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Abstract 

 
The unit RTH, Radio Access Network Transmission and Home at Ericsson site in Linkoping 

uses today different test tool which are divided between different projects. Today they do not 

have any optimal solution for in an easy way execute the test cases from different projects 

concurrently, and share the test tools between the these projects. 

All the execution of test cases which a test tool is needed needs to be configured and started 

manually which cost both time and money. Since the test tools are very expensive to use, it is 

desirable to increase the utilization. 

 

The purpose of this thesis is to provide RTH a working prototype which can in an intelligent 

way schedule and then automatically execute the test cases. The prototype shall consist of a 

web user interface and a scheduler part. The web user interface is going to be that part which 

the user works in, and the scheduler handles the prioritization and make sure that the test 

cases are executed. 

 

To reach the goal with a working prototype, PHP and Java were picked as framework for the 

prototype. The theory behind these programming languages and more can be read in the 

theory chapter, and all the different methods which were used. The result of the working 

process can be read in the Result chapter. 

 

The end prototype fulfills the customer’s requirement. Improvement and new functionalities 

are given as suggestion at the end of this thesis, where we also discuss the working process. 



 

 

 

Sammanfattning 

 
Avdelningen RTH, Radio Access Network Transmission and Home på Ericsson i Linköping 

använder sig idag av flera olika testverktyg delade mellan olika projekt. Idag har de ingen 

optimal lösning för att på ett enkelt sätt exekvera testfall från olika projekt samtidigt och dela 

på verktygen mellan de olika projekten. 

All exekvering som sker med testverktygen måste konfigureras och startas manuellt vilket 

kostar både tid och pengar. Eftersom verktygen är mycket dyra att använda vill man kunna 

bättra på dess nyttjandegrad. 

 

Examensarbetet har till syfte att tillhandahålla RTH en fungerade prototyp som på ett 

intelligent sätt schemalägger och automatiskt exekverar testfall. Prototypen ska bestå av ett 

webbgränssnitt och en schemaläggare, där webbgränssnittet blir den delen som användarna 

jobbar i och schemaläggaren gör prioriteringar och ser till att rätt testfall blir exekverat. 

 

För att nå målet med ett fungerande prototyp valdes PHP och Java som stomme i prototypen. 

Teorin bakom dessa programmeringsspråk och mycket mer finns under teoridelen samt de 

olika metoder som används. Resultatet av arbetsgången finns att läsa om i en resultatdel. 

 

Slutprototypen fungerar tillfredställande för användarna och fyller det behov som har funnits. 

Förbättringar och nya funktioner ges det förslag på i slutet av rapporen där vi även diskuterar 

arbetsgången. 
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Terminology  

 
Test 

object 

The tested hardware, also called DUT, Device under test 

Execution 

PC 

A workstation that are used to run test cases 

VLAN Is a technique to connect workstations together to the same 

“broadcast domain” without the need to connection them physical 

Open 

source 

Is software which can be made by a couple of developers, an 

organization or a company. Means it is software developed for 

everyone to use, read and change the source code, and distribute 

Plug-in Another name is add-ons, which is a extension software for the 

existing software to provide it with extra functionality 

Hub Is a device which works as a central node to connection multiple 

nodes to act as one network segment 

Switch Is a smart hub which can control the network traffic in a network 

with nodes 

Telnet  A network protocol for non-encrypted remote connection between 

computers 

SSH A secure network protocol for data exchange between computers 

PHP A server side script language mostly used for web development 

TCP/IP A transmission protocol used by computers to communication in a 

network 

Make Utility for automatic building of executable program from source 

code and libraries 

Test suite A list with test cases that is going to be executed by the scheduler 

Java 

Runtime 

A software package to run programs written in Java. 

Classpath Is an argument to tell the Java runtime where to look for Java 

Classes (standard library) 

Jar file Stands for Java Archive, and is used to aggregate many java files 

into one executable file 
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1.  INTRODUCTION  

This thesis is about the development of a prototype in which test cases can be added to a 

queue, in which the prototype will schedule the test cases and automatically execute the test 

cases when there are resources available to use. The document also describes method used 

when testing the usability and also testing of the prototype. 

 

1.1.  BACKGROUND  

The division Radio Access Network Transmission and Home at Ericsson site in Linköping, 

conducts different tests of the software code. In these tests quite number needs to use test 

tools. These test tools, which they are using, are shared among different projects and for each 

test tool they use, Ericsson pays an annually license fee. 

 

Today RTH uses a temporary solution which works like this; when a test tool is occupied a 

text file will be created which tells an incoming test case that it can not use the test tool right 

now. This is however not an optimal solution because there could be an equivalent test tool 

that is available and could be used instead. To overcome that problem they have to manually 

reconfigure the test object if they want it to execute during the night. This leads into 

inefficient use of their test tools. Therefore they have the need to increase the efficiency 

during that time frame and in overall. 

 

The division therefore had an idea of a scheduler which can automate the test case execution, 

which in the long term should result in a more efficient usage of their test tools and therefore 

also cut the time and cost. 

  

1.2.  PURPOSE  

The purpose for the thesis is to investigate how the current test environment is at RTH. Thus 

from the evaluation of the problem find a solution for it and from that to develop a prototype 

of a scheduler tool, which can be implemented to the test environment. The scheduler tool is 

then to make the test case execution work more efficient. 

 

The developed prototype will have a web user interface which allows the user to manage 

projects, groups and the test cases. In the backend there will be a queuing system which will 

order the test cases with an algorithm based on different parameters. The automatization of 

test case execution will make use of their existing VLAN. VLAN is used to setup the 

connection to a test tool or a DUT, which one it is depends on what test case it is running. 

 

Included work beside development of the prototype is also verification which will be done to 

investigate the performance of the prototype in the isolated test environment. Also as well the 

integration test and work will be done to control if the finished prototype can interact with the 

real test environment. 
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1.3.  DELIMITATION  

The focus of this thesis is to describe how the prototype was developed. Discussion of 

decision made during the development is brought up. However, program code will not be 

discussed in this document. 

 

1.4.  TARGET GROUP 

The main target group for this document is those who execute device testing at the RTH 

division at Ericsson, site Linkoping. A smaller target group is stakeholders like management 

who can be interested if the utilization degree of the test tools can be improved by the usage 

of a scheduling tool. 

1.5.  STRUCTURE OF THE REPORT  

The thesis report starts with an introduction chapter and will continue with three theory 

chapters. This to explain in detail the theory behind communication techniques and 

development tools of this project, later on, explanations of the method used during the project 

will also be highlighted in the method theory chapter. The execution chapter will explain how 

the methods were adapted in the development process to archive the result of the project. 

Then the result chapter will explain the results from different parts of the project. 

The result will be discussed in the discussion chapter. It will bring up what turn out good or 

bad with the project, and future improvement suggestion.  

 

2.  THEORY  

In this chapter the theory to the terms used on this project will be brought to topic and 

described. It starts with explaining usability then briefly about some network communication 

techniques. Presentations of what development tools and programming language that were 

used for this project can be read as well. 

 

2.1.  Usability  

It is important to involve usability evaluation of the system early and continuously during the 

development life-cycle. The reason is easy to understand, all systems that are developed are 

going in the end be used by the end users and not by the developers. Lack of usability may or 

can cause annoyance and frustration.
1
 Bad user interface can also cause unnecessary expense 

in time that the user has to spend to solve computer related problems. A test made by Cap 

Gemini has proven that statement.
2
 

 

 

                                                 

1
 Patrick W. Jordan, An introduction to  Usability, 1998, pp16 

2
 Veckans affärer, nr23 1998 
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So is it easy to ensure usability simply by adding user involvement in a project? Not quite and 

even though having a usability phase as a part in development of a system it can never be 

100% guaranteed to be usable. Since every user is unique in the way how they are thinking. 

Nevertheless it is still possible to make a system useful and usable for a majority of the users.
3
 

Reason why most technical gadgets are usually hard to use can be tracked back to during the 

development where emphasize has been on creating a working system. Therefore usability has 

been neglected, since there is underlying assumption that humans are flexible and can adapt to 

the system instead for other way around, however once again at the cost of time and with that 

also unnecessary expense will come. Thus what a developer think is a good idea or solution 

may not always be what the user really wanted or asked for in the end. Therefore focus should 

be placed on what the users want and not what the developer think they want.
4
 

2.2.  Usability by Jakob Nielsen 

According to one of the big authorities in usability, Jakob Nielsen, usability is a narrow 

concept if you compare with bigger questions as system acceptance, whether the system fulfill 

the demands and desire from users, clients and management and so on. The social and 

practical acceptance plays a big role in how a computer system is accepted. The social 

acceptance depends on how the systems get accepted ethnically and morally for all user 

groups. Besides the usage and the traditional aspects like cost, support, reliability and 

compatibleness with existing systems comprise by the systems actual acceptance. The usage 

means how the system can be used to fulfill a specific goal. Usability and utility is what you 

get if you break down the usage in two parts. The utility is about whether the system can 

handle all its functionality.
5
 

 

Usability is according to Nielsen associated with these five attributes: 

 

Learnability 

A system should be easy to learn, because the first time a user interacts with an interface the 

user should learn to work with the system in a short amount of time, and that is why the 

learnability is one of the most important things in usability. 
6
 

Efficiency 

To measure efficiency you will need experienced specialists who have a learning curve, and 

who have used the current system for a time. You then let the specialists perform some tasks 

and meanwhile measure the time it takes to accomplish these tasks. Users do not need to reach 

this level of knowledge fast to be efficient, some systems are so complex that it can take years 

to master all commands. User´s knowledge about the system is increasing just by working 

