool. However in some cases the data collected in the server logs is 
not enough. 
 
PR Trends, an application developed for Panagora Room AB, is designed to gather 
information about website visitors and visualize the acquired data in the shape of 
different charts. The key attribute, that sets this application apart from others, is the 
ability to gather data specified by the software user. With a small amount of code added 
to a webpage, the data accumulation is in affect, and triggered by webpage visitors. The 
database is designed to be dynamic, meaning that new data structures may be 
accumulated without any change of the database definition. 
 
This application provides the Retail Service Provider Panagora Room AB with a 
comparable overview of their customers’ development on the market as well as a 
comparison between the different merchandise groups. 
 
This thesis is a presentation of the development of the software, from its design to the 
finished application and its results. 
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1 Introduction 
This chapter will serve as an outline of this projects aim and motivation. It will also give 
the reader a guide of the chapters to come. 

1.1 Motivation 
Today it is quite common for chain stores to have an online system where they can both 
present as well as sell their merchandise using online webshops. However in order to be 
successful you need to have an appealing and well thought out website. If the navigation 
and layout are confusing it may be difficult for the visitor to find what he or she is 
looking for. It may also be difficult for the company to direct the visitor to specific pages 
they want them to find, such as pages with new merchandise or sales information in order 
to attract new customers.  
 
To make a website more visually attractive to the visitors it might be helpful to know 
who the visitors are. For example, if you know the most common screen resolution 
visitors to a website use it is a good idea to optimize that website to that particular screen 
resolution, in order to make the website look as appealing as possible to the majority of 
visitors. And since we have several different web browsers today which works a bit 
differently it may also be a good idea to know what kind of browser most visitors use. 
Thus, gathering and visualizing such data can help a company to present their website in 
a more appealing way to the majority of their visitors and thus hopefully increase the 
amount of visitors which can lead to an increase of their amount of sales. 
 
Several, if not all, companies save server logs in order to keep track of approved sales 
and activity on their website. However just to look at the logs could be time consuming 
and if the data was visualized instead the eye could quicker register the meaning of the 
numbers. There are, of course, software that can visualize server logs and web statistics, 
but there are few applications that can cover all the statistics a company may be 
interested in. By developing the application, PR Trends, the hope is that Panagora Room 
AB can deliver a product to their customers that can automatically save specific data 
from the websites’ visitors, and easily begin to accumulate new data which are of interest. 
This way the customer can get a direct feedback from the specific data they particularly 
are interested in, which could differ depending on the company’s merchandise or services. 
Companies that are currently allowing Panagora Room AB to gather information from 
their websites for this project are Grandit, iAudio and Wedins.  

1.2 Aim 
The aim of this project is to produce an application that with further development can be 
offered to online companies, customers to Panagora Room AB, as a product. The final 
product, PR Trends, will be an intuitive application visualizing automatically 
accumulated data concerning the visitors’ activity and sales from their customers’ 
websites and webshops. The accumulation will be triggered, for example, when a user 
visits a certain webpage or orders merchandise. Certain data will be collected and saved 
into a database.  
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The goal is to have a user-friendly application that can help online companies to keep 
track of their visitors and sales data in order to more easily develop themselves on the 
Internet and increase their visitors and sales. It is also vital that the system automatically 
handles new data, without the administrator having to spend much time for the changes to 
take place. Another important feature is to be able to add company events, such as 
advertising campaigns, sales or circulars. This way the statistics over the sales and visits 
can directly be correlated to the different events the company have, and it will be easier 
to see the direct effect the sales have from, for example, a sale.  

1.3 Limitations 
During this project certain limitations were made in order to be able to produce a fully 
working application. With a set time limit functionality was set to a priority, in discussion 
with Panagora Room AB. The design of the application was put on hold until the basic 
functionality was working.  
 
Another limitation that was made was on the time spent on optimizing the code. In 
hindsight, when the data sets have grown very large and thus taking more time to 
calculate the needed calculations, perhaps more time should have been spent on 
optimizing the code in order to make the application quicker. However, while the 
application was under development it seemed more important to develop the functionality 
in order to make a good basic application for Panagora Room AB to further develop.  

1.4 Thesis outline 
This thesis report is divided into 11 chapters, covering the development of the application 
PR Trends for Panagora Room AB. This introductory chapter will introduce the reader to 
the outline of the thesis as well as the motivation and aim for the application.  
 
Chapter 2 explains the background of this thesis and gives an insight of what Panagora 
Room AB does.  
 
Chapter 3 covers the system requirements with a sub-chapter describing the product, PR 
Trends. 
 
Chapter 4 covers the method used in the development of the application and which tools 
that was used.  
 
Chapter 5 familiars the reader with the construction of the database and how it was 
developed. A sub-chapter also explains how the data accumulation was done.  
 
Chapter 6 covers the creation of the graphical user interface. This chapter is divided into 
three parts, the login function, the administration GUI and the user GUI.  
 
Chapter 7 discusses the use of the WebChart control, created and made available by 
Carlos Aguilar Mares, and how the different charts were developed.  
 
Chapter 8 covers the calculation of the 7-day prognosis and the method that was used.  
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Chapter 9 is the final chapter which contains the results, known problems, discussion 
and future work.  
 
Chapter 10 contains the bibliography. 
 
Chapter 11 contains the appendices.  
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2 Background 

2.1 Panagora Room AB 
Panagora Room AB is a young but well established company located in central 
Stockholm, Sweden, with sales offices both in Seoul, South Korea and New York, USA. 
They are probably the first RSP company in the world, where RSP stands for Retail Service 
Provider. Panagora Room AB, henceforth referred to as PR AB, seeks first and foremost to 
attract clientele of either the retail or the online variety. Being an RSP company means 
that PR AB can give retail stores an overall solution, all under the same roof, both for 
physical and online stores.  
 
Their main customers are located in Sweden but they are in no way constrained within 
the Swedish border with constructed stores in Seoul, South Korea. With more than 10 
years of experience with traditional marketing they can either help a customer to 
visualize a concept or renew a well composed trademark. They can offer development 
from a simple idea sketch to a managed building process.  
 
Online sales probably represent the centre of PR AB’s business. The company has during 
several years developed and designed an online sale platform called Panagora® E1. E1 is 
a dynamical and adjusting system for all kinds of companies and retail stores that want to 
start, or already have started, online sales. All customers that use E1 are drifted at OMX 
Technology, Europe’s leading expert in the exchange industry providing secure and 
efficient transactions [1]. With the ability to integrate transactions and logistics E1 
presents a good extension possibility. PR AB is a licensed partner with Posten AB and this 
integration, coordinated by Panagora® E1, enables a system that handles approved 
customer orders, tracing of packages, cancellation and part delivery.   
 
Here are some examples of sites that PR AB has constructed:  
 

iAudio  - www.iaudio.se 
Wedins  - www.wedins.se 
Grandit  - www.grandit.se 
Löplabbet  - www.loplabbet.se 
Iriver nordic  - www.irivernordic.dk 

2.2 Available software 
Many online sales companies save logs of the purchases and activity on the website in 
order to save important statistics. There are available software and applications which can 
read in a log file and visualize the data in different ways, which can be very useful. For 
example AWStats, a free tool that can graphically generate web streaming, ftp or mail 
server statistics [2]. The tool can analyze log files from all major server tools like Apache 
log files, WebStar, IIS and several other servers. However, I have found that the graphics 
often in such tools as AWStats are not compelling to the eye. They serve their purpose, of 
course, but sometimes they present too much information for the eye to handle. For 
example AWStats has chosen to use column charts and in some cases percentage number 
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and text as ways to visualize log files. The column charts you can see in their demo are 
small which makes it difficult to get a good and quick overview of the data. When the 
data are presented by numbers only you have to read it all in order to fully understand it, 
when it could have been visualized for example by using a pie chart, to see the different 
percentage of certain data and get a quicker overview of the data. Of course it is 
important to present the actual numbers as well, but it is not enough if you want to have a 
user-friendly tool.  
 

 
 

Figure 1 - sample of AWStats demo [2] 
 

There are of course several applications, tools or software that presents a good solution, 
such as OneStat [3]. However most of these kinds of software already have a ready 
solution of data to gather and visualize. Perhaps one package solution doesn’t give a 
company all the data they are interested in, and perhaps it gives them unnecessary data 
that they do not need.   
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3 System Requirements 
In order to determine the project’s functionality a system requirement specification, 
denoted SRS, was the first thing to be constructed. After its completion it was read and 
approved by PR AB. The main purpose of the SRS was to specify all the requirements PR 
AB had requested of the system, but it was also written to act as a list of tasks to be 
completed during the developing stage.  

3.1 The product 
This product is a new web application, called PR Trends, that PR AB wishes to have 
developed. With further development they wish to offer it as a new service to their 
customers. The system will be able to accumulate data from certain websites after the 
accumulation has been triggered by a visitor, for example when the visitor first loads a 
certain website or orders merchandise from a webshop. The collected data is saved into a 
database.  
 
Certain data will be collected and saved into the database. The users of the system are 
expected to be familiar with using web applications, but no deeper knowledge is 
necessary to be able to use this system. Since PR AB not only has Swedish customers they 
wanted the system to be in English, thus the users are expected to be proficient in this 
language.  
 
Not only accumulated data will be visualized, but also different events that the user can 
add into the system, such as a company sale, circuit or any other commercial event the 
company in question have. This way the user can see a direct correlation from these 
events on the sales statistics or visits statistics if they are plotted on the same chart, which 
is a valuable knowledge. For example, if a company sends out a circuit to all their 
customers and they see no direct increase of sales, perhaps they should rethink the circuit. 
Perhaps there are better ways to reach their customers or perhaps they should change the 
design and content of the circuit. This is a way for the company to easier see the 
effectiveness of their commercial events.  
 
Another feature which is desirable is to be able to calculate a prognosis from the gathered 
data. How that prognosis will be calculated is discussed in chapter 8 - Calculating the 
prognosis. Even if the prognosis will not be accurate, it might be interesting to be able to 
see a trend of, for example, the sales data and thereby give the company a rough 
estimation of the future. 
 
The only dependency this system has are the websites and webshops that belong to 
PR AB’s customers, from where all the information is collected. The information is stored 
into the database and presented to the user in a web application.  
 
The users of this system are divided into two groups, PR AB which will use the 
Administrator GUI, Graphical User Interface, and their customers which will use the User 
GUI. The customers of PR AB will have access to the information concerning their own 
company and PR AB will have access to all information available in the database.  
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Figure 2 – System overview 

 
The Administrator GUI is reached by a login function where the account is checked 
against the database. By using the navigation links and buttons the administrator may 
administrate the company accounts, events, merchandise groups, user account types, 
event types and data value types. The administrator also has the ability to see the certain 
statistics each company have stored as well as compare the statistics of certain companies 
or merchandise groups. The administrator should also have a quick search for companies 
so that they may easily and quickly find the information about the company they want to 
look up. 
 
The User GUI is reached by the same login function as the administrator uses, but the user 
are routed to a different part of the application. Here the users can change their company 
information, and the only setting they cannot change is the user type their accounts holds. 
This, of course, so that they cannot turn themselves into administrators and gain access to 
pages they may not view. However, they may change which merchandise group or 
groups they consider their company to be apart of, in case they consider it differently than 
PR AB. They may also change their login settings as well as contact information, if it 
needs to be updated.  
 
The user should have the possibility to choose a specific dataset from a list and view that 
chosen dataset. How the dataset is visualized can vary depending on what is considered 
to be the most suitable way to visualize it. The user should also have the option, 
concerning certain datasets, to calculate a prognosis over a period of time. The user will 
also be able to add own events, such as sales, campaigns and circulars.  

3.2 List of requirements 
The requirements are divided into three grades, where grade 1 requirements are necessary 
for the basic functionality, grade 2 requirements are desirable but not necessary and grade 
3 requirements are possible but may be excluded. See Appendix B which contains an 
extract from the SRS, for the full list and explanation of the requirements. 
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3.2.1 Information accumulation requirements 
The information gathered will be saved in the database. The information presented below 
belongs to the basic information it is assumed that a customer to PR AB would be 
interested in. But they are not fixed and more information may be added for accumulation. 
So the list below should be interpreted as a suggestion more than a rule.  
 
