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Abstract 
 

In real time internet services QoE plays a vital role for customer‟s satisfaction. These 

real time internet services are rapidly growing with regards to an increase in broadband 

technologies. As these broadband technologies are emerging. Therefore, user‟s 

expectations are also growing rapidly. Providing better QoS with a high QoE is the goal 

of every service provider today. In this thesis, we are analyzing the user‟s experience 

towards network delays by generating artificial delays with the help of KauNet shaper. 

KauNet Shaper is a network emulator which is used to create delay in Ubisafe server. 

KauNet is used for giving several delays to accessing the same web page of Ubisafe 

server and then user‟s will gives his/her own experience with the help of mean opinion 

score.   
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Chapter 1          Introduction 
 
Nowadays, Quality of experience is the foremost part as far as user‟s point of view is 

concerned. Vendors are introducing new products, based on technological advancement 

every day which results in rapid growth of broadband usage. It is a highly troublesome 

and expensive task for the operator to provide good Quality of Service (QoS) with high 

QoE to their customers. The gauging of QoS and QoE is a major issue as well. QoE 

extracts user satisfaction both objectively and subjectively.  Telecommunication service 

providers are finding their way to introduce multimedia services. Desirable service quality 

has to be delivered to their subscribers in order to accomplish an intense customer 

satisfaction. QoE characteristics are gaining popularity in many situations, as the 

satisfaction of end users is a key to success. QoE can be described as the (subjective) 

service quality perceived by the (end) user and therefore, implies the user satisfaction and 

will consequently shape the users experience concerning a certain service. Main cause 

that affects QoE includes cost, credibility, skill, privacy, security, interface user friendly 

and user certainty. 

1.1 Motivation 
Real time measurements (for testing and verification purposes) are gaining popularity due 

to rapid increase of networks, web users and web applications. Network operators need 

to maintain their resource with providing user satisfaction. QoE is a user experience 

which is measured subjectively as well as objectively and is the most important issue 

nowadays (with regard to the operator). 

This can be achieved by increasing availability and decreasing the latency in the network 

by adding delays to the packets. Because of KauNet multiple parameters can be used i.e. 

by apply bandwidth restrictions, usage of reproducible patterns of delays, introduce 

packet loss etc.  

This master thesis intends to probe the area of QoE in web based servers with login via 

OpenID. Attributes of QoE, KauNet Shaper and Mean opinion score will be explored. 

QoE in web server will be studied and evaluated when delays occur. The thesis foremost 

aims are to give a delay through shaper and find out the user experience when accessing 

the web server. Next step was to find out the user experience i.e. what they perceived at 

end while accessing the delayed server in comparison to non-delayed one. The analysis 

will focus on QoE. 
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1.2 Thesis Outline 
The structure of the thesis is as follows. Chapter 1 gives about the background of our 

thesis i.e. motivation, goals/objective and thesis outline. Chapter 2 presents the 

background knowledge which includes QoE, Mean opinion Score (MOS) and OpenID 

and its features. Chapter 3 describes the traffic shaping literature that includes KauNet 

shaper, its usage and pipes in KauNet. 

Chapter 4 describes the overview of experiments including their preliminary and final 

results procedure. Chapter 5 describes the overview for preliminary experiment and 

detail description of experiments with wireless and Ethernet. Chapter 6 describes the 

final experiment with KauNet shaper. Chapter 7 will concludes and discuss the future 

work. 
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Chapter 2             Technical Background 
This chapter intends to provide an introduction to the basic topics which are covered 

and discussed in the whole thesis. This chapter is most valuable for those readers who 

are beginners in this field. Characteristics of QoE and OpenID will be covered. The 

background and theory of different shapers are discussed. Shapers can have numerous 

definitions and meanings and the possible usage of shaper in web servers is not obvious. 

This chapter will describe the approaches used. 

2.1 Quality of Experience 
Some people will accept a product, based on functionality and technology while the rest 

will give more importance to ease of use. An ordinary user doesn‟t really care about the 

technology is used in their product. The fact they do care is about their experience while 

using it and the simplicity during use.  User experience is subjective; it may be influenced 

by the personal experiences, cultural background and socioeconomic status of the user 

[1]. Experience is sometimes dependent on certain factors like age; profession mentality 

etc., for example, an ordinary user may accept a delay of a few seconds when loading a 

web page while an expert user may not wait for so long for the web page to be loaded. 