                                                 
3
 Jeffrey Rubin, Dana Chisnell, Handbook of Usability Testing: How to Plan, Design and Conduct effective tests 2nd ed, 2008, 

pp6 
4
 Jeffrey Rubin, Dana Chisnell, Handbook of Usability Testing: How to Plan, Design and Conduct effective tests 2nd ed, 2008, 

pp7 
5
 Göransson, Användarcentrerad Systemdesign, 2002, pp66 

6
 Jakob Nielsen, Usability Engineering, 1993, pp28 
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with it until they have reached their level to manage their usage.
7
 

Memorability 

The three biggest user groups of a system are the specialists, novice and temporary users. The 

temporary users only use a system certain periods of time. In comparison to the novice the 

temporary user has already learned the system once. For that reason it is important to have a 

system that is fairly easy to remember the basic functionality in. If the user has for some 

reason been away from the system, it has to be easy to remember the functionality so the user 

can start to work right away. There are some ways to measure the memorability, one of them 

is to measure the time is takes for a temporary user, who has been away from the system to 

accomplish a task.
8
 

Errors 

Design the system so that the user makes as few errors as possible. But if the user somehow 

manages to do some errors the user should have a chance to go backwards and correct. An 

error is defined as a user performance that does not end up with the expected goal.  By 

counting the errors that appear when the user interacts with the system and performs certain 

task, you measure the systems error rate. Some errors that appear are corrected at once and 

have no other effect than to slow down the users and do not have to be taken into count, 

because they will be shown when measuring the efficiency. Other errors can have larger 

influence and maybe destroy the users work and not even be discovered.
9
 

Satisfaction 

The system should have an appealing design to satisfy the user.  

To measure satisfaction, just ask the users of their opinion about how the system is 

designed.
10

 

                                                 
7
 Ibid, pp30 

8
 Ibid, pp31 

9
  Jakob Nielsen, Usability Engineering, 1993, pp32 

10
 Ibid, pp34 
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2.3.  Lab environment  

The setup of the lab environment was created to simulate the real test lab environment which 

they use in the RTH division. The environment consists of two parts; equipment part which 

lies in the server room and the other part inside the lab room where the development work 

also took place. All equipment is connected by TP-cable and fiber optical cable, to give the 

equipments access to two different networks. The two networks are the lab network which 

gives access to the Internet and the Intranet, and the management network which is used to 

gain access and configure the equipments in the server room. 

 

In the server room there is a web server with Ubuntu server distribution installed. There are 

three workstations which are also installed with Ubuntu. They will act as the test tools when 

simulation of the test environment is performed in the isolated environment. Test cases are 

then going to be queued and executed with scheduler. All the equipment is connected to a 

switch to the management network to make it possible to reach the equipment from the lab 

room for configuration and maintenance. 

 

Further, there is also a switch which gives the web server and the workstations full access to 

the Internet through the lab network.  

The third switch in the environment acts as the VLAN switch. The test case that the scheduler 

handles at the moment will contact this switch through ANT to setup a VLAN between the 

test tool and the test object. 

 

Fig 1. Overview of the lab environment. 

Web Server 
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2.4.  Communication Technique 

This part will describe the communication technique which is needed for the base of the test 

environment to work. 

2.4.1.  TCP/IP 

Transmission Control Protocol / Internet Protocol is a protocol for how communication works 

between computers on the Internet and how the data is transmitted between them. TCP 

handles the communication between different software in a network. IP take care of the data 

transmitted between the computers and makes sure that the data get the right destination in the 

network.
11

 

2.4.2.  VLAN  

Normally you connect workstations to a network with the usage of a switch or a hub, which 

means they have to be physically located in the same place. However, with VLAN you can 

divide the physical network into a number of logical networks instead. The advantage of 

VLAN is that equipment does not have to be physically interconnected. RTH uses VLAN to 

connect their test object to a test tool when they execute test cases from the test execution 

PC.
12

 

 

There are four ways to connect a workstation to VLAN; by port, MAC-address, protocol type, 

and IP subnet. The method that RTH uses is the port based connection which will be 

explained here.
13

 

 

 

Layer 1 - Port-based 
Is a VLAN connection created by linking the ports. For example if you have a switch with 

four ports, two of the ports can be assigned to VLAN1 and the remaining ports can be 

assigned to VLAN2. 

A drawback of this method is that mobility decreases because if a user moves to another 

location then the VLAN has to be reconfigured.
14

 

 

More information about VLAN can be read in the IEEE document for 802.1Q standard.  

                                                 
11

 Refsnes Data, Introduction to TCP/IP, [www] http://www.w3schools.com/tcpip/tcpip_intro.asp (09-05-06)  
12

 Philip Miller, Michael Cummings, LAN Technologies Explained, 2000, Digital Press, pp268 
13

 Tony Kenyon, High performance Data Network Design: Design Techniques and Tools, 2002 Digital Press, pp552 
14

 Ibid 
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2.5.  Development tools 

This part will go through and describe briefly the most common development tools that were 

used during the working process. 

2.5.1. Eclipse  

Eclipse was picked as the main development tool for this project. The reason is that it is open 

source software and its feature for fast programming in Java. Eclipse is written in Java, and is 

therefore compatible in multiple platforms. Eclipse is an integrated development environment 

where the standard package comes with plug-ins for development in Java, but it can also be 

extended with other plug-ins to support programming languages such as C, C++, and several 

of web development languages.
15

 

 

2.5.2. CVS  

Current Version System, or CVS is an open source version control system for documents and 

source code in project form. The system allows several developers to access the source code 

by checking it out from the CVS. All changes done will be saved in a tree structure where it is 

possible to go back in the past and cancel the changes made there. In case you get a 

compilation error it is then possible to revert back to the stable version of the source code and 

start over. 

 

Use of CVS in a project has several advantages; one is that several developers can work with 

the same code without destroying each other’s changes when saving. This works because 

every developer checks out the source code from CVS and after that they can work with the 

source code in their catalogue. When they afterwards check in the source code will be merged 

together, changes which maybe conflict will be highlighted.  

CVS started as a shell script written by Dick Grun in 1986 and from that CVS was created 

1989 by Brian Berlinger.
16

  

 

2.5.3. MySQL Workbench 

MySQL Workbench is a freeware graphical interface for producing databases. The graphical 

interface makes it easier to design complex relational databases. Because of that, maintenance 

and change to the database are user friendly it is easy to modify key relations between 

different tables. When the ER-diagram is finished it can be exported into SQL-code.
17

 

                                                 
15

 Eclipse Foundation, (2009) About Eclipse Foundation [www] http://www.eclipse.org/org/ - (09-04-09) 
16

 University of Utah, (1996) What is CVS?, [www] http://www.cs.utah.edu/dept/old/texinfo/cvs/cvs_2.html - (09-04-10) 
17

 MySQL AB, (2009) MySQL :: MySQL Workbench, [www] http://www.mysql.com/products/workbench/ - (09-05-25) 
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2.5.4. phpMyAdmin 

phpMyAdmin is a tool for maintenance and administration of MySQL databases. It handles 

user privileges, databases, tables and much more. The usage of phpMyAdmin in this project is 

to get a good overview of the database.
18

 

 

2.5.5. Notepad++    

Notepad++ is an open source tool which can be used as notepad to write text, but its main 

purpose is programming. This tool supports syntax coloring for many different programming 

language such as ASP, C, C++, C#, Java and PHP. 

 

Notepad++ builds on the Scitilla and is developed in C++. The developer behind this tool 

tried to optimize Notepad++ to decrease the CPU usage which in turn will decrease the power 

consumption and result in a more green and better environment. 
19

 

   

2.5.6. ANT 

ANT is a project donated to Apache Software Foundation. It is kind of a make utility to create 

executable programs from Java source code for example executable jar files. ANT uses an 

XML file which is a difference from ordinary make which uses makefiles. The XML file 

describes the build process and dependencies. 
20

 

 

2.6.  Programming language 

The program languages that have been used during this project are Java, PHP, SQL, 

HTML/CSS and Javascript. PHP is the most commonly used language during the project. 

PHP together with SQL have been used to create the WUI. Java is used to code the backend 

of the scheduler. SQL is also used in the scheduler to communicate with the database. 

2.6.1. Java  

Java is an object oriented language developed by Sun. The semantic is very much alike C++. 

Unique with Java is that it is possible to run a Java application on any platform, which means 

that a Java application compiled on a PC can run on a computer with OSX, as long as the 

computer has Java VM installed.
21

 

 

                                                 
18

 phpMyAdmin, [www] http://www.phpmyadmin.net/home_page/index.php - (09-05-25) 
19

 Notepad++, (2009) About Notepad++,[www] http://notepad-plus.sourceforge.net/uk/site.htm - (09-04-10) 
20

 Apache, (2009) Introduction, [www] http://ant.apache.org/manual/index.html - (09-05-25) 
21

 Sun Microsystems, (2009) [www] http://java.sun.com - (09-05-25) 
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2.6.2. PHP  

PHP stands for PHP: Hypertext Preprocessor and is a widely spread open source script 

language. The language is especially suitable for web development. The Syntax is alike the 

one from C, Java and Perl and is therefore easy to learn.
22

 PHP is a server language which 

means it not send directly to client, but is executed from the server side. The main purpose of 

PHP is to let the web developer code dynamic web pages quick and easy. PHP supports SQL 

manipulations, to create images, read and write to files, and more things are possible with 

PHP.
23

 

 

2.6.3. XML 

XML is a customizable markup language created by W3C, and it is used to store information 

which can easily be used in other applications. XML was derived from SGMT, to make it 

simplier and more readable. Many markup languages are based on XML for instance 

XHTML, XSL, and SMIL.
24

 

  

2.6.4. SQL  

SQL allows the user to send queries to the database and by that in return receive information 

from the database. SQL stands for Structured Query Language. With SQL it is also possible to 

create, modify the tables and the data in the database. Relational database is what one works 

with when using SQL. A relational database is a collection of tables which in turn consists of 

rows and columns with ordered data. 
25

 

 

                                                 
22

 PHP.net, (2009), Preface, [www] http://www.php.net/manual/en/preface.php - (09-04-01) 
23

 SoftwareProjects, (2007), What is PHP? [www] http://www.softwareprojects.org/php-what-is-01.htm - (09-04-01) 
24

 W3C, (2009), Extensible Markup Language (XML)[www] http://w3c.org/XML - (09-05-25) 
25

 SQLZoo, [www] http://sqlzoo.net/w.htm - (09-04-01) 
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3.  METHOD THEORY 

In this chapter the theory of the method used in this project will be. It starts off with 

incremental and iterative development why they are alike. More in depth of the method used 

to evaluate the usability is described in this chapter as well, and it rounds off with describing 

methods used for testing and verification of the system. 