The different pieces of information will through different functions be accumulated when 
a visitor loads a customer’s website or when a visitor logs into a webshop to either place 
or cancel an order. Some information may also be gathered when a visitor loads a certain 
page within the website that is marked for accumulation. Such a webpage might be a 
page containing new merchandise or special offers.  
 
The following information may be accumulated: 
 

o Visitor’s IP-address 
o Visitor’s screen resolution 
o Visitor’s browser type 
o Date and time of visit 
o Date and time of login and when an order is sent or cancelled 
o Merchandise ordered or cancelled 
o Price of merchandise ordered or cancelled 
o Merchandise group of the merchandise ordered or cancelled 

3.2.2 Graphical User Interface requirements 
The user accounts will be placed in one table in the database, having different access 
rights depending on which type of user it is. The administrator will have access to the 
Administrator GUI and other users will have access to the User GUI. In the two following 
chapters the requirements for the Administrator and the User GUI will be described.  
 

 
Figure 3 - Process description 

Login 
Submit 
username and 
password 
 

Admin 
* Handle users 
* View user 
statistics 
* Add an event 
* … 

User 
* Change info 
* Add an event 
* StatisticFunc1 
* StatisticFunc2 
* … 

Admin 
Go to the 
corresponding 
page to chosen 
link 

User 
Go to the 
corresponding 
page to chosen 
link 

Admin 
View 
Add 
or 
Change 

User 
View 
Add 
or 
Change 
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The two interfaces, Administrator and User GUI, have the same basic functionality. In 
order to access the system the client must log in with a username and password. Checking 
the rights of the account, the client will be routed as an administrator or a user. Once 
logged in the client who accesses the application can choose an action by clicking a link 
and will then enter the corresponding page where he or she can perform certain actions.  

3.2.2.1 Administrator Interface requirements 
The administrator of this system has access to all the information available in the 
database and may set the access levels of the users. All the requirements for the User GUI 
are accessible by the administrator in the Administrator GUI. The requirements set on the 
User GUI are described in chapter 3.2.2.2 - User Interface requirements. 
 
Grade 1 requirements 

o A unique login for the administrator 
o Create and delete user accounts 
o Change user account information 
o Search for a user in the database returning the information regarding that user 
o A linked list of all users leading to their corresponding statistical information 
o Add an event for a selected company with time and type information 
o Log out the administrator 

 
A user’s account information contains:  

o Unique username 
o Password 
o Company name 
o Telephone number 
o Cell phone number 
o Billing address 
o E-mail address 
o Merchandise group 

 
An event’s information contains: 

o Start and stop date and/or time 
o Company 
o Type of the event; sales, advertising campaigns, circulars, etc. 

 
Grade 2 requirements 

o Make a list of merchandise groups and compare the statistics of all companies in 
the chosen merchandise group 

o Automatically and continuingly send an e-mail to a specified user with statistical 
information and a link to this application for more information.  

3.2.2.2 User Interface requirements 
Each user has a unique username and a password, used to route the user into the system 
according to the account’s user lever.  
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Grade 1 requirements 
o A unique login for the user 
o A linked list of the functions which are reachable to the user, see functional 

requirements chapter 3.2.3 - Functional requirements 
o Add an event with time and type information 
o Change the user account information 
o Log out the user 
o Send automated e-mail to user with account information 
o Request admin for new data to be collected 

 
An event’s information contains: 

o Start and stop date and/or time 
o Company 
o Type of the event; sales, advertising campaigns, circulars, etc. 

3.2.3 Functional requirements 
In order for the application to work properly certain requirements are placed on the 
system, regarding the visualization of the different datasets. The functional requirements 
handle each function that is needed which is not covered by the functionality of the 
Administrator GUI, see chapter 3.2.2.1 - Administrator Interface requirements, or User 
GUI, see chapter 3.2.2.2 - User Interface requirements.  
 
Grade 1 requirements 

o Visualize the amount of visitors the website has over time. Mark out current 
events on the time axis 

o Visualize the relation between visitors and screen resolution 
o Visualize the relation between visitors and Internet browser 
o Visualize the amount of certain accumulated data over time 
o Visualize from which country visitors access the website from 
o Compare the visits on the website with visits on certain web pages within the site 

over time 
o Compare the visits on the website with logins to the web shop over time 
o Compare the price sum of ordered and cancelled merchandise over time 
o Calculate a prognosis over the amount of sales form the actual sales data 

 
Grade 2 requirements 

o Choose a certain merchandise group and visualize the sale statistics for that group 
over time  

 
Grade 3 requirements 

o Search after a certain merchandise and visualize the sales of the this merchandise 
over time 
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4 Method 
This project was developed under three main steps, which was to define the system 
requirements followed by implementing the system and lastly document the process of 
creating the system. Each step had three iterations; research, implementation and 
documentation. All implementation was documented in a diary so that the final 
documentation of the project, in the form of this thesis report, would become easier. 
 
The first step of developing this web application was to define each function the system 
would need to get its functionality. The end result became an SRS which was written in 
discussion with PR AB, who once it was finished read and approved it.  
 
The second step, the implementation of the web application, was begun by first creating 
an ER-diagram before creating the database. After the completion of the database a C#-
file was created with SQL queries for the database in order to handle the database and its 
data values. Once that stage was finished a main web application project was created in 
Microsoft Visual Studio Net 2003. During the implementation of this project several test 
projects were created in order to test small parts of the system. A final project was 
created after the “main functions” had been created and tested, so that the final 
application would have a more organized layout. In this iteration it also became clear that 
several SQL queries had to be altered or added in order to get the functionality needed. 
However the previous research and creation of SQL queries made it easier to alter and add 
new SQL queries.  
 
The third step was started at the end of the second step, but even though the report was 
not implemented during the development of the application a diary was kept to keep track 
of the development and the occurred problems and their solutions. As the third step fully 
took place the second step was considered to be finished. Of course, several 
improvements and further developments could be made upon the application, but the time 
limit did not permit such changes and the application had to be considered to be 
completed.  

4.1 Development tools 
It was decided, in discussion with PR AB, that the development environment would be 
Microsoft Visual Studio .NET 2003 using the programming languages ASP.NET and 
C#.NET. JavaScript was used for the needed client side scripts. Since PR AB uses the .NET 
Framework and ASP.NET in their development of websites using the same setup allows 
them to easier further develop this product in the future. Microsoft SQL Server Enterprise 
Manager was used to implement and test the database and SQL queries.  
 
Applications: 

o Microsoft Visual Studio .NET 2003 with .NET Framework 1.1 
o Microsoft SQL Server Enterprise Manager v8.0 
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Programming languages:  
o ASP.NET 
o C#.NET 
o SQL 
o JavaScript 
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5 The database 
After writing the SRS it was easier to construct an ER-diagram over the database used for 
storing the data needed for the application. The database was built using Microsoft SQL 
Enterprise Manager.  
 
Once the database was designed SQL queries were designed in order to handle the input, 
deletion and changes of data in the database. SQL stands for Structured Query Language 
and is the most common language used for accessing a database. These SQL queries were 
written and saved in a class file, databaseInterface.cs, which provides the interface 
needed between the application and the database.  

5.1 Entity relationship diagram 
An ERD or an entity relationship diagram describes the relationship between the data 
entities in a database. An entity is an object or concept that stores information. An entity 
may have a relationship with another or several other entities. And each entity has a 
number of attributes. An attribute is a property or characteristics of an entity.  
 
For example, if entity A and entity B has the relationship “one-to-many” it means that A 
can have several B, while B can only have one A. An easier example to understand might 
be by thinking of a database describing an elephant’s body parts. The relationship 
between the elephant’s body and its legs must be “one-to-many”. This is a correct 
statement because one elephant body can have many (four) legs, while one leg can only 
belong to one body. The same leg cannot belong to two bodies, just as one elephant body 
cannot only have one leg. It is often so that the relationship between two entities often are 
described with the notation of 1 to N or M; N and M notating many. In some cases, of 
course, the relationship can be N to M, “many-to-many”.  
 

 
Figure 4 - ERD of the database 

 
Figure 4 is a simpler version of an ERD, describing the entities and their relationships 
without the attributes belonging to the entities. The entities were created by thinking of 
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which larger groups could describe the system. Since the application would have users an 
entity named User was required. Each user is connected to a company, thus creating the 
entity Company. It was decided, in discussion with PR AB, that a company only can have 
one user account thus the relationship between them is “one-to-one”. It was not 
considered a necessity for a company to have several user accounts. Each user must also 
be of a user-type, UType, since the system has the need of both a user account and an 
administrator account, and in the long run perhaps other different types of user accounts. 
Since PR AB wanted the option to visualize information regarding the different 
merchandise types the companies belongs to, another entity group was created, MGroup. 
At first the relationship between MGroup and Company was set to “one-to-many”, 
denoting that a merchandise groups can have several companies, while one company only 
can belong to one merchandise group. However this relationship was soon changed to 
“many-to-many”. The reasoning behind that decision was that a company could see 
themselves belonging to more than one merchandise groups, for example H&M selling 
both accessories and clothing. When the relationship between the two entities became 
“many-to-many” a new entity, BelongsTo, had to be created. The reason for breaking up 
a “many-to-many” relationship is to avoid data redundancy. PR AB also wanted the option 
to be able to add events for the companies of different types, such as sales and campaigns. 
Each company can have several events, Event, and each event could only be of one type 
of event, EType. The most important part of the database is the DataCollection, which 
holds all the data from the different websites and webshops. Each data, saved into 
DataCollection, has a certain value type, ValueType, depending on which type of data it 
is, such as an IP-address, browser type or screen resolution. The reason to why the 
accumulated information is saved in the same table is that it should be easy to add new 
types of data into the database, thus adding new data value types. This way each value 
types would not need its own table in the database, but only an index informing of which 
kind of data it is. This way the database becomes more dynamical since no new tables are 
required to be added if new data are chosen to be accumulated.  
 
User Company Event DataCollection ValueType 
id id id id id 
company_fid name company_fid company_fid definition 
uType_fid telNr eType_fid valueType_fid  
username cellNr startdate dataValue  
password streetName enddate regDate  
 zipCode    
 areaCode    
 country    
 eMail    
     
     
UType MGroup EType BelongsTo  
id id id company_fid  
type group event mGroup_fid  
     
     
primary key foreign key    
 

Figure 5 - Entities and attributes of the database 
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Figure 5 shows each entity group and its attributes where the primary keys are denoted 
with bold and underlined text and the foreign keys denoted with bold text. Each entity 
group denotes a table in the database, and each attribute a column of the corresponding 
table. The attributes were created with the thought of what would be required to save all 
necessary information for the system to work properly.  
 
Both Figure 4 and Figure 5 describe how the database looked at its first design stage.  

5.2 Data types 
Each attribute has a data type and depending on what an attribute’s data type is set to it 
may make things easier or more difficult for the programmer. For example, if an attribute 
denoting a date is saved as a string it might prove to be more difficult to write date 
dependable SQL queries. It becomes easier if the date is saved as either a smalldatetime or 
a datetime data type enabling SQL queries that compares date objects instead of strings.  
Figure 6 describes which data type that is set to each attribute in the database.  
 

User Company Event DataCollection ValueType 
id (int 4B) id (int 4B) id (int 4B) id (bigint 8B) id (int 4B) 
company_fid (int 4B) name (char 30) company_fid (int 4B) company_fid (int 4B) definition (char 20)
uType_fid (int 4B) telNr (char 15) eType_fid (int 4B) valueType_fid (int 4B)  
username (char 25) cellNr (char 20) startdate 

(smalldatetime 4B) 
dataValue 
(varchar 1000) 

 

password (char 10) streetName (char 30) enddate 
(smalldatetime 4B) 

regDate (datetime 8B)  

 zipCode (char 10)    
 areaCode (char 20)    
 country (char 15)    
 eMail (char 30)    
     
     
UType MGroup EType BelongsTo  
id (int 4B) id (int 4B) id (int 4B) company_fid (int 4B)  
type (char 15) group (char 20) event (char 15) mGroup_fid (int 4B)  

 
Figure 6 - Data types of the attributes 

5.3 Database interface 
In order to communicate with the database, SQL was used in cooperation with ADO.NET, 
which stands for ActiveX Data Objects. ADO.NET is a component, enabling an easy way 
to access a database. The ActiveX-component is developed from another ActiveX-
component called ADO, which is a more user-friendly component than the heavier and 
older OLE DB, Object Linking and Embedding for Databases. ADO is much simpler and 
easier to learn than OLE DB but it is still OLE DB hiding underneath ADO. However the 
combination of OLE DB and ADO reduced the speed when the information had to be sent 
through a separate ActiveX-component which resulted into a new component developed 
by Microsoft, ADO.NET [4].  
 