QoE is the user‟s experience for a specific service. To some extend QoE can be called a 

user dependent issue because it‟s the user‟s perspective, and it may vary from user to 

user. QoE can be defined as overall satisfaction that user can get from a service.  While, 

on the other hand, approach to quality is objective i.e. in physical and measureable 

parameters. There are many different factors that may affect QoE within different 

scenarios; therefore QoE may be different with respect to users and their environment. 

A few key factors that can be considered as important are reliability, cost, privacy, ease of 

use, technology used and user confidence.  

ITU-T released a framework for QoE in which they differentiated the two uniquely 

related terms QoE and QoS. QoS is an objective measure of service performance while 

QoE is the subjective measure of overall satisfaction of a service by the user.  To 

measure QoE is more complicated then measuring QoS because QoE involves people 

opinions while QoS is to measure physical parameters, In order to measure QoE, it 

requires being as realistic as possible. In short QoS is a mechanism to help achieve QoE.  

2.2 Mean Opinion Score 
There are many different ways in which we can evaluate QoE; the most common 

example can be assessment of the user‟s experience which is generally known as Mean 
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Opinion Score (MOS). Mean Opinion Score is a way in which users can indicate 

numerically their perceived quality after the content has been received. The Mean 

Opinion Score varies from 1 to 5, where 1 is the lowest quality a user can get and 5 is the 

highest one as shown in Figure 1.1. In general Mean Opinion Score is the arithmetic 

mean of all the opinion given by users/people. Subjective tests are done and then their 

average is taken in order to obtain a quantitative result. 

Mean Opinion Score can be done manually as well as electronically. We can also have 

user test that can be done through a self made web page and the results could be stored 

in a local database i.e. when a user gives its rating.   

 

 

          Figure 1.1a: Scale for user                 Figure 1.1b: Mean Opinion Score 

2.3 OpenID 
OpenID is a decentralized mechanism for user authentication and single sign in. It allows 

users to login various services with same digital signature. It solves the problems by 

having a unique login and password for different services, which are protected by user 

names and passwords. An OpenID can also be used for your identification on different 

websites. The websites that allow users to login via OpenID would not ask for the 

necessary information again and again. The sign in procedure is also simplified by using 

OpenID i.e. users would have to remember only a single username and password, even if 

they use different services on the web. By using OpenID, the developers have enhanced 

security of our passwords because we only have to keep the OpenID password secure. 

We don‟t need to remember multiple user names and passwords for different web 

accounts. 
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2.3.1 Cons and Pros 
There are bunched of problems which OpenID can solve but the major one is that we 

don‟t need to memorize too many passwords. It‟s practically infeasible to remember 

different passwords for every signup. Most common problem which is being solved by 

OpenID is choosing a user name i.e. someone else already grabbed the username which 

the user wanted to have, for example, you go to a web page, and it asks you to pick up a 

username, you try different username‟s but they are already registered by others. With 

OpenID one would have a single OpenID username which can be used on various 

OpenID supported websites. An OpenID tells you very little about the user and can‟t 

know about the name or the email address of the user (unless he/she permits it).  It also 

helps the users with the initial account holding process (signup process) by taking all the 

required information from your OpenID provider (if allowed by the user).  

Until now we have discussed pros of OpenID but now we will describe some of the 

cons of OpenID. The most important disadvantage of OpenID is if your password is 

hacked by someone then you will lose all your privacy. Phishing can also be a dangerous 

threat to OpenID solution e.g. some of the websites may redirect you to a fake page 

asking for your OpenID username and password. OpenID need to have certain solutions 

to protect against these kinds of problems, which may increase as its use increases  

 

2.3.2 How does OpenID work? 
To be simple enough an OpenID is a URL. One can have a webpage of him/herself. If 

we view the source of that page, we can see a “link” element that‟s the factor which 

changes a URL to an OpenID. Let‟s suppose we visit an OpenID webpage the site 

fetches the HTML from that specific page, it looks for that link element which expresses 

the details of your identity provider. After the identity provider has been traced by the 

website it then establishes a shared secret key with the identity provider using Deffie-