   

3.1.  Incremental development  

Incremental development is when a system is divided and developed in independent parts. 

What is done is that a system is divided into different subsystems which is later on integrated 

into one system again as the subsystems are developed. The subsystems which are developed 

are released in different releases. For each release new functionality is added, functionalities 

can also be removed. Each subsystem can be developed concurrently or in different pace, but 

in the end all parts will integrate into one system.
26

 

 

Advantages with developing in this way is for example during the develop process the new 

functionalities can be inspected how it performs in the system, and a ongoing feedback can be 

received which can be valuable for improving the system for the next release.
27

 

3.2.  Iterative development 

Iterative development is used indirectly when using incremental development and vice versa. 

Because iterations can be done several of time, and after each iteration new features can be 

added or changed which is what incremental development does as well. At the process when 

given feedback, e.g. in meetings about the system, new insight of design problems or ideas on 

what can be improved or changed can be received. Therefore iterating a necessary number of 

times is needed to land on an optimal solution. Advantage with iterative development is that 

developers can learn from the previous iteration and make the next release better.
28

 Iterative 

development can also be defined as when developing a system it is delivered as a full system 

at the beginning in which each part of the system are changed or more functionality are added 

after every iteration.
29

 

 

 

                                                 
26

 Shari Lawrence Pfleeger, Joanne M. Atlee, Software Engineering Theory and Practice, 2005, pp56 
27

 Ibid 
28

  Craig Larman, (2003) Iterative and Incremental Development: A Brief History, [www] 

http://c2.com/cgi/wiki/wiki?HistoryOfIterative - (09-05-25) 
29

 Shari Lawrence Pfleeger, Joanne M. Atlee, Software Engineering Theory and Practice, 2005, pp57 
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In iterative development you do not get the whole spectra of the problem and demands at the 

beginning. The knowledge about the problems grows with time. Gould et al (1997), printed 

the following demands for iterative development 

 

 Identification of possible changes  

 Potential to make changes  

 A desire to make changes 

        

These three bullets mean that you must be able to reconsider and change earlier solutions.
30

 

Iterative development is therefore a cyclic process where you design, get feedback and 

redesign. Therefore compared to traditional models e.g. Waterfall model, where the system is 

delivered in one lump, the iterative and incremental development is a suitable model to use 

when developing small or big systems. However, the disadvantage can be the temptation to 

start coding before investigation of the problem, and planning the design.
31

 

 

3.3.  Usability methods  

This part will describe the usability methods that were used to evaluate the prototype’s 

usability. What the methods are and why they can be used to measure the usability.  

3.3.1. Prototyping 

When an overall understanding of the requirement is known, the understanding of what the 

user's needs are, and what kind of tasks they perform, it is time to create prototypes. There are 

good reasons to start out with creating prototypes first, before jumping on to the development 

of the real system. One reason is that prototypes can usually be created very fast. Thus it is a 

good method to ensure the understanding of the user’s requirement is correct. Another reason 

is because prototypes can be used to validate with the user, they can help the programmers to 

on the one hand save time and on the other hand prevent them from developing the wrong 

system. Therefore it is a good idea to create prototypes first to validate if the system is 

according to how the customers want it.
32

 

 

There are two different approaches when creating prototypes, low-fidelity and high-fidelity. 

   

Low-fidelity 

This type of prototype is generally in paper form. It can be used at the beginning stages of the 

project because these prototypes are very cheap to produce, and since it is in paper it can be 

trashed and re-done when needed.
33

 

                                                 
30

 Jan Gulliksen, Bengt Göransson, Användarcentrerad systemdesign, 2002, pp145 
31

 Fred Swartz,(2005) Iterative/Incremental Development, [www] http://leepoint.net/notes-

java/principles_and_practices/iterative/30Interative-incremental-dev.html - (09-05-25) 
32

 Deborah L. Stone, Debbie Stone, Caroline Jarrett, User Interface Design and Evaluation, 2005, pp114 
33

 Deborah L. Stone, Debbie Stone, Caroline Jarrett, User Interface Design and Evaluation, 2005, pp115 
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High-fidelity 

This type of prototype is close to how the finished product should be. It can be in paper form 

or in a coded form. Compared with low-fidelity and high-fidelity prototype the later can 

demonstrate some functionality, which can be positive, since it will be easier for the user to 

understand how a certain function works in the system, when it can be tried.
34

 

 

 

As explained above the high-fidelity gives the user the closest resemblance of how the end 

system will look like. Because of that, in a usability test it is arguable that high fidelity can 

give the best result. Since for instance if there is missing functionality in the prototype this 

can be discovered, and task scenarios can be performed more easily without interference from 

the person who performs the usability session. However, there are some disadvantages in 

using high fidelity e.g. that its professional look may influence the user, so the returned 

comment can give inaccurate result in usability test.
35

 Nevertheless, the degree of fidelity 

chosen for this project was the high fidelity. 

 

Upon deciding what depth of fidelity the prototype should be like it can also be vertically or 

horizontally. This, however, does not only apply when creating prototypes. These two 

methods can also be used when developing the real system.  

Vertical development 

Systems developed vertically focus on certain aspect and functionality of the system. These 

functionalities are developed such that they can be used in a straightforward manner, whilst 

other side functionality in the system can either be limited or not working at all.
36

 

Horizontal development 

Systems developed horizontally have a wide range of functionality implemented and therefore 

can give the user an overall impression of how the finished system will work.
37

 

 

3.3.2. Task scenario 

Task scenario is an instance of a use case and it describes a concrete path telling what action 

the user should perform, step by step, when interacting with the system e.g. using the WUI to 

create a project. Task scenarios should be validated with the user, if possible, to make sure 

that the scenarios are valid with what the system can.
38

 These task scenarios are written before 

start of a usability test, and the main course for the scenarios is to have the user evaluate a 

certain parts of the system, and afterwards they can be interviewed about the usability aspect 

of these parts. A typical scenario should include goal and information of the task. 

 

                                                 
34

 Deborah L. Stone, Debbie Stone, Caroline Jarrett, User Interface Design and Evaluation, 2005, pp115 
35

 Deborah L. Stone, Debbie Stone, Caroline Jarrett, User Interface Design and Evaluation, 2005, pp12 
36

 Walter Maner, Characteristics of Prototype, [www] http://csweb.cs.bgsu.edu/maner/domains/Proto.htm - (09-05-24) 
37

 Ibid 
38

 Stationery Office Books, User Centered Design, 2000, pp125 
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3.3.3. Usability test 

 

The purpose of a usability test is to let a hand pick of potential user try out the system's 

functionality. Although the user can be hand picked they all should be from groups that are 

going to use the final product in the end. Or else wrong result from the usability test can ruin 

the overall evaluation. Typical number of users to test a system should be no more than 5 

users to get a reasonable result for usability. The system used to perform a usability test on 

can either be a low-fidelity prototype or high-fidelity prototype, both has its pros and cons, 

which one that is chosen is usually a matter of how complex the system is to develop. A good 

reason to perform a usability test is because many usability problems can be discovered 

during these sessions. And therefore save a lot of time, if problems would be found late in 

development process. 

 

Before start of the usability test it is good to present yourself, and go through the material 

with the user so he/she know what will be done and performed. 

When the users are trying the system it is important to observe how the user interacts with the 

system. If it is possible the user should think loud during the entire usability test session. The 

purpose of that method is to learn what the user thinks right now right here, which is a good 

idea or else the user, might have forgotten some impression of the system if he/she is asked 

after using the system. It is also good to write down some predefined user scenarios to make it 

easier to evaluate the usability of certain parts of the system.  In overall usability test is a cost 

efficient way to discover usability problems early in the development phase.
39

 

 

3.3.4. Questionnaire 

Questionnaire is a method with direct involvement of the user where you use a formulary with 

predefined questions. The questionnaire only collects the users view about the interface and 

does not study the interface itself.
40

 It is a common method that is inexpensive and a fast way 

of collecting big amount of data from users, but it is hard to produce a good questionnaire that 

gives useful feedback. Often to produce a good valuable questionnaire you have to be an 

expert in the field behavioral sciences, to put together questions that give you the right 

feedback on the weak and strong areas.
41

  

 

3.4.  System testing and verification 

Continuously tests to verify that the web user interface and scheduler performs as it is 

supposed to are an important step to aim for reliability of the system and should be performed 

continuously as the project progressed forward. Stability of a system is also an important 

metric to take into account for a project. Stability tells how well the system can resist ripple 

effect when changes are made to one module. If it is good, then there should be no need to 

                                                 
39

 LiU IDA, (2009) Användbarhetsutvärdering [www] 

http://hnu.ida.liu.se/webpub/wiki/index.php/Anv%C3%A4ndbarhetsutv%C3%A4rdering 
40

 Jan Gulliksen, Bengt Göransson, Användarcentrerad systemdesign, 2002, p256 
41

 Jan Gulliksen, Bengt Göransson, Användarcentrerad systemdesign, 2002, p262 
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modify other modules to maintain the consistency if a module is changed. Which lead to if the 

system stability is high then the maintainability is high as well.
42

 A system with high 

maintainability is desired because usually it is the maintenance of system that cost in time and 

effort, and not the development of the system. Therefore when developing a system one 

should put effort in structuring the code so it is easy to maintain if the system is needed to be 

reworked.
43

 

 

3.5.  Testing method 

Testing a system is an essential part in every software development project. The reason is 

because no system design, or when a programmer write the codes can be free from error. 