A class file named databaseInterface was created in order to handle the SQL queries to 
the database. Several SQL queries would have to be used at more than one occasion and 
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creating a file with all required functions would save a lot of programming as well as 
time if any change had to be made to the queries.  
 
The first thing that was set up in the database class was the constructor. Some variables 
were initialized, but more importantly a connection string was created. The connection 
string is a string that contains a key that can be retrieved from the application’s 
Web.config file. The key has manually been added in the file inside a tag called 
<appSettings> under the configuration-tag. The key has a value which is a string 
containing the server name, the database name and the user ID and password to use in 
order to connect to the server and database. At first a test-server was created locally on 
the development computer containing several test databases that was used to develop this 
application. When the database was considered to be finished it was transferred to a 
server hosted by PR AB. For interest of what the code looks like see Appendix C.  
 
In the constructor of the class file an SqlConnection was initialized with the connection 
string as input. The SqlConnection allows the user to connect to the database enabling 
database interaction. In order to work with the SQL Server .NET Data Provider and thus 
be able to create a SqlConnection the namespace System.Data.SqlClient had to be 
included.  
 
ADO.NET has two so called Data Providers, containing different classes allowing the user 
to work with data from different data sources. The SQL Server .NET Data Provider is 
used together with Microsoft’s own database SQL server, which have been used in this 
project. The other Data Provider is OLE DB .NET and should function with all other data 
sources, as for example Microsoft Access or databases from other manufacturers. These 
classes can be reached from the namespace System.Data.OleDb [5].  
 
Each member function in the class file databaseinterface.cs is grouped by which table 
from the database they involve the most, in order to make it easier to locate certain 
functions in the file. For example, all functions handling different company events are 
placed under the same group, Events. Every function follows the same basic structure 
with a short description of the function in commented lines and its input and output 
values and of what data types they are. That way a developer gets a quick overview of 
what the functions does and which variables are needed. The functions are always public, 
so that they can be accessed from outside the class. Each function uses try-catch 
statements in order to catch and handle exceptions. It can also work as an aid to the 
developer and help finding programmatically errors in the SQL queries. To see the basic 
structure of the functions, see Appendix C.  
 
All written database functions return a value, no return types are void. For example, if the 
SQL query inserts a value into the database the function returns a Boolean, true or false if 
the query has been executed or not.  
 
Once a connection has been initialized with the database, so called SQL commands 
executes an SQL query. An SQL command contains an SQL connection and an SQL query. 
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An SQL command can be executed in different ways, giving different results. For this 
application three different SQL commands have been used. 
 

o ExecuteNonQuery() – executes an SQL statement and returns the number of rows 
affected.  

o ExecuteReader() – executes an SQL statement and builds an SqlDataReader.  
o ExecuteScalar() – executes an SQL statement and returns the first column of the 

first row in the result set returned by the query. Extra columns or rows are ignored 
[6].  

 
The command ExecuteNonQuery() was used when a SQL query was to be carried out but 
without being interested in the data of the rows affected, for example when new data was 
added into the database. After an SQL command is executed a Boolean is set to true or 
false depending if the SQL query was executed successfully or not.  
 
ExecuteReader() was used when several values was expected to return from the SQL 
query, for example when selecting a whole column from a table. After executing the SQL 
query through the SQL command an SQL data reader contains the values retrieved from the 
database. The data can be retrieved by the command GetValue() and be placed into an 
array, for example an ArrayList, which is an array whose size is dynamically increased as 
new values are added into the array. An ArrayList is much better to use than a string 
array, which size must be fixed, when the number of returned values are not set. An SQL 
data reader can be read with the code seen in Appendix C.  
 
ExecuteScalar() was only used when one value was intended to be returned from the 
database, or when it was clear that only one value could be returned. For example when 
sending in an index with the SQL query expecting a data value with that particular index. 
The value returned from the database is placed into a temporary variable that is returned 
by the function the SQL query is in. In order to save the value into a variable it must be 
cast appropriately. For example if we want to return a string the SQL command 
ExecuteScalar()  must be cast as a string.  
 
Each function in the class file can be called from any C#-file within this project. Each 
aspx-page has a so called “code behind” page, in this case a C#-file. The class file must 
lie in the same folder as the files that are using it. Before a function can be called upon 
from the C#-file it must be included and initialized as a class. Visual Studio .NET will 
automatically list of all available functions from the database-class if the name of the 
initialized class is written, followed by a dot. The code needed to initialize a C# class is 
seen in Appendix C. Once the class file is included in the C#-file all database functions 
can be reached and used.  
 
A set of functions was set up before the actual development of the application, such 
functions that were sure to be needed. This also contributed to the design and planning of 
the application, to see which functions that was needed in order to meet the requirements. 
As the application was developed and new functions were added some functions needed 
to be changed and new functions needed to be added. Most changes had to do with 
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retrieving the accumulated data since that specifically code was optimized by taking 
away the need of several database queries and replacing them with only one query. And 
as new tables and columns were added into the database new functions had to be written. 
The changes made to the initial database design and implementation is brought up in 
chapter 5.4 - Database development.  

5.4 Database development 
During the development of this application it became clear that the database needed to be 
revised. The alteration of the database was the addition of new columns and tables, but 
there was no need to change the database structure or any of the existing columns. Only 
two of the already existing tables were affected by the addition of new columns, 
ValueType and DataCollection. The attribute groupid was added to the table 
DataCollection in order to able the data gathered at the same time to be grouped. The 
attributes shortdef and chartType_fid was added to ValueType. The column shortdef 
provides a short definition of the value type and chartType_fid allows a value type to be 
connected to a certain chart type. But of course, in order to connect a value type to a chart 
type a new entity-table, ChartType, had to be added. The last new entity that was added 
was IPToCountry, and it was a table enabling a connection between a visitor’s IP address 
and country of origin. The changes that have taken place can be seen in the two figures 
below. A more detailed and explanatory description of each change will also follow.  
 

 
Figure 7 - Overview of the database v.01, from SQL Server Enterprise Manager 
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Figure 8 - Overview of the database v.02 with additional changes, from SQL Server Enterprise 
Manager 
 
The shortdef attribute was added as a column in the table ValueType, which contains the 
different data value types such as browser type, IP address and screen resolution. The 
new column contains a short variation of the data value type’s definition. For example, 
the data type browser has the definition Browser and the short definition bws. When a 
data value is accumulated the value is send to the page, that saves the data into the 
database, in the URL as a variable with the short definition of the data value to be saved 
as name of the variable. When a visitor loads a website that has been marked for data 
accumulation a client side script on that website executes and retrieves the browser type 
that the visitor is using. The script also loads the page from the PR Trends application 
and adds ?bws=Netscape in the URL line, if the user has used Mozilla FireFox as web-
browser while visiting the website. Exactly how this works will be explained in chapter 
5.5.1- How to accumulate. 
 
The attribute groupid was added to the table DataCollection. Since several data values 
may be saved at the same time the option to group them by an ID rather than the 
timestamp was a good idea. The ID can be a line of characters, maximum 40, 
representing the visitor. At many websites made by PR AB the visitor gets a temporary ID 
number as he or she is active on the website, which can be used as for the groupid 
attribute. This number can then be added for each action the visitor performs on the 
website that activates a data gathering. No real usage of the attribute groupid currently 
exists, but a possible development of the application is to see how many of the visitors 
are returning visitors. By saving a cookie in the visitor’s computer with an ID number it 
can be saved in the database as groupid. If the user returns, thus already having a cookie 
with the ID number the same groupid is added with the gathered data. By visualizing the 
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statistics between new visitors and returnees it enables the companies to see if they are 
attracting many new visitors or if the most percentage of visitors is “old customers”.  
 
A new entity, ChartType, was added along with a new attribute, chartType_fid, that was 
added as a new column in the table ValueType. The table ChartType contains the 
different charts that can be used for the visualization of the different data, for example pie 
chart and line chart. The new attribute chartType_fid is the foreign key from the 
ChartType table and it denotes which type of chart a certain data type should be 
visualized with. For example, when choosing to visualize the amount of visits over time a 
smooth line chart is the default chart that is used, but this can be changed from the 
application. Each chart uses different calculations, thus providing with unique 
presentations of data, but this will be further explain in chapter 7 - Chart control: 
WebChart. 
 
The last change to the initial database was the addition of a new entity IPToCountry. It 
was added when it was time to visualize the origin of the visitors to the websites. The 
table contains a long list of indexes, where an index is an IP number calculated from an 
IP address. It also contains a list of countries, where each country has a certain range of 
indexes. By using this database it is easy to connect an IP address to a country, thus 
retrieving the country of origin of each user. The database called IP-to-Country can be 
downloaded from a portal called Webhosting.info provided by Directi, a privately held 
Web Services company [7]. The database was downloaded on the 11th of January 2006, 
and it has not been updated since then. However, updates are available at 
Webhosting.info approximately once a month.  

5.5 Data accumulation 
The database is built to contain all sorts of data so that it is easy to add new data types 
with no need to change the structure of the database. Therefore there is no limit to what 
sort of data can be saved in the database, as long as it can be collected. The question is 
not how to save it, but what data to save. What is interesting and what is not. This may 
differ from company to company, depending on what sort of business they are running 
and how the website is built. But when it comes to optimizing the design of a website a 
good idea is to find out the most used browser types and screen resolution in order to get 
as an appealing look as possible. Nowadays it is important to get a website compatible 
with as many browsers as possible, but it is also time consuming to do so. With the 
statistics of browser type usage the company can limit the amount of browsers the 
website should be compatible with if they see that a browser type is only used by less 
then a half percentage, for example. Other information that may be of interest is which 
page the user comes to when he first enters the website. Is he loading the entrance page 
first or does he come from a direct link into another page? Where would they reach most 
visitors? Perhaps the statistics can be used to sell advertisement places to other 
companies if they can show that, for example, over 95% of the website’s visitors will see 
the ad on this specific page. With a webshop it may be of interest to see the statistics 
between the number of visitors and number of logins, to see how many of their visitors 
actually take the time to log in, in order to buy something. Another interesting statistical 
information would be the amount of sold merchandise compared to the amount of 
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cancelled merchandise. What makes PR Trends better than other statistical applications is 
that the user can save any sort of data that are of his interest. The users are only 
constricted to the data that can be gathered from the client computer, accessing the 
website.  

5.5.1 How to accumulate 
In order to gather the wanted data a client side script, a JavaScript, is added in the pages 
where the data should be collected from. How the JavaScript is constructed can be seen in 
Appendix D. A document.write command writes out the content on the page, which 
constructs an image. The source to that image is the webpage that collects the data and 
saves it in the database. Since the image is set to be invisible it will not be visibly drawn 
on the website. This way the user will not be aware of that information is collected. The 
script needs to be hard coded into each page where information should be gathered from, 
but since the script always has the same structure customers of PR AB can do it by 
themselves, with instructions from PR AB. This way, the product can be offered to other 
web companies that are not customers to PR AB, because PR AB does not have to see their 
code in order to set up the data accumulation. This example in Appendix D collects and 
saves the IP address, browser type and screen resolution. The cID, which stands for 
company ID number, is hard coded and denotes which company-website the data is 
coming from. The gID, the group ID, comes from the server side, and denotes the session 
ID all visitors gets on this particular website. It is used in the database to group each data 
saved at the same time. In order to save the data into the database the cID and gID must 
always have a value. Remaining variables in the source-string, src, can be of any data 
type and value. However the data collector is constructed in a way that it is important to 
know that the variable res always denotes the screen resolution. If that variable would be 
replaced with another variable name, sres for example, the screen resolutions would still 
be saved in the database although under a new data type. Even if the two data sets contain 
the same information they would not be able to be visualized in the same chart.  
 