Hellman key exchange mechanism. This whole procedure is done because the site where 

you may have logged in might have never heard of one another before, and they may 

need to transfer information securely. Once the process is completed the website 

redirects the user to the identity provider for the login process and user can access to the 

desired webpage [2]. 
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2.4 Simulation 
Simulation is the imitation of real system and gives us just an approximation. Simulation 

performs an important step in the development of new system. Many steps are 

performed when building a model for simulation with the help of mathematical methods 

and formulas.  Simulations have the advantage of being much more controllable and 

reproducible [3]. However, a simulated environment is always just an approximation of 

the reality; this is especially true for various traffic generators which usually interact with 

the protocol itself. 

Simulation is used in many ways i.e. modelling of a real or natural system in order to get 

similar expected results. Although it does not confirm that every time it may produce 

same results. Some simulation languages that are very commonly used are: 

2.5 Simulators 
The main purpose of simulator is for a high level analysis of a network. It deals with 

routers, packets, data etc. The Whole scenario is tested after modelling a system, but it 

gives only approximation. Various attributes which are used in a network scenario can 

also be modified in a controlled manner to know how the network would act under 

different circumstances by changing the attributes. Some simulators which are widely 

used:      

2.6 Emulation 
Emulation is best defined as imitating a certain computer platform or program on a 

different platform or program. Emulation also has an ability to mimic another program 

or device. For example, many programs are used, which enable a PC to emulate 

PlayStation game and with certain programs, which enable Apple Macintosh to emulate a 

simple personal computer. Emulator is a program which creates extra layer or link 

between a client and a server. For instance, by simply designing a software model and 

through which it imitates one program to another program. It‟s also possible for a 

computer to emulate another type of computer. 

2.7 Network Emulation 
Network emulation is a technique where the properties of existing planned and/or non-

ideal networks are simulated in order to assess performance, predict the impact of 

change, or optimize technology decision-making. The main difference between 

simulation and emulation is that simulation gives us estimation and emulation is used for 

real time experiment where as simulation does not.  
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Traffic shaping is a strategy to optimize performance and manage traffic on a network. 

As most networks have a limited amount of bandwidth, an effective strategy is needed to 

ensure the network does not become overloaded. Network traffic can sometimes cause a 

network to become so busy which can leads to choking points. 

2.8 Traffic Shaping 
Traffic Shaping is a technique to optimize and guarantee performance and a way to 

manage the traffic on a network. Traffic shaping is used to ensure that the network will 

not be overloaded and will provide QoE, which imposes additional delay on set of 

packets or streams to fulfil the user‟s expectation. The main purpose of traffic shaper is 

to give delays on packets according to their traffic classes. Different traffic classes and 

queuing methods are used nowadays; the most common types of queue discipline are 

Classless Queuing Disciplines & Class full Queuing Disciplines. 

2.9 Types of Shapers 
There are many types of shapers, which are using nowadays. Some of them are explained 

as under: 

 

2.9.1 NIST-NET [4] 
NIST Net is a network tool that helps developers in testing and experimental 

environments by network emulation. It‟s a simple network emulation package that is 

configured on Linux.  We can have packet delays, congestion in the traffic, packet loss 

and apply bandwidth limitations to various packets by NIST Net emulation. Packet 

delays can be of two types i.e. fixed or random time delays. The parameters which are 

predefined are mean (µ), standard deviation (δ), and correlation (ρ) of packet to packet 

delays. If we can have an optimized setting of these parameters we can control packet 

reordering. We also need to take care of the packet delays up to three decimal places. 

NIST Net provides packet to packet correlations and optimized mean.  

Multiple networks can be tested by this emulation package. Usually NIST Net is installed 

on the network component which is composed of two subnets interconnected by two 

Ethernet cards so that the traffic can flow independently between the two networks.  