Most errors in a system can probably be introduced early in the development phase, but 

likewise many errors can carry on undetected in the development life-cycle. Thus these errors 

can lead to problems when detected late in the development process, e.g. an error in a module 

cause errors to other modules. These problems should be avoided if possible therefore a plan 

for testing should be introduced early on.
44

 

3.5.1. White-box testing 

In a white-box test it tests if a input gives a correct output. Focus is also on the internal 

structure of the code, where it is examined if the process to the output proceeded in a correctly 

manner. This is to conclude the possibility that a correct output was produced by taking the 

wrong paths in the code. Advantage with this testing method is that it can thoroughly examine 

the program code for eventual errors. Meanwhile it is also a disadvantage because it requires 

the tester to have programming skill to identify all the paths the system can take.
45

 

3.5.2. Black-box testing 

Black-box testing is the opposite of the white-box testing. Black-box testing does not concern 

the internal structure of the code. Therefore it is very well suited for testers with no 

programming skill. However the disadvantage of this testing method is that it is not possible 

to know whether the produced output is correct, even though if the input gave the correct 

output it can be because of coincidental correctness.
46

 

 

                                                 
42

 Pankaj Jalote, Integrated Approach to Software Engineering, 2005, pp244 
43

 Pankaj Jalote, Integrated Approach to Software Engineering, 2005, pp33 
44

 Shari Lawrence Pfleeger, Joanne M. Atlee, Software Engineering Theory and Practice, 2005, pp417 
45

 Rick David Craig, Stefan P. Jaskiel, Systematic Software Testing, 2002, pp 159 
46

 Rick David Craig, Stefan P. Jaskiel, Systematic Software Testing, 2002, pp 159 
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4.  EXECUTION 

This chapter contains information how the methods described in the method theory chapter 

were used during the development life-cycle. In this chapter it will also describe sequence of 

activities during the development. Discussion and result of some part can be found in the 

chapter for respective topic. 

 

4.1.  Preface/Study phase 

At the first meeting the supervisors provided a list with different demands, use cases and 

functionalities. The use cases were placed in order of priority. To start working with the 

project a setup phase started with learning and knowing how the test environment should 

work, more descriptive info see 2.3 Lab Environment. Getting to know the equipment was 

also necessary to learn how RTH currently execute test, and from that learn what information 

from the test case run that the scheduler need to be aware of, and what information it has to 

store to the database. 

 

For this project the ANT build file needed to be modified so it would only store information 

of one test case. What parameter the scheduler should send to ANT to execute a test case was 

also an important task, see 4.6 ANT. 

 

To find out which Java packages that were needed to run the scheduler, the mentors were 

called to a meeting to discuss the functionalities the scheduler should be able to perform. For 

the Web user interface object oriented PHP was studied to find out if it was needed to this size 

of project. Tasks of this project were already defined with the pre-written user stories. These 

user stories specified the requirement and many of the base functionality that the system 

should be able to perform. See Appendix F 

 

A lot of information was gathered and screened to find out what was needed for this kind of 

system. However, some decisions could not be taken during the preface study. Because as the 

project went on, new ideas and functionality was added to the project and required e.g. new 

Java package to be used. 
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4.2.  Overview of test execution process 

The execution of the test cases is going to use ANT like it was before. A change was a 

modification of the target in the build-file used by ANT that it will only execute one test case 

on each run. Before the scheduler executes a test case, it will logon to a test execution PC 

depending on the operation system it will either connect with Telnet or SSH. How this 

execution can be, see fig1. 

 

 

 

 
Fig 2.Process of test case execution. 

 

4.3.  Database Design 

It was decided that the database should be designed as a relational database with as little 

redundant data as possible. The tables with the test tools and test queue became the central 

tables in the structure to work out the other tables from. Tables with licenses and test cases 

were mapped with keys to the test tool table to get a good structure. Another central point in 

the structure is the project table that is connected to the group table and even to the test 

queue.  One project can have many groups and one group can have many test suites. 

 

Test Case 

starts 

Test Case 

finished 

Run ANT 

Logon to 

execution PC 

Java runs Generate XML output 

of test result 

Connection terminate 
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Two occupied tables were created; one that stores information of an execution PC, and the 

other one for test tools. The objective for having these two tables is to prevent one execution 

PC to start several test cases at the same time, and not to allow a test tool to run several test 

cases concurrently. The queue table is one of the tables the scheduler gets its data from. 

 

Project: 

This table consists of information about the different projects that are registered; id, name and 

the project specific path to the xml build file are the columns.  

 

Group:  

The group table consists of columns for group id, name, group specific email and a project 

key to map the group to the right project. 

 

TestCase:  

This table has four columns that is id, name with the path and name and two foreign keys for 

project and license. 

 

TestExecOccupied:  

Two columns id and IP. This table is updated if an execution pc is occupied so that it does not 

run several test cases. 

 

TestQueue:  

This is one of the most important tables in the system, the queue. It consists of 17 columns 

with information for each test case like id, execution PC IP, deadline, estimated time, test 

object, version, running, suitekey, suitename, antparameter, buildpath, email, connectiontype 

and four foreign keys id´s for test tool, test case, project and group. 

 

TestResult:  

This is the table where all the results from each run is saved it consists of twelve columns id, 

length, result, version, suitekey, suitename, url, finishdate and four foreign keys like the test 

queue table. 

 

TestSuite:   

When you create your own suite it is saved in this table. The suite table stores the id, suitekey 

that is unique for all suites, suitename, testcaseId and groupId. 

 

TestTool:  

This table contains all saved test tools that the system is using. The information that is stored 

about each test tool is an id, name, ip and port. 

 

TestToolMap:  

The table is used to map a license to a test tool. It contains three columns id and two foreign 

keys testtoolId and testtypeId. 
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TestToolOccupied:  

This table is used to set a test tool occupied so it could not be used by others. It has four 

columns id, comment, signum and foreign key testtoolId. 

 
TestType:  

Contains all the licenses that each test tool has. The columns are only two id and name of the 

license.

 

Fig 3. UML diagram over the database structure. 
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4.4.  Daily meetings 

During the project start it was decided that a daily meeting was to take place everyday in the 

morning, whenever possible, where at least one of our mentors was in place. At these meeting 

discussion about the progress of the project was taken up, and what was needed to be done. 

Questions where resolved during these meeting, however our mentors were also available to 

answer question whenever problems surfaced as well. After some time, when the project had 

been going on for a while, it was decided that the meetings should be held every other day to 

not take valuable time. 

 

4.5.  Development Phase 

 

The approached development steps were influenced by principles from Extreme Programming 

methodology, where “Whole Team” and “Small Releases” practices have been used.
47

 

 

Whole Team: 

In a XP-team everyone is a contributor, even the customer. It is positive if the customer is the 

real end user who knows what needs to be done and what requirements there are. The other 

task of this team is to be on hand so answers to questions can be given when needed. The 

customer is also responsible to set the priorities and steer the project. 
48

 Although, for this 

project, the responsibility to set priorities was not given to the customers, instead the 

responsibility was on the developers. 

 

Small Releases: 

The name “small releases” tells exactly what it is. During the project life-cycle, small release 

of the scheduler has been done. This to show the customers and the end users what has been 

done so far and thus to receives feedback and suggestions to improve the system.
49

 

 

There was already a predefined list with requirement, which the project mentors had written 

before the start of this project. There was therefore a clear picture of how they wanted the 

overall final system to be, and what functionality they thought was necessary and should be 

implemented to the system. Although it was a fixed list, more suggestion of functionality 

came in after hand from the meetings which were held and when the system was tested. Thus 

hidden issues and functionality, which was not thought about during the development, came 

into discussion and whether or not it would or should be implemented. Because of the 

frequent meetings, it was not necessary to have a requirement phase to gather requirements. 

The system was developed incrementally where each subsystem was iterated a number of 

times. 

                                                 
47

 Ron Jeffries, (2001) What is Extreme Programming? [www] http://xprogramming.com/xpmag/whatisxp.htm - (09-05-26) 
48

 Ibid 
49

 Ibid 
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4.6.  Coding the scheduler 

All the coding work of the scheduler was done by using Eclipse IDE. Six different classes 

were created for the scheduler DBTools, TestQueue, TestObject, TestTask, TaskHandler, and 

Emailer. Javadoc for each of the classes was also created which explains what functionality 

each methods had. The javadoc was created by writing an Interface for each of the class files 

which then the corresponding class had to implement. It was done this way to separate the 

method description from the software code thus avoiding to make it less messy. It was also a 

good way to structure what method was needed to implement when converting the early UML 

class diagram to software code. 

 
 
DBTools 

Contains methods to setup access and to perform different data manipulation to the database. 

There are methods to perform SQL query task,UPDATE, INSERT, and DELETE. 

 
TestQueue 

Contains methods to retrieve different data from the TestQueue table. One of the important 

method retrieves next test item to be executed, and other method included in this class is one 

that informs current running tasks, and one that informs size of the queue. 