When the collector, the aspx-page that is used as an image source, is loaded, the company 
ID and group ID is requested first. In a foreach-loop all query strings are requested. In the 
loop the data is saved into the database as long as the query string key, strKey, does not 
equal cID or gID. When the strKey is equal to ip, which is the variable name of the IP 
address gathered from the client side, the country code is retrieved after converting the IP 
address into an IP number. Then both the IP address and the corresponding two letters 
country code is saved into the database, thus making it easier to show the origin of the 
visitors. Had only the IP address been saved into the database the calculation needed, in 
order to visualize the origin of visitors, would be too time consuming and slow the 
application down immensely. By calculating the origin from the IP address when the data 
is saved it saves a lot of time and the application must only tabulate the country codes in 
order to present the statistics over the visitors’ origin.  
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6 Creating the Graphical User Interface 
The GUI has a set of iFrames, where iFrame stands for Inline Frame and is a newer 
version of the older and more established Frameset. All newer Internet browsers supports 
iFrames but not all older versions do. If a browser does not support iFrames the frame is 
not visible. An advantage with iFrames is that the position of each frame can be set in 
absolute coordinates, which might help in order to produce an appealing webpage. You 
can also place an iFrame in a layer. This application, PR Trends, has 4 iFrames for the 
banner, the left navigation, the top navigation and one frame for the main page of the 
application. When a user logs in each frame is loaded and updated accordingly. How the 
frames are placed can be seen in Figure 9.  
 

 
 

Figure 9 - Layout and names of the iFrames 
 
An iFrame’s has several attributes that sets the properties of the frame. The two attributes 
marginwidth and marginheight defines the number of pixels to use as left, right, top and 
bottom margins within the iFrame. If the attribute scrolling equals “no” it means that no 
scrollbar is provided for the iFrame even if the content goes outside the size of the frame. 
It is preferable to never set this value to “no”, since a scrollbar then is suppressed even if 
it is needed to see all the pages content. It is suggested to set this option to either “auto”, 
which generates a scrollbar when necessary, or “yes” where a scrollbar is given at all 
times. The style attribute contains the position of the frame. The width and height of the 
iFrame can be set either in percentage or pixels. The position of the frame is set by a 
point where the page is placed in a coordinate system with the Origin placed in the upper 
left corner.  
 
When the application PR Trends is loaded the user first comes to a login page in order to 
log into the application. However, sometimes the user may forget the username or 
password. Therefore it is possible for the user to request for a reminder that will be sent 
to the e-mail address the company account is registered with. A link is placed directly 
under the login, thus making it easy to find, that says “Forgot your login information?” 
When the link is clicked it activates a JavaScript that opens up a new window. See 
Appendix E for the JavaScript and the attributes of the new window.  
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Figure 10 - Page to request a reminder of the account login information 
 

When the page for requesting account information is loaded in the new browser window 
the user can enter the registered e-mail address for the company in the textbox and press 
the button “Send request”. When the button is pressed it activates a function that checks 
the e-mail address against the database to see if it is valid. If it is not valid a label will 
appear telling the user that no account is registered to this e-mail address and that he or 
she should contact the administrator of the website. If the e-mail is valid a message will 
be created and sent to the entered e-mail address containing the username and password. 
Exactly how the e-mail will be created and sent using the namespace System.Web.Mail 
will be explained in chapter 6.3.1 - E-mail function. See Appendix E for the database 
functions used to check the e-mail address’ validity.  
 

 
 

Figure 11 - Template for the e-mail reminding the user of the username and password 

From: admin@panagora.se 
To: ’entered e-mail address’ 
Subject: PRTrends: user account information (reminder) 
Body:  
Hello, 
 
You are receiving this e-mail because someone 
requested a reminder of your account information to be 
sent to this address.  
 
Account Login Information:  
 
Username: ‘username’ 
Password: ‘password’ 
 
If you haven’t requested for this e-mail, please 
contact the administrator at: admin@panagora.se 
 
Regards, 
Panagora Room 
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6.1 Login function 
When the user presses the login button, after entering username and password, a button 
EventHandler is activated, which triggers a function that controls the username and 
password’s validity. The username and password entered by the user are sent into the 
function getUser(string user, string passw) shown in Appendix F. The first line is 
extracted from the aspx-page the database function is called from. The function returns 
all values of the user account and is placed in a variable userInfo, a string array. The 
array contains the user ID, the username, the password, the company ID and the user type 
ID, in that order. If the variable userInfo is empty and no account existed a label with the 
text “You have entered a wrong username or password. Please try again” becomes visible. 
Otherwise the user type ID is checked, userInfo[4]. If the user type ID equals 1 the user 
logging in is an administrator, and if it equals 2 the user is a customer of PR AB, and 
therefore a user.  
 
Session variables are used to keep track of the user while logged into the application. A 
session variable lasts during the entire session, or until it is abandoned. The C# code 
extract in Appendix F initializes a session variable and then retrieves the variable’s value. 
In order to retrieve a session variable the data type must be known in order to cast it 
correctly.  
 
Two session variables are created, userID and utypeID. The userID is the ID of the 
account used when logging in, an ID that can be any number above 0. The other session 
variable utypeID contains the ID of the type of user, where the Administrator has ID = 1 
and a customer of PR AB, a regular user has ID = 2. Depending on user type the users are 
routed to two different parts of the system. However the different parts are not entirely 
parted, but share files which present different information depending on which user type 
the user has.  
 
The page that the user is redirected to when having logged in contains a JavaScript called 
loadFrame() that is activated by the code  “onload=”javascript: loadFrames():”” placed 
in the body tag. The script updates the iFrames the application is build up by, when the 
body of the aspx-page is loaded, presenting the user with different information depending 
on user type. The code of the JavaScript loadFrame() can also be seen in Appendix F.  

6.2 Administrator GUI 
The Administrator GUI’s functionality is important in order to lessen the workload put on 
PR AB when administrating their customers’ accounts. From the GUI, PR AB should be able 
to handle all administrative work needed, without having to directly go into the database 
to change settings. From the GUI they should be able to create accounts and administrate 
them. They should also be able to change merchandise groups, data value types and so on.  
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Figure 12 - The administrator GUI after logging into the application 
 
Figure 12 shows what the application looks like after a user has logged in with an 
administrator account. The layout is the same for both administrators and regular users. 
The user, when logging in, is met by a welcoming text including the user’s company 
name. The company name is also placed on top of the banner, up to the left, while the 
user is logged in. The “quick search” function, allowing the user to search for companies 
connected to the application, is only available to administrators. The left navigation is 
dynamically created depending on the user type ID of the logged in user.  

6.2.1 Left navigation 
The left navigation is dynamically created from the “code behind” page, the C#-file of 
the aspx-page presenting the navigation in the left iFrame. By creating and placing an 
asp:Table in the aspx-page with the attribute runat="server" in the table-tag it can be 
accessed in the corresponding C#-file. By dynamically creating new table rows and table 
cells the table can have different content depending on, as in this case, the user type ID.  
 
The code in Appendix G shows a snippet of the code producing the table’s content when 
the logged in user is an administrator. The following links are created in the table: 
 

o Company list 
o Add new company 
o Company events 
o Merchandise groups 
o User types 
o Event types 
o Data value types 

 
The link to the page that presents all companies in a list sends a variable search with the 
URL, Uniform Resource Locator, with the value ‘empty’. The reason for this variable is 
because when the administrator uses the quick search at the top of the page, which can be 
seen in Figure 12, the list is produced by the same aspx-page as when presenting the full 
list of companies. When the variable search has the value empty it means that all 
companies should be listed instead of those that matches the search string when the 
administrator has entered a value in the quick search and clicked the search button.  
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Each page available to the administrator, and their functionality, will be described below. 
 

 
Figure 13 - Screen dump of Company list 

 
Company list produces a list of all companies in the database, or a list of matched 
companies if a quick search has been made. The table is dynamically created and all 
contact information regarding the company is listed which includes the name, telephone 
number, cell phone number, address, country and e-mail address. This allows PR AB to 
quickly find contact information regarding their customers. Each company has a 
checkbox in front of them allowing PR AB to compare their visits or sale statistics over 
time. This also allows the administrator to delete companies. An important note is that 
when a company is deleted all data concerning that company is also deleted from the 
database. This way the database will not contain old and unnecessary information. The 
company name is a link leading to a new page that presents all information regarding the 
company and also allows the administrator to change information. There is also a button 
for each company listed, linking to a new window where all available statistics for that 
company is visualized. Above the list of companies are checkboxes with all merchandise 
groups and two buttons, allowing the administrator to compare the sale and visits 
statistics of different merchandise groups. 
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Figure 14 - Screen dump of Add new company 

 
Add new company allows the administrator to, as the link says, add a new company 
account. PR AB can on this page enter all contact information, wanted username and 
password, account type and check the checkboxes with the merchandise group or groups 
the company can be considered to belong to.  
 

 
Figure 15 - Screen dump of Company events 

 
Company events allows PR AB to add new company events to a chosen company by 
filling out the start date and end date of the event using the format yyyymmdd. The type of 
event, a campaign for example, can be chosen from a drop down list. An event can also 
be deleted by choosing the company and event from drop down lists, enabling the 
administrator to remove an event in case the entry is wrong or the event is cancelled.  
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Figure 16 - Screen dump of Merchandise groups 

 
Merchandise groups contains an asp:RadioButtonList that presents all existing 
merchandise groups from the database. If one merchandise group is selected from the 
radio-button-list it is possible to either change the name of the merchandise group or 
delete it. It is also possible to add new merchandise groups if a new group would be 
needed.  
 
User types works exactly like Merchandise groups listing all different user types from 
the database, allowing PR AB to create or delete user types. However, user types which are 
used by users cannot be deleted. The user accounts must be deleted first. In the future it 
might be necessary to create new user types for example if a company can choose 
different services within the application.  
 
Event types works exactly like the two pages presented above, Merchandise groups and 
User types, and together it allows PR AB to handle the administrative needs in the 
application instead of having to change the values directly in the database.  
 

 
Figure 17 - Screen dump of Data value types 
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Data value types works almost like the previous pages, but with the slight difference that 
here has the administrator the option to set which type of chart that should be the default 
chart for each data value. For example line chart is set as default chart for the sales data.  

6.3 User GUI 
The user GUI allows the user, a customer to PR AB, to change their company information 
and login information as well as add and delete certain events they may have. Most 
importantly it allows the company to see the statistics that have been accumulated from 
their website. This GUI shares many pages with the administrator GUI, parting the content 
of the page depending on the user type ID.  
 

 
 

Figure 18 - The user GUI after logging into the application 
 
The following links are presented for the user having logged into the system: 
 

o Account information 
o Administrate events 
o Request new data 
o “Available statistical information” 

 
Point number four does not represent a link, but stands for all links containing statistical 
information. The links are created dynamically, depending on which different data values 
the company has saved in the database, because the companies do not have to save 
exactly the same data. For example a company who does not have a web shop on their 
website will not have the need for a page where they can see sales statistics. Therefore 
each company has a different set of statistical links. A brief description of each page will 
follow.  
 
Account information is the same page the administrator GUI uses when the administrator 
wants to change a company’s contact and account information. However, when the user 
type is a user instead of an administrator, the user cannot change account type. A security 
measurement so that no user can grant themselves access as an administrator. They can 
still change the merchandise groups they belong to, in case that PR AB made a mistake 
when creating the account or if their business situation changes, placing them into 
another merchandise group.  
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Administrate events is the same page used in the administrator GUI. The only difference 
is that if the user has the user type ID equal to 2, being a User, the asp:dropdownlist does 
not add all available companies. The user can only show the company’s event from 
which account that was used to log in with.  
 

 
Figure 19 - Screen dump of Request new data 

 
Request new data allows the user to send a request of accumulating new data through 
the system directly to PR AB’s administrator e-mail account; admin@panagora.se. Using 
the System.Web.Mail namespace enables an easy way to send e-mail messages using only 
little code. By being able to set a prefix to the subject line of the e-mail it makes it easier 
for PR AB to sort the incoming e-mails.  
 