NIST Net has some hardware requirements and the most important of them is sufficient 

kernel memory so that it can store packets which are being delayed. Another significant 

factor which should be kept in mind is Processor speed, higher processor speed is 

required to overcome additional overheads. NIST Net is capable of reproducing a range 

of network patterns using data rates up to 1Gps. It also has verity of different 



9 

 

functionalities and the most important one is that it deals with Congestion dependent 

loss by emulating Derivative Random Drop (DRD). Packets with probability that 

increases with the queue length are dropped by DRD. If we talk about DRD, it also has 

some drawbacks when compared to other complex router congestion control 

mechanisms like Random Early Detection (RED), it ends with uncertain packet drops 

and multiple retransmission across the network.  

NIST Net is divided into two main parts, loadable kernel module and user interfaces. Kernel is 

a module which is always executed during runtime interrupt without any breakup in the 

active connections while the user interfaces permits range of different processes to 

manipulate the emulator. Usually we have two interfaces for user interaction which are 

Command Line Interface (CLI) and Graphical User Interface (GUI).   

Traffic on the given network is prioritized on flow basis and packets are processed if 

they fulfil the given set of rules while thousands of packets are being loaded for this 

phase. NIST Net is more efficient in speed as compared to others with respect to packet 

matching code (which even works on very high line rates). There are verities of fields 

which are included in protocol headers of emulator such as:  TCP, UDP, ICMP and 

IGMP.    

NIST Net is known as a powerful tool because of its simplicity at every level. It‟s pretty 

easy to install and configure. NIST Net has the capability of dealing with complex 

network problems and illustrates the results by simple statistical parameters. There are a 

lot of practical applications of NIST Net for example it is used in various testing 

environments, interactive gaming, adaptive video transmission, it can also be used to 

emulate end-to-end performance and  bandwidth situations of DSL and cable modems 

for wide area networks. 

2.9.2 DummyNet [3] 
DummyNet is a part of FreeBSD, and nowadays commonly used in traffic shaping. 

DummyNet is designed for testing networking protocols. It imposes queue, bandwidth, 

delays, and packet losses. DummyNet allows direct execution of production network 

code. The effectiveness and performance of a network protocols are usually done in 

operational manner. The disadvantage of DummyNet is that it‟s limited to one operating 

system i.e. FreeBSD. The former approach of dealing with networking protocol was 

limited due to unknown actual operational conditions i.e. queue sizes, delays, and 

bandwidth which were not easily controllable.  
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The aim of experiments on a network protocols is to determine their behavior in a 

complex network made of many nodes, routers and links, with different queuing policies, 

queue sizes, bandwidths, and propagation delays. Quite often in experiments on real 

networks, one of the routers is modified to act as a “flake way” introducing artificial 

delays, random packets losses and reordering. This approach of run experiment on a 

standalone system is called DummyNet [3]. We can also use DummyNet on user‟s 

workstation or on machine where it acts as router or bridge. DummyNet is mainly used 

in FreeBSD, Mac OS X and Linux [6]. 

 

2.9.3 KauNet [5] 
Nowadays, network emulation is commonly used for many purposes, KauNet is one of 

them. There are many emulation systems, which perform network emulation but 

advantage of KauNet emulation is to provide same facility with a larger degree of control 

and repeatability [5].  

KauNet provides the ability of per-packet, per-millisecond and controls emulated effects 

using a pattern. There are two different types of patterns that can be used in different 

modes. When used in the time-driven mode, KauNet controls the emulated behavior on 

a per-millisecond basis. Secondly, in data driven mode controls the behavior on per-

packet basis. KauNet is an extension of DummyNet and still in improvement stage, 

which will be described in next section. These patterns can be created using different 

types of input to emulator, which are created by user according to their requirements, but 

it must be done before initiating emulation.  

In DummyNet, we can apply bandwidth limitation, lose of the packets, and delay the 

packets. However, KauNet extends these capabilities with bit-error rate and deterministic 

packet losses. KauNet is implemented in the FreeBSD kernel [5]. 

2.9.3.1 Patterns  
In KauNet, Four types of different characteristics can be used with the help of a pattern. 

 Packet loss 

 Bit-errors 

 Bandwidth Changes 

 Delay Change Patterns 

In KauNet, we can be used patterns in two different modes. 