 

TestObject  

Contains all information about a test item. Corresponding method to return each data is also 

implemented in the TestObject class. There is also a method which converts the SQL Time 

datatype into seconds which are used to set the timeout for Telnet or SSH connection. 

 

TestTask 

Implements the Runnable interface. This class serves another important feature of the 

scheduler which is the multi-tasking, which allows one or several test items to be run 

concurrently. There is also a method to generate the current date which is used to build the 

time historical folder structure for the build-output XML file. 

 
TaskHandler 

Contains method to perform different setups on the test items e.g. status to run in the database, 

so the next test item does not try to access an occupied test tool. Among other included 

methods is one that stores result data to the TestResult table. This class also contains methods 

to handle a telnet or an SSH connection. 

 
Emailer 

Contains methods and a constructor, to setup and send an email with information about a 

finished test suite to a user. There is also a method which reads in an email form from an html 

file. This file can be customized when there is a need to add more information regarding a 

finished suite or removing information. The form is made in the way that it uses the existing 

<!-- --> tags to notify the scheduler that if it is data from the database it should be put 

between the tags. Therefore it is fairly simple to make changes on the layout. 
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At some point of the project the code was refactored. The reason to refactor was the need to 

restructure the code to make it more readable. Some methods were replaced and some 

relocated to a new class. 

 

4.7.  ANT 

RTH uses ANT, which is a Java build-tool to compile and execute test cases. The ANT build-

file states properties to setup the hardware before start and which test cases it are going to 

run. Indirectly the scheduler uses ANT to execute a build-file which is necessary so a test case 

can be setup differently. That build-file needed to be modified so it only would execute one 

test case on each execution the scheduler called ANT. This modification was not a big work. 

Their current build-file consists of a property variable which can be defined in the code or 

override when ANT is executed. In the build-file there are also some target elements. Another 

target was added for the scheduler. For example of the target context in the ANT build-file see 

Appendix C ANT 

 

4.8.  Queue algorithm 

 

In the beginning the scheduler used an algorithm which sorts the TestQueue table in a 

descending prioritized order, which was one of the specified requirements. It also shuffled the 

test items with low prioritization but had a low estimated time. This algorithm was however 

scrapped early in the development process. Since discussion lead to a conclusion that the sort 

algorithm could easily be abused, if for instance all user prioritized their test cases very high. 

A question also arose up whether the test queue with test item with a long estimated time 

would ever be executed, if the test queue constantly shuffles items with low estimated time to 

the top. How the old algorithm sorted can be seen in the tables below. See table 1, 2. As it can 

be seen on the sorted table test cases Z with high priority are sorted to the top of the queue. 

Test case A with low priority is also moved up since the estimated time is short enough. The 

last two test cases which have same prioritize level are sorted on descending estimated time. 

 

 

Test case Prioritize Estimated time 

X 3 00:05:30 

Y 3 00:04:00 

Z 5 00:10:00 

A 1 00:01:00 

Table 1 starting queue (priority 1 to 5 with 5 being the highest) 
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Test case Prioritize  Estimated time 

Z 5 00:10:00 

A 1 00:01:00 

Y 3 00:04:00 

X 3 00:05:30 

Table 2 sorted queue with the old algorithm 

 

A new algorithm was defined, and the prioritize column was scrapped and a deadline column 

was added instead. The reason is that a deadline is more reliable, and there is no possibility 

for a test case not to be executed. If a test case passes its deadline time, it will automatically 

be prioritized before all the other test cases. 

 

The new queue algorithm was revised after the pilot test of the scheduler. This because the 

previous algorithm it did not take in account whether a test execution PC was occupied or not. 

The change made it possible to retrieve all the needed data from the database in a single query 

instead for the two. Since this query is executed for every ten seconds the change to the 

algorithm helped in decreasing the load on web server. In overall the algorithm still works 

like the first change. How the algorithm sorts, see table3, 4. The sorting will order the test 

cases in a descending deadline order, if there are more test cases with same deadline it will 

continue and order the queue in descending estimated time order. 

 

 

Test case Deadline  Estimated time 

X 2009-10-12 11:54:02  00:05:01  

Y 2009-10-12 11:54:02  00:12:10  

Z 2009-09-29 14:24:02  00:15:20  

A 2009-10-05 17:10:02  00:10:33  

Table 3 unsorted queue 

 

 

Test case Deadline  Estimated time 

Z 2009-09-29 14:24:02  00:15:20  

A 2009-10-05 17:10:02  00:10:33  

X 2009-10-12 11:54:02  00:05:01  

Y 2009-10-12 11:54:02  00:12:10  

Table 4 sorted queue with the new algorithm 

 



 

23 

 

4.9.  Coding the WUI 

During the development of the WUI, Web User Interface, notepad++ was used as the 

development tool with a horizontal approach of the development. see 3.3.1. Prototype. 

Fourteen different files was coded or implemented to handle configuration, statistics, java 

execution and other functionalities. The web interface is going to be used for different 

projects and groups, one project can contain multiple groups and the groups can contain 

multiple suites. 

 
index.php 

This is the start page that handles different projects. Different project options can be chosen, 

like adding a new project, edit existing projects and view the current queue. 

 

project.php  

This is the site you will enter when you have chosen a project. This page shows the groups of 

the chosen project with associated functionalities. There are also statistics for the project to be 

viewed. The groups are used to separate different persons with different test suites in the same 

project. 

 
group.php 

This is the page you will enter when chosen a group. On this page you view, create, edit and 

send suites to queue. Other associated pages to view in this section are statistics for your test 

cases, active suites in queue and result for finished suites. 

 
toolsetup.php 

This is the page to setup and modify your test tools. This page is important since it handles all 

test tool functionality like adding test tool, mapping test cases and licenses otherwise the 

system would not work properly. On this page you can manually lock each test tool, view 

statistics and information, for each test tool. 

 
exec_parse.php 

On this page you parse your test cases to the database from the xml file. First there is an 

upload function that runs the upload.php file. When you chose to parse the uploaded file the 

java parser runs. 

 
database.class.php 

This is a PHP class file for the database functionalities, to connect, and close the database. It 

gets its variables from the configuration file conn.php that contains database host, username, 

password and name. 

 
calc_functions.php 

Contains functions for calculation of time and percentage. 
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setSession.php 

Is a file to handle session variables for projects and groups. 

 
 
stats_case.php, stats_tool.php and stats_workload.php  

Are files that handle the plotting of the graphs. 

 

faq.htm 

Frequently Asked Questions, page is also implemented in the web part to ease the usage of the 

interface. 

 

Security of the webpage was not an important feature to implement; the reason is because the 

webpage is only possible to access within the Ericsson network. Therefore SQL-injection, 

Javascript-injection and other way to abuse the website was not taken in account. 

 

4.10.  Population of the database 

To run the system some data needs to be stored into the database e.g. test tools, licenses, test 

cases, projects, groups and test suites. Most of this data is added to the database from the web 

user interface. However the test cases which are stored in a XML-file were not feasible to add 

to the database manually, since there are a huge amount of test cases which would be needed 

to be added. Instead a parser program was written in Java to parse the XML-file into the 

database. After storing all the test cases to the database they also would be needed to be 

mapped with correct license. 

 

There are more tables that have not been mentioned and those are filled up with data after 

iterating the system a couple of times. Thus the system fills up those tables e.g. queue and 

result data. 

4.11.  Code inspection 

During the end of the first period of the project time a code inspection session was arranged 

and conducted by one of the employees from Ericsson. The intention of the inspection was to 

go through the code to identify aspects of the code which could be improved and to receive 

other feedback regarding the source code of the scheduler and the web user interface. The 

inspection proved to be very useful. Apart of re-factor suggestion there were also some 

suggestions of functionality to be added. 

 

4.12.  Testing of the scheduler  

There was a need to write down some test cases in order to evaluate the scheduler’s reliability. 

Mainly the test cases for the scheduler evaluated the scheduler’s capability to retrieve correct 

information from the database and afterward to execute them. see Appendix E Test Cases 
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4.12.1. Test Case 

Important metrics taken in concern for the scheduler was its reliability, which is whether the 

system can operate without failure in a given condition.
50

 

To evaluate the scheduler’s reliability was done by having it execute test items from the 

TestQueue table in the database with different condition. Thus examine whether it would 

execute all the test items in the queue or fail to do so. 

 

First try: The execution of the test was made so the queue item would be finished quickly 

thus telnet connection to execution PC and test tool was not concerned at this point and the 

idle time was cut down. Because the execution time of each test case was reduced, a large 

amount of test cases could be added into the queue. In addition manual insert of test cases into 

the queue was done as well to see whether the scheduler would still execute all the items in 

the queue. 

 

Result: Total amount of test cases in the queue was 200. The result of the test turned out 

good, thus proving the scheduler is reliable in the case without the connection to execution 

PC. 

 

Second try: Connection to execution PC was added. The test was an approach to the real 

scenario, however, mock up test cases was used instead of real test cases to save time and 

because the scheduler still are in a testing phase. 

 

Result: Total amount of test cases in the queue was this time also 200. The result from this 

test proved to be successful, thus proving it to be reliable with the connection to execution PC 

and test tool option on as well. 

 

4.13.  Usability test 

Five different persons that had not been involved in the development where contacted and 

were asked to attend the usability test session. The prototype for this test was a high-fidelity 

prototype that was similar to the final product. Each person was given task scenarios to solve 

and meantime while they processed the tasks they were asked to think out loud. The tasks 

were composed to cover the functionality that was a main focus on. Every improvement that 

the user said was written down and taken into count. 

 

When the task scenarios were done and the users had familiarized with the interface the 

session ended with a questionnaire that they had to answer. The questionnaire consisted of 

five questions asking how satisfied they were with the interface.  