 
Figure 20 - Screen dump of the Visits statistical page 

 
“Statistical information” denotes a set of links that are presented, leading to a page with 
corresponding statistical information in different type of charts. Each statistical page has 
the same layout, with one larger chart and one smaller chart. Two calendars, from the 
ASP.NET object asp:calendar, allows the user to choose a start date and an end date. When 
the page first is loaded the calendars are set to the date of the current day, and the large 
charts visualizes the data over that date. Once new dates are chosen from the calendars 
the large chart visualizes the statistical information over that time. The smaller chart 
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either shows the data per year or over total time. If the user is observing the sales or visits 
data over time, the option to calculate a prognosis becomes available. How the charts are 
created will be discussed in chapter 7 - Chart control: WebChart, and how the prognosis 
is calculated will be discussed in chapter 8 - Calculating the prognosis. 

6.3.1 E-mail function 
On the page “Request new data” the user can request for new data to be gathered, by 
filling out a form with a subject line and an e-mail body. When the user presses the 
button “Send e-mail” a function is activated which creates an e-mail and sends it to a set 
e-mail address. The following steps are executed in order to send the e-mail once the user 
has pressed the button. The code can be seen in Appendix H.  
 

• By retrieving the session variable userID and the corresponding company ID, the 
company name and e-mail can be retrieved from the database. Only a few lines 
are then needed to actual send the e-mail.  

• After creating a new MailMessage() the subject line can be initialized, by putting 
[PR-Trends] as prefix before the company’s name and the subject line that the 
user entered in the GUI. By using this subject-format PR AB may quickly identify 
what the e-mail concerns.  

• The attribute BodyFormat can be set to either text or HTML, depending on which 
setting that is preferable.  

• The Body of the e-mail is set to the text retrieved from the HTML object 
TEXTAREA, in the GUI, with the name set to TextAreaBody. By setting the 
attribute runat=”server” to the HTML object it can be reached from the C#-page.  

• mail.To simply denotes which e-mail address the message should be sent to, and 
mail.From which e-mail address the message was sent from.  

• SmtpMail.SmtpServer is set to the server that should be used to send the e-mail.  
• SmtpMail.Send(mail) sends the message to admin@panagora.se with the settings 

made above.  
• When the e-mail has been sent the textfields in the GUI are emptied and a label is 

shown that indicates that the e-mail has been sent.  
 
The e-mail is sent as earlier mentioned in chapter 6 - Creating the Graphical User 
Interface, using the namespace System.Web.Mail. The namespace enables an easy way to 
send an e-mail, but in order for this to work the server the application lies on has to have 
an smtp-server.  
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7 Chart control: WebChart 
Each data set needs to be visualized by the use of different charts such as line charts and 
pie charts. The namespace System.Drawing is useful when it comes to drawing different 
shapes in an application. A few test projects were made in order to find a good solution to 
drawing the wanted charts. It took a lot of effort to create a single pie chart and when a 
much better solution was found it was better to take the opportunity and use it due to lack 
of time. A man named Carlos Aguilar Mares has created a free chart control for ASP.NET 
using C#.NET and the System.Drawing.Graphics class [8]. Also a Class Library of the 
chart control can be downloaded from Mr. Mares’ website. The chart control is called 
WebChart and enables a quick and fairly easy way to produce several types of charts. By 
using this chart control it would become possible to produce all the needed charts for the 
visualization of the gathered data sets within the pressed time limit. In discussion with PR 
AB it was decided it was better to be able to produce a finished result with the help from a 
free chart control rather than only coming half the way, using own methods.  
 
Included charts in the WebChart control:  
 

o AreaChart 
o StackedColumnChart 
o ScatteredChart 
o LineChart 
o SmoothLineChart 
o PieChart 
o ColumnChart 
o StackedAreaChart 

 
The developer of this chart control also enables the user to add the WebChart control to 
the toolbox in Visual Studio.NET. A step by step tutorial can be found at 
http://www.carlosag.net/Articles/WebChartTutorial.aspx. This way the programmer can 
simply add a new chart control object to the application page. Only one object is needed 
since this chart control can handle all included charts listed above. The chart control is an 
object with the attribute runat="server” which enables it to be reached from the C#-
pages.  
 
If the WebChart control’s dll-file has been downloaded from Carlos Aguilar Mares 
website [8] and added to the Toolbox in Visual Studio.NET the control can be accessed 
from under the General-tab. It works as any other object in Visual Studio and can be 
placed in the application page. It is also important to remember to include the namespace 
WebChart to the corresponding C#-page. Otherwise the class objects will not be 
recognized by the compiler.  
 
The WebChart control creates charts and saves png-images of the charts into a designated 
folder WebCharts. In order for this to work the folder needs to be in the project folder and 
the Security-settings of the folder must be set to write for Users and Launch IIS Process 
Account. If it is not, the chart control will not be able to save the png-image of the chart 
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and it will not be shown in the application. Of course the folder containing the png-
images will take up a lot of space on the server since a new image is created when a chart 
is being drawn in the application, but this is solved by having a setting called 
AutoCleanUpInterval for the chart control that can be set in the web.config file in the 
appSettings section. A value can be set to this key, for example 10, and the folder will 
then be cleaned up, deleting images older than 10 minutes. It is preferable not to set the 
value to less than a minute. If the user has a slow internet connection or an old browser it 
might take a while for the chart to be drawn, thus if the image of the chart is deleted 
before the image is drawn it will result in an empty image instead of a chart. In order to 
not have a script running all the time checking how old the images are in the chart folder 
it is only executed when a request comes. So if no request comes, to draw a chart, no 
cleaning of the folder will occur.  
 
One chart control can contain several charts but also different types of charts at the same 
time. Of course adding a line chart with an x- and y-axle to a pie chart might not be a 
good idea. The chart can either be added manually from the design view or by code from 
the C#-page. The chart control is not limited to C#.NET but can be initialized with other 
languages also, such as VB.NET. In order to add a chart to the chart control from the 
design view, go to the chart control’s properties and double click the Charts property as 
can be seen below in the picture.  
 

 
Figure 21 - Screen shot from the Property window in Visual Studio.NET 

 
This action will open the Chart Editor where all chart types can be added by choosing 
from the drop down list. Some properties can also be configured here such showing a 
legend or not in the chart control. However in this application the same aspx-page 
presents all types of charts used for the visualization of the data sets and therefore the 
adding of charts to the chart control is done by code. In order to create for example a line 
chart, adding data and set some properties demands little code. A description of which 
steps are needed to create a simple line chart will follow. This is just an example and is 
not used in this application and all data is made up. The C# code needed to create this 
line chart, add data and set properties will be described in Appendix I. 
 
First the line chart must be created. This is done by creating a new object in the code. 
Once the line chart has been created, data values can be added to the chart. Chart points 
are given as input as new data to the created line chart. The chart point takes two inputs, 
the x-value and the y-value of the line chart.  
 
After data has been added to the line chart, properties can be set. In this example the line 
colour in the chart is set to blue. The legend is set to be shown and gets a string value, 
and the line markers in the chart are set to be shown. The line width is set to 1.  
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The chart control also has properties that can be set. The title of the chart is set to “Week 
32 – 2005” with the colour black. The background colour of the control is set to light 
grey. The back colour of the chart itself is set to white. Finally the legend is positioned to 
the right in the chart control with the width set to 70 pixels.  
 
After all settings are set and all data added to the chart, the line chart must be added to the 
chart control and the chart control redrawn before it can be visualized in a page. It is 
important to remember to redraw the chart control. If it is not, the chart control will not 
show the added charts. And if more charts are added or some properties changed 
afterwards, the chart control must be redrawn again in order to show the changes. The 
image below shows the how the chart would look, created by the steps above and the C#-
code in Appendix I. This is just an example to show how little code is needed to create a 
chart, but of course, more properties can be set.  
 

 
Figure 22 – Example line chart using the WebChart control 
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7.1 The application 
 

 
 

Figure 23 - The Administrator GUI after choosing to see a company's visits data 
 
This figure shows what the application’s Administrator GUI looks like after the 
administrator has chosen to see a company’s statistical data. This page is opened in a new 
window allowing the administrator, from the links to the left, to show all statistical data 
available for this company. In this example the administrator has chosen to see the data of 
the visits over time. The visits data’s default chart is set to smooth line chart, however all 
links routs to the same page, as one chart control can handle all type of charts, which 
gives all statistical pages the same layout. The four main objects in the page are the two 
chart controls and the two calendars. The calendar, which is an ASP.NET object, saves a 
lot of effort and time to create an own calendar-function. The text below the large chart 
control gives the exact data for each hour when the data of a day is being visualized, and 
for each day when several days are being visualized.  
 
Start date calendar (upper) represents the start date of the time frame the data should 
be visualized over. When first loaded the current date is set to active. When the date is 
changed the large chart changes accordingly.  
 
End date calendar (lower) represents the end date of the time frame the data should be 
visualized over. When first loaded the current date is set to active. When the date is 
changed the large chart changes accordingly.  
 
Large chart control visualizes the data over a chosen time period, but when first loaded 
it shows the chosen data set over the current day. Each time a new date is chosen from 
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the calendar the chart control is updated and shows the specified data over that time 
period.  
 
Small chart control visualizes the data per month over the current and previous year, if 
the chart control is set to a smooth line chart or a line chart. If it is set to a pie chart or a 
column chart this chart control presents the percentage of each value over the total time. 
The current year is retrieved from the start date calendar, which means that if the date 
would be changed to a date in year 2005 the current year would be 2005, even though the 
current year is 2006 at this moment.  
 
Both chart controls are also made into links. When a chart is clicked a new window is 
opened with a larger version of that chart containing only one chart control. The height 
and width of the chart can be changed which enables the user to set the chart to an own 
preferable size. A link also enables the user to start the print function. At first it was 
difficult to find a good way to send the charts to the new window. Sending the needed 
data and re-create the charts would take too much time and calculations. Finally a very 
good solution was found. The session variables are able to hold objects, thus enabling to 
put a chart, for example a line chart, in a session variable and retrieve that variable in the 
new window. Several if-statements separate and retrieve the needed session variables 
when a chart control has been clicked. A variable denoting the type of chart is sent 
through the URL making it known which type of chart that should be visualized in the 
new large chart. Only three lines is needed in order to set a session variable in one page, 
retrieve it in another page and set it to the chart control. The properties to the chart 
control must be set again but the properties to the chart are transferred with the session 
variable.  
 
Four different charts can be visualized over time in this application. 
 
Line Chart sums the data values, for example the amount of sales. Also shows added 
company events in the shape of stacked column charts.  
 
Smooth Line Chart counts the data values, for example the amount of visits. Also shows 
added company events in the shape of stacked column charts. 
 
Pie Chart calculates the percentage of the occurrence of each value, for example browser 
types. 
 
Column Chart calculates the percentage of the occurrence of each value, for example 
country of origin.  
 
See Appendix J for an image of each chart in this application. 
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8 Calculating the prognosis 
Data that may be interesting to calculate a prognosis of are the visits and sales data over 
time. A prognosis over these values will give a good indication of how many visitors a 
company site might have and how much they can be expected to sell for during the next 
period. If the prognosis is accurate enough it can help a company to plan their stock of 
merchandise. There are of course several ways to calculate a prognosis from a set of data 
values, but the method that was chosen is called Weighted Moving Average, or for short 
WMA. The reasoning behind this choice was that moving average seems to be one of the 
most common methods used for analyzing time series while also being easy to 
understand.  

8.1 Weighted Moving Average - WMA 
WMA stands for Weighted Moving Average and is a variation of the method called 
moving average. A moving average is the un-weighted mean value of the previous n data 
values. For example, a 5-day moving average of sales per day is the mean of the sales of 
the previous 5 days. This 5-day moving average would be the estimation of the sales on 
the 6th day, the day following the 5 previous days. If the sales per day are denoted by S1 
to Sn, where n is the total number of days the Moving Average, MA, is calculated from, 
the formula would be as shown in the figure below. 
 

n
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MA n+++
=

.....21  

 
Figure 24 - Formula for Moving Average 

 
The value of n can vary, but some popular values are 10, 40 or 200 days. These represent 
a prognosis calculated over a short, intermediate or long term. A moving average can lag 
to an undesirable extent and be influenced too much by old sales [10]. If the sales have 
increased the last period of time old values may affect the moving average negatively. A 
way to address this problem is to give recent prices an extra weight. One method to do 
this is called Weighted Moving Average.  
 
WMA has a weight coefficient to each value in order to give the values a different weight, 
where the latest value has the highest weight and the oldest value has the least weight. 
This way the prognosis catches changes much quicker than a MA would do. The formula 
for this, where Sn is the latest value, is shown in Figure 25. 
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Figure 25 - Formula for Weighted Moving Average 
 
The weight coefficients do not always have to be divided as stated in the formula above. 
Each coefficient can be of any value as long as the sum of all weight coefficients divided 
by the sum of the denominator from the WMA formula are equal to 1.  
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8.2 Modified Weighted Moving Average 
The WMA used in this application to calculate a prognosis over the sales and visit 
statistics are slightly modified. Since the two data sets have a weekly pattern where the 
activity is lowest on weekends it can be assumed that the activity follows a certain pattern 
depending on which weekday it is. Instead of calculating the WMA over the last n days the 
WMA for a Monday is calculated over the last n Mondays. The same formula is used and 
only the set of values has changed from being the last n values to every 7th value n 
periods back, where one period is equal to one week.  
 

Date Weekday Sales (SEK) 
2006-01-02 Monday 9697
2006-01-03 Tuesday 2989
2006-01-04 Wednesday 660
2006-01-05 Thursday 9085
2006-01-06 Friday 8528
2006-01-07 Saturday 3727
2006-01-08 Sunday 3597
2006-01-09 Monday 5148
2006-01-10 Tuesday 4238
2006-01-11 Wednesday 4911
2006-01-12 Thursday 1712
2006-01-13 Friday 3427
2006-01-14 Saturday 2630
2006-01-15 Sunday 2845

 
Table 1 - Example values used for the WMA calculation 

 
For example, using the randomly created sales values from the table above, a prognosis 
for the following week could be calculated. The period n = 2 and the prognosis will be 
calculated for Monday the 16th of January to Sunday the 22nd of January. The weighting 
coefficient will be 1 and 2, since the period is 2. Calculating a WMA using only 2 periods 
will not produce a good result, but it will give a good demonstration of how the 
calculation is done.  
 
The value for Monday the 16th of January is calculated by using the sales data from the 
2nd and 9th of January.  
 

SEKSEKWMA 6664
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Figure 26 - Calculation of the WMA for the 16th of January 

 
Calculating the WMA for the other weekdays using the same way as above would give the 
result shown in the table below. 
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Date Weekday Sales (SEK) 
2006-01-16 Monday 6664
2006-01-17 Tuesday 3822
2006-01-18 Wednesday 3494
2006-01-19 Thursday 4170
2006-01-20 Friday 5127
2006-01-21 Saturday 2996
2006-01-22 Sunday 3096

 
Table 2 - calculated WMA values from the values from Table 1 

 
By looking at the table above it can be concluded that the sales often go down a bit 
during the weekend, even if not by much. It also seems like the sales are highest on 
Mondays. If this was a real data set, the company could draw the conclusion that most of 
their customers do their purchases on Mondays. The best day for them to launch a sale or 
start a campaign would be on Mondays, or rather at the midnight to Monday in order to 
catch all their Monday-visitors.  

8.3 The prognosis 
When a user of this system are watching the sale and visits statistics and chooses to 
visualize the data over a period of days an option to calculate a prognosis is available. 
The prognosis is set for 7 days and the number of periods the WMA is calculated from can 
be set to any number. At the moment the number of periods is set to 8. A good number of 
periods would have the range 5 to 20 since the prognosis is only for a short term range. 
Which number that might give the best prognosis is difficult to tell since it depends on 
how much the data fluctuates over time and its sudden peak values. As the number of 
periods increases, the curve becomes smoother and sudden peaks effects the WMA less. 
Meanwhile the WMA lags behind the actual trend since it includes older data. It also 
means that the prognosis is less sensitive to quick changes. Exactly how many periods 
that should be used is a question of priorities, but several sites describing how the WMA 
works suggests a period around 10 for a short term range. This is a decision that PR AB 
has to do once enough data has been gathered and a valuation can be done. 
 
When the user clicks the button to calculate the prognosis two functions are activated. 
One function calculates the 7-day prognosis and one function calculates what the 
prognosis would have been over the chosen days from the two calendars. The WMA 
values from both prognoses are then added into the same chart line. This way if the user 
has chosen the 1st of January as start date and 10th of January as end date from the 
calendars a new chart will be drawn. This chart will contain the real data values for the 
chosen dates plus a 7-day prognosis from the 11th of January to the 17th of January as 
well as a prognosis over the 1st to the 10th of January. This last mentioned prognosis 
contains the calculated prognosis over the chosen days and can now be compared with 
the real dates. This way the user can see a prognosis of the following 7 days but also how 
well the prognosis stands compared to the actual occurred data.  
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Figure 27 – Smooth line chart of the visits per day, 1st to 21st of May 2006, and the calculated 
prognosis 
 
As you can see in the figure the red line denotes the real data of the chosen dates to 
visualize, the 1st to 21st of May, 2006. The blue line denotes the data over the same dates 
in the year 2005, and since this application didn’t exist by that time all data over this 
period is zero. The green line denotes the prognosis, the first 22 days are the prognosis 
over the passed days, and the 7-day prognosis is between the 22nd to the 28th of May.  
 
The function for the 7-day prognosis takes as input a DateTime object, with the selected 
end date from the calendar and a string with which type of chart that is being visualized. 
The DateTime object’s methods for adding or subtracting years, months or days allows a 
simpler way to adding or subtracting days than to write own functions where the days of 
a month has to be considered. The methods take care of all such needed calculation. The 
type of chart, when wanting to calculate a prognosis of the occurred data values, can 
either be a smooth line chart or a line chart. As earlier mentioned the smooth line chart 
counts the data per time interval while the line chart sums up the data values per time 
interval. An int array is returned as output from the function that calculates the 7-day 
prognosis. The array contains the calculated data values for the 7 days occurring after the 
chosen end date from the calendar.  
 
The calculation of the prognosis over the chosen dates, instead of the 7-day prognosis, is 
done in similar ways as the function calculating the 7-day prognosis. The only difference 
is the days used in the calculation for the prognosis. The number of periods the WMA is 
calculated from is of course the same.   
 
The C# code used to calculate the 7-day prognosis, given the chosen end date and type of 
chart, can be seen in Appendix K.  
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9 Conclusions 

9.1 Results 
The goal of this project was to develop an application for PR AB that with further 
development could be offered to companies with websites and webshops, visualizing 
visitors’ activity and purchasing behavior. The project resulted in an application called 
PR Trends.  
 
The main goals and all grade 1 requirements of the functionality and GUI have been met 
and with further development PR AB could offer it as a product to their customers and 
other online companies. The users, online companies that are customers to PR AB, can 
themselves choose which sort of data they want to gather and visualize. Apart from many 
of the already available statistical applications PR Trends allows the user to only gather 
the information they are particularly interested in.  
 
In addition to the main requirements of the functionality and GUI, two grade 2 
requirements have also been met. The administrator can, in addition to choose to see the 
statistics of one company, compare the visits or sales statistics of several companies. This 
requirement was adjusted so that the administrator could compare all the data of all 
companies instead of just those belonging to a certain merchandise group. The 
application also allows a comparison of the visits and sales statistics of different 
merchandise groups. This way PR AB has the option to see the trends of a certain 
merchandise group and compare it with another merchandise group.  
 
However there is still a lot to be done before this application can be offered as a product. 
Since a lot of time was spent on the functionality of the application the GUI is lacking in 
performance and appearance. Some optimizing of the code has been done, especially 
when it comes to the SQL queries, but in order to get a fast and appealing application a 
continuation of optimizing the code is of outmost importance.  
 
PR AB considers the implementation of this thesis project and the experience given to be a 
valuable asset. This beta-version has been implemented for three customers and the 
general response has been positive to the initiative to create such an application and the 
end result of it. But of course further development of this application remains before PR 
AB consider it to be ready to be put in a sharp environment and not the least, be a product 
they can sell. PR AB are however convinced that the main thought behind this application 
is of great importance today and that it with further development will be able to offer a 
high degree of value for existing and future customers. Not only will this application aid 
in getting customers to see the value of tool like this but also give PR AB a better survey of 
their own customers where they can gather all statistics and see patterns in merchandise 
groups, time periods, geographical positions, transaction volumes, etc.  
 
Today PR AB are planning to release a full version of a tool in the first quarter of 2007 
connected to their own sales platform Panagora® E1. They are not sure if they are going 
to use this application and code directly, however they are certain that the experience 
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they have received from this thesis project will contribute to their own full version of PR 
Trends.  

9.2 Known problems 
At this state the calculations that needs to be done in order to present the data in different 
charts, as well as the prognosis when it is being calculated, takes too much time. It makes 
the application slow and the possibility that the user will grow tired of using the 
application increases.  
 
It is also clear, when evaluating the prognosis done on the sales statistics that the WMA is 
not a good method to use. Perhaps the sales do not follow the same weekly pattern as the 
visits do. It is more difficult to see a trend in the visualization of the sales data since it is 
the sum of the amount of sales per day, and depending on what the visitors are buying 
that sum will vary.  

9.3 Discussion 
Looking at the result of this project the main goals have been met, however it is not 
nearly to be considered as a finished product. If the knowledge of each programming 
language used had been better from start, the end result would have looked differently. 
For example time spent on building the administrative part of the GUI would have been 
considerable shorter, had the knowledge of ASP.NET and C#.NET already been there. More 
time would have been spent on the visualization of the gathered data, creating better and 
more interactive charts and developing an own class for creating them.  
 
Even though there are a lot to be disappointed of, evaluating the result of this project, 
there is one thing that has been developed to satisfaction. The database have gone trough 
minor changes during the development, when new functions were wanted, however the 
main structure is dynamical and new data can be added without having to change 
anything of the structure.  
 
Perhaps one of the most interesting features is the prognosis that is calculated from actual 
occurred data. It was both interesting to develop and valuate, to see if there actually was a 
pattern in the visitors’ behavior. After valuating the prognosis it works rather well with 
the statistics over visitors per day. It follows the same pattern and is at times very close 
compared to the real data. However the WMA calculation is not a very good 
approximation when it comes to sales. The sales statistics do not follow the same trend as 
the visit statistics. It would have been interesting to see what the trend would look like.  
 
Even though the end result wasn’t exactly what was expected a lot of programming 
experience and knowledge of new programming languages was earned during this project. 
As well as the experience to plan a project, execute it and work professionally with a 
company towards a goal. It is also satisfying to know that even though PR AB may not use 
the code directly, the experience and knowledge earned from this project is appreciated 
and will be used.  
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9.4 Future work 
The first steps to make this application more desirable are to, as mentioned earlier, 
optimize the code and create a better appealing GUI. The administrative part of the GUI 
works perfectly well, and the administrator has the option to change the values in the 
database directly in the GUI. However the GUI itself could become much more appealing 
to the eye. 
 
A more important development is to make the application more secure, encrypting the 
passwords in order to shut out wrong persons to use the application.  
 
Apart from trying to solve the known problems of this application it would be desirable 
to start all over, using only the database structure. The database structure has proven to be 
constructed in a way that allows new data to be added without the need to change 
anything of the structure itself. With the gained experience and knowledge it would be 
interesting to rebuild the application and explore the possibilities to create interactive 
charts and to present them to the user in a more appealing way.  
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11 Appendix 
 

A Abbreviations 
 
ADO   – ActiveX Data Objects 
 
ERD   – Entity relationship diagram 
 
GUI  – Graphical User Interface  
 
MA  – Moving Average 
 
OLE DB  – Object Linking and Embedding for Databases 
 
PR AB  – Panagora Room AB 
 
RSP   – Retail Service Provider 
 
SRS   – System Requirement Specification 
 
SQL  – Structured Query Language 
 
WMA   – Weighted Moving Average 
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B List of requirements 
The requirements are divided into three grades, where grade 1 requirements are necessary 
for the basic functionality, grade 2 requirements are desirable but not necessary and grade 
3 requirements are possible but may be excluded.  
 