 

All improvements where prioritized if they where doable or not and how important they were 

before most of them got implemented, see 5.5 Usability result. 

 

                                                 
50

 Shari Lawrence Pfleeger, Joanne M. Atlee, Software Engineering Theory and Practice, 2005, pp438 
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4.14.  Test runs 

Pilot Test Execution 

At the beginning of the second period a first test of the scheduler was booked. The goal of this 

session was to examine if the scheduler can interoperate with the real test environment. The 

test of the scheduler however, encountered some difficulties when implemented to the real 

testing environment. Although, many of the problems was issues with the configuration, but 

there was also some usability issues which was not taken in account when the system was 

developed, and did not appeared during the usability test. The pilot test of the system 

however, was not a failure since the scheduler was able to execute the test cases. Result of the 

pilot test, see 5.1. Pilot test result. 

Second Test 

For the second test of the system, a change was made to prevent the test execution PC from 

starting several test cases at the same time. This time the goal of the test was to get a running 

system that could execute test cases. All the issues from the first pilot test were corrected. 

After some configurations to the scheduler and correction to the ANT execution string the 

scheduler could run test cases and in the end retrieve information to store into the database. 

 

During the test there was problem connecting to a test execution PC running Linux with telnet 

connection. The source for the problem could not be found instead the method which handled 

the connection was changed so it used SSH to connect to a Linux PC. With the changes done 

the scheduler made it first full run of a test suite successfully. In overall this test was a big 

step forward against a final product comparing to the first pilot test, and gave a good status of 

further work to be done, see 5.2. Second test result. 

Third Test 

The third test of the scheduler was like the second test. This time however only minor changes 

were needed to be fixed before the test run could be performed. The outcome of it proved that 

the scheduler could at least run an entire test suite flawless, see 5.3. Third test result. 

Fourth Test 

Fourth and the final test of the prototype ran into some few configuration issues. Mostly 

because of a classpath problem when a jar files for the scheduler was created. After the 

necessary changes, the test suite added to the queue ran without problem using telnet 

connection, see 5.4. Fourth test result. 
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5.  RESULTS 

In this chapter the result of the test runs and the results of the methods used on the project 

will be described.  

 

5.1.  Test run results 

Pilot Test result 

After changes to the code which mainly were configuration issues to get the system running. 

The overall result of the pilot test brought out some good information of changes to be made, 

which were not detected during the usability test. New findings were usability problems and 

missing functionality. After discussion with the mentors it came out that the issues that have 

to be improved for a second test and for the next release was as follows: 

 

 Better map of test case to licenses. E.g. if there are more CDrouter test tools. Then it 

only need to map to one license, and other license with same name maps to same test 

cases.  

 

 Fix XML parser so it does not store duplicates of a test case in the database.  

 

 Fix so only one test-case can be run concurrently on test exec PC, by saving execution 

PC's IP in an occupied table in the database.  

 

 Figure out suitable telnet timeout, for test cases with no execution time estimated.  

 

 Figure out which ANT parameters that the scheduler should handle and which 

parameters the users should type in.  

 

 The ANT buildfile should be saved for each project so you do not have to write it 

every time a suite should move to the queue.  

 

 Test cases with different test tool mapping should be able to be in the same suite. 

 

Second test 

In overall this test was successfully. Problems that were found was that the scheduler did not 

handle if any test case failed to execute, it did not either handle if the buildfile was not found, 

and it did not either handle if there was a connection issue to the test execution PC. To 

summarize the above problem the scheduler did not handle errors that can happen during the 

run. Therefore, these following tasks were prioritized to be resolved for the next release. 

 

 Project-id has to be saved for each one of the test cases during parsing. 

 

 Find an easier way to parse the test cases, maybe through PHP. 
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 View the final test log from the WUI. 

 

 If a test case is running in the queue, you shall not be able to delete it from queue. 

 

 View estimated time column when viewing the test cases in queue. 

 

 Linux compatibility, when group is created you could choose to run windows or Linux 

client. 

 

 Manually add test cases, not through parser. 

 

 Better error handlings, e.g. connection fail, build fail, test case fail. 

 

 SSH protocol for communication with Linux OS 

 

 Possibility to handle Telnet and SSH 

 

Third Test 

Result of the third test proved that the scheduler could handle some unexpected errors during 

the run, which is an improvement from the previous test. Telnet connection could only be 

tested this time because no Linux execution PC was available this day. Another factor that 

could not be tested was whether or not the scheduler would handle scheduling if there were 

more test tools available. However this test run showed that the changes to the bugs found 

from the previous test was fixed, and in overall this release worked very well in the real test 

environment. 

 

New issues that came into topic were how the ANT output should be stored. Suggestion from 

the mentors was to store it together in the web server and using Samba to share the disc. 

Fourth Test 

New finding of functionality that can be added or changed was found during this test. 

However, the main point of this test which was to see if it could run without some problem 

was a success. 

 

5.2.  Usability Test 

The usability test where conducted with five users from the RTH division that had different 

knowledge about the scheduler. They got to try out the web user interface and did the task 

written in the task scenarios. To familiarize with the interface they got to try out other 

functionality freely. After the usability test the users got to fill out a questionnaire with five 

questions of how satisfied they were with the system. The usability resulted in a number of 

common problems that occurred for each user.  
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5.2.1. Common problems found 

 At the page where the user adds test cases to a test suite. If the user forgets to type in a 

test suite name and proceed to save the test suite, the webpage will inform user about 

it, but the list with added test cases is cleared. This problem was important to be 

solved. 

 

 In the page where the user can insert a test suite to the queue. Many users thought it 

were too many fields which was not self explaining what was needed to be written. 

Therefore, it is a good idea to write down some example for each field. 

 

 Everyone wanted the possibility to view the current queue on the front page. 

 

 There were some issue with the icons, e.g. to small, wrong icon pictures. Suggestion 

was made e.g. beside icon have a text telling what function it is. 

 

 Consistency problem when browsing the pages e.g. after choosing a project it did not 

view the groups. Instead the user needed to press the group link in the menu first after 

entering the project to view all the groups. 

 

Results from the questionnaire can be viewed in Appendix B Usability Test, where the 

comments from each of the user also can be read. 

5.3.  Result of the project 

The final product resulted in a working prototype which can be used to run automated tests 

scheduled in an intelligent way. Thus RTH can increase the utilization of the test tools that are 

used at Ericsson. The prototype can be used to add specific test cases to the queue, in which 

the scheduler will sort and execute it with the right test tool or with alternative test tool if the 

first one is occupied. There are pages with statistics for test tool utilization, statistics per test 

cases, and per project. As soon as a test suite is finished an email is generated and sent to the 

user to report the result. The prototype works both Linux and Windows workstation that have 

Java Runtime installed. The latest version of the prototype can now be checked out from the 

CVS. 
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6.  DISCUSSION  

In this chapter there will be discussion of the method used during the project. The discussion 

will be about what was good and what could have been done better, done in another way, or 

done differently. At the end of this chapter there will be a section about future work that can 

be done to improve the prototype. 

 

6.1.  Method discussion 

In this part discussion about the methods used during this project can be read. 

 

6.1.1. Development method 

At the beginning there were no clear outlines in what method that should be used. Instead it 

was past experience from previous project that played a big role in how decisions were taken 

during the development. There were user stories but no clear vision of how the end product 

would be like, therefore, idea and solutions was built upon as the time went forward. 

Therefore, the usage of incremental and iterative development for this project was a good and 

adaptable method to be used, since system was built together piece by piece. 

 

Each test was an iteration were problems and new ideas came up and was to be revised for the 

next test. The system got new functionality for every iteration which reflected the agile 

principle for iteration and small releases. 

 

Other methods would probably be possible if all the requirement was defined at the start, but 

along the development process new ideas and requirement arose, which was not thought about 

during the beginning of requirement elicitation phase. Because of that it was not possible to 

follow any of the strict development methods which goes in a straight line e.g. waterfall 

model. Instead an agile inspired process model was a better implement path to take. 

 

6.1.2. Daily meetings 

In overall it was good to have daily meeting to consult the mentors since problem could be 

discussed in a quick manner. It was especially helpful at the beginning of the project start 

since most of the question regarding how the different functionality should work and how the 

test environment works occurred. 

 

However, the daily meetings took quite an amount of time on each session. Many times these 

sessions were about new functionality, and new problems. Which affected the project with 

added workload before even the previous todo-work were implemented or solved. 

 

Because of the lack of taking notes during the meeting, many discussions were brought up 

repetitive times. The mentors pushed for better notation work during the meetings. It was very 

helpful to be reminded of it, and thus it became better with the notation. 
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6.2.  Usability method 

This part will discuss the method that was used during the working process; evaluate what 

were good and what that could have been done better. 

 

6.2.1. Usability test 

Tests to evaluate the usability of a system are an important phase when developing a system. 

Although for this project the focus on the usability was not taken as the main part during the 

process. It was still an important step to have in the development process. What could have 

been done better to implement the usability process would have been to in the early phase 

plan how the usability tasks should have been implemented. 

 

Because of the lack of time and bad planning not more than one usability test was scheduled. 

However, during that session good comments were received, much thanks to the usage of the 

thinking out loud method. Although it can be questioned whether if it was comments from 

what the user really thought, or if it they were influenced by us when we instructed them. 

Even if it only was one planned session the outcome of it proved to be very useful when 

continuing the development.  

 

Could the procedure of usability test been done in another way? If the usability test was to be 

redone again, we probably would have spent more time on the planning of usability test at the 

pre-study phase. Maybe it would have been better to use a low-fidelity prototype first as well 

instead of a high-fidelity. Usage of a low-fidelity prototype would maybe help some of the 

users to say their opinion about the design and functionality of the interface. But since the 

interface that was shown to the users was a high-fidelity prototype that was very similar to the 

final design, it may have influenced the result. The only thing that distinguished them was that 

it was some graphical difference in the final product. 

 

6.2.2. Questionnaire 

The questionnaire was used during the usability test where the user got to write down the 

thought they had about the system as well as checkmark how satisfying they thought the 

usage of the system was. Past experience of usability test with questionnaires has proved to be 

an inexpensive method to find out answer to some questions early in the development. It is 

also a very time saving method to retrieve answer to some questions quickly. 

 

The outcome of it however did not return any good result as expected, since the questions in 

questionnaire did not emphasize problems that were connected to the usability issues in the 

web user interface. 

 

Things that could have been done better to improve usage of questionnaire would be to put 

more time into the planning of the questions. The reason for this is that it is difficult to design 

a questionnaire that gives good answers about the systems usability. 
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Then you should always take into consideration how many of the answers were in accordance 

with the truth or if they just answered to be nice. 

 

6.2.3. Task scenario 

The usage of task scenarios gave very good response on certain aspect of the system that 

could be improved. The task scenario was given out before start of the test to the user. It 

described some scenarios that all the users should go through when testing the system. As 

they processed the scenarios they were told to think out loud. Reason was to get live feedback 

instead for interviewing the user at the end of the usability test. Since they may not remember 

all the problems or issues they had when using the system. 

 

All the users’ standpoints was collected and written down to be evaluated and sorted into 

implementable and not implementable within the time frame for this project. 

 

6.3.  Test run discussion 

Reason why the first pilot test was executed on the real test environment instead of in the 

isolated environment was to discover all the large problems direct instead of later in the 

development lifecycle, which would not be seen if the pilot test was done in the isolated 

environment. 

 

The first pilot test did not run smoothly at the beginning since some re-configuration had to be 

done to match scheduler with the real test environment. What could have been done better 

would be early research on the difference between the environments so preparations could 

have been done before start of the pilot test. The pilot test in overall is considered to be one of 

the more important tests, since it gave a lot of information. Because of information that was 

not thought about during the development process or came up during the usability test. This 

information was then added to the task list to be corrected for the next time a test of the 

scheduler was booked. 

 

For the last test run we let the employee use the prototype freely with minimal intervention 

from our side. The result of it was very good since they found additional ideas that can be 

implemented to improve the existing prototype. 

 

The downside for all the tests was that there only was one test tool available to be used, which 

lead to that the scheduler could not be tested whether it would handle scheduling with 

multiple test tools or multiple execution PC. 

6.4.  Program discussion 

The way to this product was unsteady at the beginning, but as every piece fell together by the 

help from the mentors and the other experts at RTH the system became better and fulfilled 

their requirements. 

 

With the adding of a prototype to their process of testing, we think that it has potential to 

make the testing more time efficient in the way that they do not need to manually book one 
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test tool. Instead by the usage of the prototype they now can fill up the queue with test cases, 

and let the scheduler in an intelligent way sort, and automate execute the tests. 

 

In overall we are satisfied with the outcome. The requirements from the list with functionality 

were all fulfilled and also other functionality was added to the scheduler. However, there are 

always improvements that can be made to the scheduler, but since the time limit not all 

features that were asked for could be implemented. 

 

6.5.  Future work 

When developing a system like this you always want to add more features, so also this time. 

However, we did not have time to implement all features. Below you find different suggestions 

for future work to do.  

 

6.5.1. Web user interface  

As explained before the web user interface is coded in PHP not in object oriented PHP, that is 

something to do in the future, to clean up the code for readability and easier find functions 

when e.g. bug testing. Another improvement to do is to divide the code into multiple files, 

which also increases the readability. 

To also make wider usability tests to investigate and improve the usability, to get a more 

understandable interface for the users. And change the structure of the design to ease the 

usability. Add more statistics and functions to satisfy the users at RTH even more.  

6.5.2. Scheduler 

Refactor work, to get a better structuring of the methods in the classes. 

The scheduler currently report every time something goes wrong with telnet, SSH, test cases 

the scheduler, and if ANT fails to build. The user will not know it before all the test cases in 

the suite is finished and an email is sent reporting the finish status. This could be a future 

work to investigate if the error report functionality can be made better. 

 

Generation of a PDF file can be interesting when sending the test report to the management 

people. Java has library to create PDF thus it can be interesting to check the possibility to 

implement it to the scheduler. 

 

6.5.3. What have we learned? 

During these ten weeks at Ericsson we have learnt a lot about software development. Beside 

that we got to use knowledge that we have learnt from different courses we took at the 

university, and partially from asking our mentors and everyone else at RTH. We also learnt a 

lot by reading books, Internet, and of course the classic Trial and Error method. In overall we 

have learnt more about PHP, Java, XML, SQL, Linux, and team-work. 

   

 



 

34 

7.  REFERENCES  

Printed Source: 

Patrick W. Jordan, An introduction to Usability, 1998 

Jeffrey Rubin, Dana Chisnell, Handbook of Usability Testing: How to Plan, Design and 

Conduct effective tests 2nd ed, 2008 

Jan Gulliksen, Bengt Göransson, Användarcentrerad Systemdesign, 2002 

Jakob Nielsen, Usability Engineering, 1993 

Philip Miller, Michael Cummings, LAN Technologies Explained, 2000, Digital Press 

Tony Kenyon, High performance Data Network Design: Design Techniques and Tools, 2002 

Digital Press 

Shari Lawrence Pfleeger, Joanne M. Atlee, Software Engineering Theory and Practice, 2005 

Deborah L. Stone, Debbie Stone, Caroline Jarrett, User Interface Design and Evaluation, 2005 

Stationery Office Books, User Centered Design, 2000 

Rick David Craig, Stefan P. Jaskiel, Systematic Software Testing, 2002 

 

Magazine: 

Veckans affärer, nr23 1998 

 

Web source: 

Refsnes Data, Introduction to TCP/IP, [www] 

http://www.w3schools.com/tcpip/tcpip_intro.asp 

Eclipse Foundation, (2009) About Eclipse Foundation [www] http://www.eclipse.org/org/  

University of Utah, (1996) What is CVS?, [www] 

http://www.cs.utah.edu/dept/old/texinfo/cvs/cvs_2.html  

MySQL AB, (2009) MySQL :: MySQL Workbench, [www] 

http://www.mysql.com/products/workbench/ 

phpMyAdmin, [www] http://www.phpmyadmin.net/home_page/index.php  

Notepad++, (2009) About Notepad++,[www] http://notepad-plus.sourceforge.net/uk/site.htm  

Apache, (2009) Introduction, [www] http://ant.apache.org/manual/index.html 

Sun Microsystems, (2009) [www] http://java.sun.com  

PHP.net, (2009), Preface, [www] http://www.php.net/manual/en/preface.php  

SoftwareProjects, (2007), What is PHP? [www] http://www.softwareprojects.org/php-what-

is-01.htm  

W3C, (2009), Extensible Markup Language (XML)[www] http://w3c.org/XML 

SQLZoo, [www] http://sqlzoo.net/w.htm  



 

35 

Craig Larman, (2003) Iterative and Incremental Development: A Brief History, [www] 

http://c2.com/cgi/wiki/wiki?HistoryOfIterative 

Fred Swartz, (2005) Iterative/Incremental Development, [www] http://leepoint.net/notes-

java/principles_and_practices/iterative/30Interative-incremental-dev.html 

Walter Maner, Characteristics of Prototype, [www] 

http://csweb.cs.bgsu.edu/maner/domains/Proto.htm 

LiU IDA, (2009) Användbarhetsutvärdering [www] 

http://hnu.ida.liu.se/webpub/wiki/index.php/Anv%C3%A4ndbarhetsutv%C3%A4rdering 

Ron Jeffries, (2001) What is Extreme Programming? [www] 

http://xprogramming.com/xpmag/whatisxp.htm  

 



 

36 

APPENDIX 

A Setup of the web server  
Needed software: 

Ubuntu Server edition 8.04 - mandatory option Apache2, MySQL need to be selected. Other 

option can be selected as the need rises. 

 

Installation setup 
The server which was used for this project had a 80GB hard disk. Which was partitioned into 

75GB primary XFS, 150MB primary as boot, 5GB primary as swap. 

 

From Aptitude update, search and install: 

To make sure the server installation is up to date always perform an upgrade before installing 

anything. By typing aptitude update. 

phpMyAdmin - (WUI to manage the SQL database) 

Samba - (free software to share resource in a Windows network) 

Zabbix - (network management tool used to get different graph of the server status) 

NTP -  (network time protocol, used to synchronize the web server internal time with the time 

of rth.eld.li.sw.ericsson.se) 

 

Backup configuration: 

The used backup configuration for the backup management is set up to be executed by cron 

which will in turn execute a shell script one time each day . The shell script will perform a 

backup if there occurs a change on the local files and update the backup in the file server. 

However it will not perform an update in the case if a file is deleted from the local machine. 

 

SQL configuration: 

By standard the MySQL database manager only listens to the localhost therefore it may be 

needed to change the configuration for MySQL to listen for other network interfaces as well. 

Or else the scheduler will encounter communication error with the database. However if the 

scheduler is run in the web server no change needs to be done to MySQL. 

 

Setup the WUI 

When you enter the WUI at the first time, there are some configurations to be done before it is 

a running system. Make sure that the database variables in the conn.php are right. In the WUI 

you first add a new project in order to get access to the site. After that you will need to add the 

test tools that the system should use. To use the test tools you need to add license for each 

added test tool. So first add the licenses, and then map each license to proper test tool. 

 

In order to test devices with the scheduler test cases needs to be added. To add them run the 

java parser from the WUI, the parser will then parse all test cases from the build XML file. 