Requirement description template 
 
ID A unique ID for each requirement 
Description A formulation of the requirement. 
Purpose Why the requirement was set up. 
Reference Which other requirements must be met so this requirement can be met. 
Date When this requirement was formulated/changed. 
Grade Which grade the requirement have 
 
Administrator Interface requirements 
 
Grade 1 
 
ID AI 1, (UI 1) 
Description A unique login for the administrator. 
Purpose To login the administrator and avoid wrong usage of the system. 
Reference - 
Date 2005-09-19 
Grade 1 
 
ID AI 2 
Description Create and delete user accounts. 
Purpose To administrate the users. 
Reference - 
Date 2005-09-13 
Grade 1 
 
ID AI 3, (UI 4) 
Description Change user account information. 
Purpose To administrate the users. 
Reference AI 2 
Date 2005-09-19 
Grade 1 
 
ID AI 4 
Description Search for a user in the database returning the information regarding that user. 
Purpose To administrate the users and search for a specified user’s contact and account information. 
Reference AI 2 
Date 2005-09-16 
Grade 1 
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ID AI 5, (UI 2) 
Description A linked list of all users leading to their corresponding statistical information. 
Purpose To view the statistics regarding a specified user. 
Reference AI 2 
Date 2005-09-19 
Grade 1 
 
ID AI 6, (UI 3) 
Description Add an event for a selected company with time and type information.   
Purpose Consider events affect on the sale information.  
Reference - 
Date 2005-09-19 
Grade 1 
 
ID AI 7, (UI 5) 
Description Log out the administrator. 
Purpose To avoid unauthorized usage of the system. 
Reference AI 1 
Date 2005-09-19 
Grade 1 
 
A user’s account information contains:  

o Unique username 
o Password 
o Company name 
o Telephone number 
o Cell phone number 
o Billing address 
o E-mail address 
o Merchandise group 

 
An event’s information contains: 

o Start and stop date and/or time 
o Company 
o Type of the event; sales, advertising campaigns, circulars, etc. 

 
Grade 2 
 
ID AI 8 
Description Make a list of merchandise groups and compare the statistics of all companies in the chosen 

merchandise group.  
Purpose To compare the statistics of companies in the same merchandise group.  
Reference - 
Date 2005-09-16 
Grade 2 
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ID AI 9 
Description Automatically send an e-mail to a specified user with statistical information and a link to this 

application for more information. 
The e-mail will be send continuingly.  

Purpose To automatically send out specified information to a specified company and a continuingly 
reminder of the additional information that can be viewed within this system. 

Reference - 
Date 2005-09-16 
Grade 2 
 
 
User Interface requirements 
 
Grade 1 
 
ID UI 1, (AI 1) 
Description A unique login for the user. 
Purpose To log in and route the user correctly and avoid wrong usage of the system. 
Reference - 
Date 2005-09-19 
Grade 1 
 
ID UI 2, (AI 5) 
Description A linked list of the functions which are reachable to the user. See Functional requirements  
Purpose Give the user an overview of the information that can be viewed and present that information. 
Reference - 
Date 2005-09-19 
Grade 1 
 
ID UI 3, (AI 6) 
Description Add an event with time and type information.   
Purpose Consider events affect on the sale information.  
Reference - 
Date 2005-09-19 
Grade 1 
 
ID UI 4, (AI 3) 
Description Change the user account information. 
Purpose Allow the user to change own settings/information. 
Reference AI 2 
Date 2005-09-19 
Grade 1 
 
ID UI 5, (AI 7) 
Description Log out the user. 
Purpose To avoid wrong usage of the system. 
Reference UI 1 
Date 2005-09-19 
Grade 1 
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ID UI 6 
Description Send automated e-mail to user with account information.  
Purpose To remind the user of login information.  
Reference AI 2 
Date 2005-09-13 
Grade 1 
 
ID UI 7 
Description Request admin for new data to be collected. 
Purpose To add new wanted data to visualize. 
Reference - 
Date 2005-09-16 
Grade 1 
 
An event’s information contains: 

o Start and stop date and/or time 
o Company 
o Type of the event; sales, advertising campaigns, circulars, etc. 

 
 
Functional requirements 
 
Grade 1 
 
ID SR 1 
Description Visualize the amount of visitors the website has over time. 

Mark out current events on the time axis. 
Purpose To view how the activity on the website fluctuates over time. 
Reference Information accumulation requirements, chapter 3.2.1 
Date 2005-09-13 
Grade 1 
 
ID SR 2 
Description Visualize the relation between visitors and screen resolution. 
Purpose To view which screen resolution most visitors use with the opportunity to optimize the 

resolution for most visitors. 
Reference Information accumulation requirements, chapter 3.2.1 
Date 2005-09-16 
Grade 1 
 
ID SR 3 
Description Visualize the relation between visitors and Internet browser. 
Purpose To view which Internet browser most visitors use. 
Reference Information accumulation requirements, chapter 3.2.1 
Date 2005-09-13 
Grade 1 
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ID SR 4 
Description Visualize the amount of certain accumulated data over time. 
Purpose To view the statistics of certain data over time such as visitors, logins, price sum of sold and 

cancelled merchandise.  
Reference Information accumulation requirements, chapter 3.2.1 
Date 2005-09-16 
Grade 1 
 
ID SR 5 
Description Visualize from which country visitors access the website from.  
Purpose To view which nationality most visitors have.  
Reference Information accumulation requirements, chapter 3.2.1 
Date 2005-09-13 
Grade 1 
 
ID SR 6 
Description Compare the visits on the website with visits on certain web pages within the site over time. 
Purpose To view the correlation between visits on the website and visits on certain pages within the 

site. 
Reference SR 1, SR 4 
Date 2005-09-16 
Grade 1 
 
ID SR 7 
Description Compare the visits on the website with logins to the web shop over time. 
Purpose To view the correlation between visits and actual logins. 
Reference SR 1, SR 6 
Date 2005-09-16 
Grade 1 
 
ID SR 8 
Description Compare the price sum of ordered and cancelled merchandises over time. 
Purpose To view the correlation between completed sales and cancelled sales. 
Reference SR 7, SR 8 
Date 2005-09-16 
Grade 1 
 
ID SR 9 
Description Calculate a prognosis over the amount of sales from the actual sales data 
Purpose To view the pattern of amount of sales over time.  
Reference Information accumulation requirements, chapter 3.2.1 
Date 2005-09-16 
Grade 1 
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Grade 2 
 
ID SR 10 
Description Choose a certain merchandise group and visualize the sale statistics for that group over time. 

See SR 7, SR 8, SR 11, but for a certain merchandise group instead of a total of merchandises.
Purpose To view the sales statistic over a certain merchandise group. 
Reference Information accumulation requirements, chapter 3.2.1 
Date 2005-09-16 
Grade 2 
 
 
Grade 3 
 
ID SR 11 
Description Search after a certain merchandise and visualize the sales of this merchandise over time. 
Purpose To view the sales of a certain merchandise over time. 
Reference Information accumulation requirements, chapter 3.2.1 
Date 2005-09-16 
Grade 3 
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C Database interface 
 
Code extract from the database class file, creating the database connection 
string dbConString. 

 
 
Code extract from Web.config adding the key connectionstring. 

 
 
Code extract from the database class file, initializing the SQL connection dbCon. 

 
 
The basic structure of the database functions in the class file. 

 
 
 
 
 
 

/* function-name() – short description of the function 
 * input: input-variable1 (type), input-variable2 (type), 
          etc...  
 * output: output-variable (type) */ 
public type function-name(type input-variable1,type input-
variable2, ...) 
{ 
 try 
 { 

sqlQuery = “A string with the SQL Query”; 
  dbCmd = new SqlCommand(sqlQuery, dbCon);  
  openDB(); 
  dbCmd.ExecuteNonQuery(); 
  closeDB(); 
 } 
 catch(SqlException error) 
 { 
  Debug.WriteLine("function-name: " + error.Message); 
 } 

return output-variable; 
}

dbCon = new SqlConnection(dbConString);

<add key="connectionstring" value="Server=LINN; 
Database=PRTrends; User ID=linn; Password=linn;" /> 

dbConString = 
System.Configuration.ConfigurationSettings.AppSettings
["connectionstring"].ToString(); 
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Code extract from the database class file, executing the database command SQL 
data reader and retrieving the data into an ArrayList.  

 
 
Code extract from the database class file, casting the value returned by the SQL 
command to a string. 

 
 
Code extract from a C#-file allowing the corresponding aspx-page to access the 
class file. 

 
 

 
 

protected databaseInterface dbI = new databaseInterface(); 

tmp = (string)dbCmd.ExecuteScalar();

dbDataRead = dbCmd.ExecuteReader(); 
while(dbDataRead.Read()) 
{   
 tmpList.Add(dbDataRead.GetValue(0)); 
} 
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D Accumulation of data 
 
JavaScript that retrieves data from the client computer and sends it to the aspx-
page that saves it into the database. 

 
 
Code extract from dataCollector.aspx, which retrieves and saves the variables 
from the query string into the database. 

 
 
 
 

string groupID = Request.QueryString["gID"]; 
int companyID = Int32.Parse(Request.QueryString["cID"]); 
 
foreach (string strKey in Request.QueryString.AllKeys) 
{ 

if(!strKey.Equals("cID") && !strKey.Equals("gID")) 
 { 
  if(strKey.Equals("ip")) 
  { 
string countrycode = 
dbI.getCountryCode2(Request.QueryString.Get(strKey)); 
 
dbI.addData(companyID, countrycode, "ctry", groupID); 
 
dbI.addData(companyID, Request.QueryString.Get(strKey), 
strKey, groupID); 
  } 

else 
dbI.addData(companyID, Request.QueryString.Get(strKey), 
strKey, groupID); 
 } 
} 

<script language='javascript'>document.write('<img 
src="http://trends.panagora.se/dataCollector.aspx?cID=
83&gID=507021610&ip=212.112.174.211&bws=' 
+ navigator.appName + '&res=' + screen.width + 'x' + 
screen.height" style="DISPLAY: none">')</script>
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E Request account information 
 
Code extract that activates a JavaScript from a HTML-link. 

 
 
JavaScript that opens a new window with a set size. 

 
 
List of all set attributes in the JavaScript above.  
 

o Width = 300   – the window’s width in pixels 
o Height = 220   – the window’s height in pixels 
o Resizable = no  – cannot be resized 
o Scrollbars = no  – no scrollbar 
o Toolbar = no   – no navigation bar 
o Location = no  – no location box with the current URL 
o Directories = no  – no extra buttons 
o Status = no   – no status bar 
o Menubar = no  – no menus 
o Copyhistory = yes  – copy the old browsers window’s history list to the  

      new window. 
 
 
 
 
 
 
 
 
 
 
 

function openw(url, x, y) 
{ 

windowops = eval("'toolbar=no, location=no, 
directories=no, status=no, menubar=no, 
scrollbars=no, resizable=no, copyhistory=yes, 
width=" + x + ",height=" + y + "'"); 
 

  window.open(url, 'GPopup', windowops); 
return; 

} 

<a href="javascript: 
openw('./requestAccountInfo.aspx', 300, 220)">Forgot 
your login information?</a> 
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Code extract from the database class file, retrieving the username and password 
given an e-mail address.  

 
 
 
 

public string[] getAccountInformation(string email) 
{ 
 try 
 { 

sqlQuery = "SELECT username, password FROM [User] 
WHERE company_fid = " + 
"(SELECT id FROM Company WHERE eMail = '" + email + 
"');"; 

  dbCmd = new SqlCommand(sqlQuery, dbCon); 
  openDB(); 
  dbDataRead = dbCmd.ExecuteReader(); 
  while(dbDataRead.Read()) 
  { 

array2.SetValue(dbDataRead.GetValue(0), 0); 
//username 
array2.SetValue(dbDataRead.GetValue(1), 1); 
//password 

   array2[0] = array2[0].Trim(); 
   array2[1] = array2[1].Trim(); 
  } 
  dbDataRead.Close(); 
  closeDB(); 
 } 
 catch(SqlException error) 
 { 

Debug.WriteLine("getAccountInformation(): " + 
error.Message); 

  Debug.WriteLine(sqlQuery); 
  dbDataRead.Close(); 

closeDB(); 
 } 
 return array2; 
}
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F Login function 
 
Code extract from the database class file, retrieving the user account information 
given the username and password. 
 