Then map each one of the test cases that is going to be used to right license. 

 

Finally create a group inside the project and a suite to run the whole system. 
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B Usability test result 

User 1 

Comments 

Main page should show all test cases that are running currently. 

 

In the suite creation page, all the test cases added into the suite should still be there in the case 

if user forgets to write down a test suite name, or in case of other errors. Reason is it stressful 

to have to add all the test cases again. 

 

When adding the test suite to the queue, it is not clear on what the IP field is meant for. 

Suggestion was to write down a short description telling what IP it is asking for. 

 

Description of what a license is. 

 

Validation of the IP-address, it should not to be possible to input a number larger than 255. 

 

The navigation tabs does not seem as important as the arrow button. Because of that it made 

the user always clicking the arrow button first instead of the tabs. 

 

A suggestion from the user to make the Run button larger or change of the icon picture. And 

maybe move it so it is position right beside the suite name. 

 

Suggestion of different page formatting changes. E.g. increase padding to the tables, make the 

feedback message larger. 

 

User did not know what all the icon are used for. Icons that the user did not understand was 

the "Show suite" and "Edit suite" icon. 

 

Statistic related suggestion:  

In the group page show number of times a test case has run  
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Questionnaire 

How easy was it to navigate around the web interface?  

 

1 2 3 4 5 

   x  

 

How was the feedback from the web interface?  

 

1 2 3 4 5 

  x   

 

How easy was it to understand the purpose of the icons?  

 

1 2 3 4 5 

 x    

 

How satisfying was the system to use?  

1 2 3 4 5 

   x  

 

User 2 

Comments 

It was not obvious at first sight where the user should go to edit the test suite. User suggested 

to change the menu name of it to show/edit suite. 

 

Suggestion to change the current "Run suite" icon to an animated picture of a running person. 

 

User want both icon and a title text below the icon. 

 

Suggestion to change "Tool option" to "Test equipment", since the name did not suggested it 

was for administration of test tools. 

 

After typing new test tool information, and the page which come afterward when adding test 

tool. The user did not know what to type there, what a license are. Suggestion was to explain 

the fields. 

On the page where the user add his/her test suite to the queue, it would be easier to understand 

each field purpose if there are some explaining example. E.g. how to type buildpath, IP it is 

asking for.  
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Questionnaire 

How easy was it to navigate around the web interface?  

 

1  2  3  4  5  

   x  

How was the feedback from the web interface?  

 

1 2 3 4 5 

   x  

 

How easy was it to understand the purpose of the icons?  

 

1 2 3 4 5 

   x  

How satisfying was the system to use?  

 

1 2 3 4 5 

    x 

 

User 3 

Comments 

At first the user did not have any problem to navigate the interface. When it comes to the suite 

page the user thought that you may create an empty suite and later add the test cases. 

 

When navigating around the page it was suggested that the groups should be shown directly 

after chosen project and that the suites should be shown directly after chosen group. 

 

The user did have some problems to move the suite to the queue and suggested to change the 

icon for that and have some explaining text. And change the run icon to a one more similar to 

a play icon and the delete icon more similar to a cross. 

 

When the move to queue button was clicked the user thought that a browser button for ANT 

filepath would be a good thing to have. 

 

When the suite was in queue the user wanted to see the position of all the test cases in queue. 

And when overviewing the suites it should have total estimated time for the whole suite.  

 

When the suite was in queue the page would automatically update with some ajax 
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functionality. 

 

Suggested as well that a functionality for duplicate suites should be added. And to move 

groups and suites to another project. 

 

The part where the user should add license to tool after adding a tool the user proposed more 

explaining text that it was a license for a tool. That it was to map the tool with a license. 

 

The part where the user has to choose how many licenses to add the user wanted the license 

input-field to be shown from the beginning and not after chosen how many licenses to add. 

 

Write out how many and which license a test tool is mapped to. 

 

Change the text beside the checkbox in the mapping test case to license part.  

 
Questionnaire 

How easy was it to navigate around the web interface?  

 

1 2 3 4 5 

 x    

How was the feedback from the web interface?  

 

1 2 3 4 5 

  x   

How easy was it to understand the purpose of the icons?  

 

1 2 3 4 5 

 x    

How satisfying was the system to use?  

 

1 2 3 4 5 

  x   
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User 4 

Comments 

User did not know where to create a new group on the first try. 

 

All groups for a project maybe should be listed when the user browse to a page for a project 

 

On the "Show all test suite page" user suggested to change the name for "Run suite" to "Add 

to queue" since it is want it does actually. 

 

Beside icons, it would be a good idea to have a visible title text for each icon. 

 

User suggested to add some explaining text for each field on the page where the user add 

his/her test suite to queue. 

 

It would be a good idea to have the current queue on the front page. Instead what it is now 

having to go first to a project, then group, and the active suite. Which does not show the entire 

queue anyway. 

 

Suggestion to have some calculation of an approximate time on how long the user have to 

wait before a test suite is finished based on the current queue. 

 

User did not know instantly where to navigate on the page to lock a test tool. 

 

User did not know what to type on the fields asking for license name. Most because it was not 

self explaining want it was asking for. Suggestion was to have some explanation 

 

In overall the user want to have more explaining text.  

 

Questionnaire 

How easy was it to navigate around the web interface?  

 

1 2 3 4 5 

   x  

How was the feedback from the web interface?  

 

1 2 3 4 5 

   x  

How easy was it to understand the purpose of the icons?  

 

1 2 3 4 5 
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  x   

 

How satisfying was the system to use?  

 

1 2 3 4 5 

   x  

 

User 5 

Comments 

User wondered what a group are used for.  

 

At first user tried to double-click when adding a test case to a test suite. Suggested that 

double-click feature maybe should be there as well.  

 

When adding test cases to a test suite and the user forgets to type in a test suite name, the list 

of the currently added is not saved. User think it is critical that this is changed so the list is 

saved when error occurs.  

 

Some icon was not self-explaining e.g. "Edit suite" icon. User suggested it can be solved by 

either having better icon representation or having a title text below each icon.  

 

User suggested the page which list all the test suites in a group should be listed in table form 

instead. Since it can easily be hard to have an overlook when the number of suite increases, 

and because of that have hard to time to find a certain test suite.  

 

It was not easy to know where to put a test suite into queue. User did not notice the "Run 

suite" icon.  

 

User questioned what the test object field in the "Run suite page" are used for. In overall user 

think it was hard to know what each field are used for.  

 

The feedback dialogue which can be seen after editing, adding or removing. Was not visible 

at first glance, when user later saw it he suggested it should be made more visible. 

Menu structure was inconsistent. Suggestion was when clicking on project it should lead 

directly to the group page instead of statistic page. 

 

The information box which is shown after locking a tool should be placed beside the content 

box. Since the placement of the information box currently is not very visible.  
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Questionnaire 

How easy was it to navigate around the web interface?  

 

1 2 3 4 5 

   x  

 

How was the feedback from the web interface?  

 

1 2 3 4 5 

   x  

 

How easy was it to understand the purpos of the icons?  

 

1 2 3 4 5 

  x   

 

How satisfying was the system to use?  

 

1 2 3 4 5 

  x   

 



 

44 

C ANT  
 

The modified target which ANT uses to execute single test. 
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D Task Scenarios 
 

Task Scenario 1 (create) 
- Create a project 

- Create a group 

- Create a test suite 

- Add test cases to the suite 

 

 

Task Scenario 2 (edit) 
- Edit the project 

- Change add/remove test cases from the suite 

 

 

Task Scenario 3 (execute) 
- Go to the created suite 

- Enter the page to add suite to queue, enter the necessary parameters 

 

 

Task Scenario 4 (Tool maintenance) 
- Lock a test tool for maintenance 

- Add new tools 

- Add more license to the newly created test tool 
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E Test Cases 
 

 

1. Check the scheduler’s stability 

 

Purpose 
Evaluate the scheduler stability by 

executing several fake test-cases 

Preconditions Fill TestQueue table with data 

Test data 200 fake test-cases 

Steps 

1. Use data-generator to fill TestQueue table 

with fake data 

2. Run the scheduler. 

Expected behavior empty TestQueue table  

 

2. Check the scheduler’s stability telnet added 

 

Purpose 
Evaluate the scheduler's stability with telnet 

by executing test several fake test-cases 

Preconditions Fill TestQueue table with data 

Test data 200 fake test-cases 

Steps 

1. Use data-generator to fill TestQueue table 

with fake data 

2. Run the scheduler 

Expected behavior empty TestQueue table 
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F User stories 
 

The following "user stories" have been developed in order to easier understand what the tool 

should be able to do:  

 

 I want to be able to queue my test cases before executing.  

 

 I want the scheduler to prioritize and execute test cases based on user priority, 

execution time, deadline and necessary resources.  

 

 I want to know when my queued jobs will be finished.  

 

 I want to know when my test cases are finished and see result of the execution.  

If there is several test cases that has been executed I want a compilation of the result. 

 

 I want to be able to view statistics (e.g execution time, result) of previously executed 

test cases 

 

 I want to be able to group test cases and see statistics e.g result, execution time for the 

group. Everything that can be made for a test case is to be made for a group. 

 

 I want to be able to specify test cases and belonging resources through a WUI. 

 

 I want to be able to manually reserve a resource during a certain time (e.g 

maintenance, test development ) “Wednesday 4:e feb 2009 8-13” 

 

 The system should be able to handle multiple users at the same time. 

 

 The system should be able to handle several like tools. 

 

 The system should only start the execution on one AutoPC(win?/linux?) 

 

 Users that have not booked resources through the scheduler should not be able to 

execute test cases.  

 

 I want to be able to start execution (put test cases to queue) through a cli-command. 

 