 
 
 
C# code to initialize and retrieve a session variable 

 

Session[“name of session variable”] = assigned value of the 
variable;  
 
int intVariable = (int)Session[“name of session variable”];  

userInfo = dbI.getUser(textBox_Login.Text, textBox_PWord.Text); 
 
public string[] getUser(string user, string passw) 
{ 
 try 
 { 

sqlQuery = "SELECT id, username, password, 
company_fid, uType_fid FROM [User] " + 
"WHERE username='" + user + "' AND password='" + 
passw + "';"; 

  dbCmd = new SqlCommand(sqlQuery, dbCon); 
  openDB(); 
  dbDataRead = dbCmd.ExecuteReader(); 
  while(dbDataRead.Read()) 
  { 
 array5.SetValue(dbDataRead.GetValue(0).ToString(), 0);  
 array5.SetValue(dbDataRead.GetValue(1), 1); 
 array5.SetValue(dbDataRead.GetValue(2), 2); 
 array5.SetValue(dbDataRead.GetValue(3).ToString(), 3);
 array5.SetValue(dbDataRead.GetValue(4).ToString(), 4); 

for(int i=0; i<5; i++) 
{ 
array5[i] = array5[i].Trim(); 
}  

} 
dbDataRead.Close(); 

  closeDB(); 
 } 
 catch(SqlException error) 
 { 
  Debug.WriteLine("getUser(): " + error.Message); 
  Debug.WriteLine(sqlQuery); 
  dbDataRead.Close(); 
  closeDB(); 
 } 
return array5; 
} 
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Code extract that reloads iFrames. 

 
 
 
 

function loadFrames() 
{ 

/* updates the frames when the body is loaded */ 
top.frames["bannerFrame"].location.href = 
"./banner.aspx"; 
 
top.frames["topFrame"].location.href = 
"./topNav_links.aspx";  
 
top.frames["leftFrame"].location.href = 
"./leftNav_links.aspx?cID=0"; 

} 
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G Dynamically create a table 
 
Code extract from the aspx-page containing the left navigation, creating a 
dynamic table. 

 
 
 
 
 

/* title */ 
TableRow tr_title = new TableRow(); 
TableCell td_title = new TableCell(); 
td_title.Text = "<B>Company administration</B>"; 
tr_title.Cells.Add(td_title); 
Table_links.Rows.Add(tr_title); 
 
/* company list */ 
TableRow tr_clist = new TableRow(); 
TableCell td_clist = new TableCell(); 
HyperLink hl_clist = new HyperLink(); 
hl_clist.Text = "Company list"; 
hl_clist.NavigateUrl = "./companyList.aspx?search=empty"; 
hl_clist.Target = "mainFrame"; 
td_clist.Controls.Add(hl_clist); 
tr_clist.Cells.Add(td_clist); 
Table_links.Rows.Add(tr_clist); 
 
/* Add a company */ 
TableRow tr_cadd = new TableRow(); 
TableCell td_cadd = new TableCell(); 
HyperLink hl_cadd = new HyperLink(); 
hl_cadd.Text = "Add new company"; 
hl_cadd.NavigateUrl = "./companyAdd.aspx?cID=0"; 
hl_cadd.Target = "mainFrame"; 
td_cadd.Controls.Add(hl_cadd); 
tr_cadd.Cells.Add(td_cadd); 
Table_links.Rows.Add(tr_cadd); 
 
... 
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H Create and send an e-mail 
 
Code extract from the aspx-page that enables the user to send an e-mail to the 
administrator requesting for new data to be accumulated. 

 
 
 

private void ButtonSendRequest_Click(object sender, 
System.EventArgs e) 
{ 

int userID = (int)Session["userID"]; 
 int companyID = dbI.getCompID(userID); 
 string companyName = dbI.getCompanyName(companyID); 
 string companyMail = dbI.getCompanyMail(companyID); 
 
 /* sets up the mail and sends it to admin@panagora.se */ 
 MailMessage mail = new MailMessage(); 
 mail.Subject = "[PR-Trends] " + companyName + ": " + 

   TextBoxSubject.Text; 
 mail.BodyFormat = MailFormat.Text; 
 mail.Body = TextAreaBody.InnerText; 
 mail.To = "admin@panagora.se"; 
 mail.From = companyMail; 
 
 SmtpMail.SmtpServer = "mail.panagora.se"; 
 SmtpMail.Send(mail); 
 
 TextBoxSubject.Text = ""; 
 TextAreaBody.InnerText = ""; 
 LabelNote.Text = "Your request have been sent to the 

administration!"; 
} 
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I Create a line chart 
 
Code generated for a chart control object placed in an aspx-page. 

 
 
Code needed to create a basic line chart. 

 
 
 
 
 
 
 

<Web:ChartControl id="ChartControl1" style="Z-INDEX: 
101; LEFT: 64px; POSITION: absolute; TOP: 56px" 
runat="server" BorderWidth="5px" BorderStyle="Outset" 
Width="384px" Height="280px"></Web:ChartControl> 
 

/* creating a line chart */ 
LineChart linechart = new LineChart(); 
 
/* adding chart points to a line chart */ 
linechart.Data.Add( new ChartPoint("Mon", 50) ); 
linechart.Data.Add( new ChartPoint("Tue", 22) ); 
linechart.Data.Add( new ChartPoint("Wed", 31) ); 
linechart.Data.Add( new ChartPoint("Thu", 47) ); 
linechart.Data.Add( new ChartPoint("Fri", 56) ); 
linechart.Data.Add( new ChartPoint("Sat", 61) ); 
linechart.Data.Add( new ChartPoint("Sun", 39) ); 
 
/* setting properties to a line chart */ 
linechart.Line.Color = Color.Blue; 
linechart.Legend = "Sold items per day"; 
linechart.ShowLineMarkers = true; 
linechart.ShowLegend = true; 
linechart.Line.Width = 1; 
 
/* setting properties to a chart control */ 
ChartControl1.ChartTitle.Text = "Week 32 - 2005"; 
ChartControl1.ChartTitle.ForeColor = Color.Black; 
ChartControl1.Background.Color = Color.LightGray; 
ChartControl1.BackColor = Color.White; 
ChartControl1.Legend.Position = LegendPosition.Right; 
ChartControl1.Legend.Width = 70; 
 
/* adding a line chart to a chart control and redraw 
the chart in order to be able to draw the changes made 
to the chart control */ 
ChartControl1.Charts.Add(linechart); 
ChartControl1.RedrawChart(); 
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Example chart made by using the WebChart control with the code above. 
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J Presentation of all charts 
 
Line chart 
Sums the data values, for example the amount of sales per day or hour. Also 
shows added company events in the shape of stacked column charts.  
 

 
 
Smooth line chart 
Counts the data values, for example the amount of visits per day or hour. Also 
shows added company events in the shape of stacked column charts. 
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Pie chart 
Calculates the percentage of the occurrence of each different value, for example 
visitors’ Internet browser types.  
 

 
 
Column chart 
Calculates the percentage of occurrence of each different value, for example 
visitors’ country of origin.  
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K Calculating the prognosis 
 
Function that calculates the 7-day prognosis. 

 
 
 

private int[] calculatePrognose(DateTime selectedEndDate, string 
typeofChart) 
{ 
 int nrOfPrognoseDays = 7; 
 int nrOfPeriods = 8; 
 int[] prognoseData = new int[7]; 
 DateTime[] prognoseDates = new DateTime[nrOfPrognoseDays]; 
 int valueID = Int32.Parse(Request.QueryString["vID"]); 
  
/* gets the cID on format cID:cID:cID: if there are 3 selected 
companies from companyList.aspx 
 * otherwise the cID is only one nr on the form cID or cID: */ 
 string companyString = Request.QueryString["cID"]; 
 
/* splits the companyString on each : if there are more than one 
company ID  
* but in this case we are only interested in the first cID */ 
 int companyID = Int32.Parse(companyString.Split(':')[0]); 
 
/* gets the prognose dates */ 
 for(int i=0; i<prognoseDates.Length; i++) 
 { 
  prognoseDates[i] = selectedEndDate.AddDays(+1 +i); 
 } 
 
/*retrieving the start and end dates the prognosis should be 
calculated over*/ 

string startDatePeriod = selectedEndDate.AddDays(+1 -
(nrOfPrognoseDays * nrOfPeriods)).ToString(); 
string endDatePeriod = 
selectedEndDate.AddDays(+1).ToString(); 

 
/*gets the data between the start and end dates of the period 
the prognosis should be calculated from*/ 

if(typeofChart.Equals("smoothline")) 
{ 

  tmpList.Clear(); 
tmpList = dbI.getData(companyID, valueID, 
startDatePeriod, endDatePeriod); 

} 
else if(typeofChart.Equals("line")) 
{ 

  tmpList.Clear(); 
tmpList = dbI.getDataSum(companyID, valueID, 
startDatePeriod, endDatePeriod); 

} 
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int nr = tmpList.Count; 
string[] tmpDates = new string[nrOfPeriods * 
nrOfPrognoseDays]; 
int[] tmpData = new int[nrOfPeriods * nrOfPrognoseDays]; 

 
/*positioning the retrieved data in an array, based on their 
date*/ 

for(int i=0; i < nr; i++) 
{ 

/* gets the tmp date of the i:th returned value and turns it 
into DateTime-format */ 
 string tmpDate = ((string[])tmpList[i])[1]; 
 DateTime tmpDate_DT = DateTime.Parse(tmpDate); 
/* calculates the difference between the first date of the 
prognosis and the given date from the database query  
 * if the time span = 5 days the position in the array 
containing all period dates will be (nrOfPrognoseDays * 
nrOfPeriods) - 5 */ 

TimeSpan span = (prognoseDates[0] - tmpDate_DT); 
int position = (nrOfPeriods * nrOfPrognoseDays) - 
Int32.Parse(span.TotalDays.ToString()); 

     
/* places the retrieved data on their correct places */ 
 tmpDates[position] = ((string[])tmpList[i])[1]; 

tmpData[position] = 
Int32.Parse(((string[])tmpList[i])[0]);  

} 
 

double weight = 0; 
/* gets the weight, the sum of the nr of days we are calculating 
the WMA over which is the sum of the nr of days of the 
nrOfPeriods */ 

for(int i=1; i < nrOfPeriods +1; i++) 
{  

weight = weight + i;  
} 
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SQL query that retrieves data and dates over a period counted per day and sorted 
by date. 

 
 
 

/* calculates the WMA (weighed moving average) for each 
prognose dates with the formula  
SUM(j = from 1 to nrOfPeriods) OF (j / weight)* j:th days value 
where weight is the sum of j.  
If j = 5 --> weight = 1 + 2 + 3 + 4 + 5 = 15  
So each j:th days value is multiplied with ( j / 15 ) */ 
for(int i=0; i < prognoseDates.Length; i++) 
{ 
 double sum = 0; 
 double average = 0; 
 int j = 1; 
 for(int k=i; k < (nrOfPeriods * nrOfPrognoseDays); k=k+7) 
 { 
  sum = sum + (tmpData[k]) * (j  / weight); 
  j++;  

} 
 average = sum; 
 
/* rounds the float (average)  back to int and saves it into 
the prognoseData which represents each prognose day */ 

prognoseData[i] = 
Int32.Parse(Convert.ToString(Math.Round(average,0))); 

} 
 
return prognoseData; 

sqlQuery = "SELECT COUNT( dataValue ), " + 
" convert(datetime, convert(varchar(4),year(regDate)) +'-'+ " + 
" convert(varchar(2),month(regDate)) +'-'+ 
convert(varchar(2),day(regDate))) FROM DataCollection" + 
" WHERE company_fid = " + cid + " AND valueType_fid =  " + vtid 
+ " AND regDate >= '" + startDate + "' AND regDate <= '" + 
endDate + "' GROUP BY convert(datetime, 
convert(varchar(4),year(regDate)) +'-'+ 
convert(varchar(2),month(regDate)) +'-'+ 
convert(varchar(2),day(regDate)))" + 
" ORDER BY convert(datetime, convert(varchar(4),year(regDate)) 
+'-'+ " + " convert(varchar(2),month(regDate)) +'-'+ 
convert(varchar(2),day(regDate)));";  