1. Data Driven Mode 

2. Time Driven Mode. 
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2.9.3.2 Pattern Generation 
There two types of pattern generation tools can be used in KauNet: 

1. Command Line Pattern Generation Tool (patt_gen) 

2. Pattern Generation GUI (pg_gui) 

2.10 IPFW 
The IPFIREWALL (IPFW) is a FreeBSD sponsored firewall software application. The 

IPFW is commonly used in FreeBSD for traffic shaping. All rule sets of IPFW can be 

found in /etc/rc.firewall and /etc/rc.firewall6. IPFW is composed of seven components, 

first component is the kernel firewall, then logging facility, then divert rule, which 

triggers the NAT facility, and the advanced special purpose facilities, then Dummynet 

traffic shaper facilities, then fwd rule forward facility, then bridge facility, and the 

ipstealth facility. IPFW supports both IPv4 and IPv6 [7]. 

We have used FreeBSD for shaping the packet in KauNet. In FreeBSD, we have two 

basic ways to create firewall rule sets. Exclusive, which allow all traffic through except 

for the traffic matching the rule set. An inclusive does the reverse. It blocks everything 

and allows matching traffic. FreeBSD has three different firewall packages IPFILTER 

(IPF), IPFIREWALL (IPFW), and Open BSD's Packet Filter (PF). The reason behind 

multiple firewall packages is that they give free hand to people; they use desired packages 

as their requirement. As in our case we have used IPFW because we can't say that which 

one is the best. 
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Chapter 3          Experimental Overview 
 
This chapter focuses on the whole experimental setup and it components. The overall 

scenarios will be discussed and describe in detail as well as the tool used i.e. the KauNet 

shaper, Personal computer, web server, web page of OpenID and USB dongle. 

3.1 Overview 
Our Experimental setup consisted of client computer, SIM dongle (used for 

authentication from server through a SIM card), KauNet shaper and OpenID server (in 

Norway) as shown in Figure 3.1. First of all, we configured the computer with SSH 

because client computer is connected with shaper through SSH, for this configuration we 

have to make a profile for KauNet shaper and save it for further experiments. After the 

authentication was successful the client computer got connected to the KauNet shaper. 

Once we were connected with the shaper we tried some commands in order to give 

delays to the incoming and/or outgoing traffic.  

 

 

Figure 3.1: Network topology 

 

First of all, we connected the client computer with the shaper through SSH as physically 

they both were in different locations. If we dig a bit deeper into the SSH connection we 

made one profiles for Shaper. Once this experimental setup was up and running, we 

performed some experiments with and without delays in order to find the user‟s 

experience about the traffic on the network. 

About 35 user tests were taken from the students which were from different genders, 

ages and educational backgrounds. The users were given a task to access the webpage 

with a delay of 0msec, 100msec, 200msec, 300msec, 500msec, 1sec and 2sec in each 

direction while they were not informed about the delays at all. Mean while the users were 

also given a questionnaire (Appendix B) in which they were asked to fill and rate their 

experience about the delays while accessing the web page accordingly.  
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We took 35 user tests. All of the 35 subjects were students of the Blekinge Tekniska 

Högskola, aged between 22-30 years. The experiment consisted of three steps/blocks 

interleaved by breaks. Each user took nearly 5−10 minutes for the whole procedure.  

3.2 Installation and Configuration 
In our experimental setup we built a network that consisted of a client computer, traffic 

shaper (KauNet shaper) and Open ID server. Before starting an experiment we 

generated Triplets in order to be synchronized with the OpenID server, for doing this we 

downloaded a zip file from http://www.ongx.org/TripletGen.zip. After downloading 

the file we unzipped it and run the file client.bat in the new TripletGen directory. We 

Inserted the SIM into the SIM-dongle, and connected it to the client computer through 

the USB port. Then we clicked the button "Create authentication Data for FreeRadius" 

as we can see in Figure 3.2.  

 

 

Figure 3.2 Create Authentication Process 

 

The LED in the reader flashed a bit, and the log-window was popped up displaying 

"Sending triplets to server”. As this whole procedure is completed successfully the user 

can then login to the Open ID server through a SIM which was inserted in the client 

computer via a SIM dongle. First we have to write the Open ID username i.e. 

http://www.ongx.org/TripletGen.zip
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“openid.ubisafe.no/users/dh” on www.dev.mygeolog.com then upon a successful login the 

page is redirected to the Open ID server‟s webpage http://openid.ubisafe.no.  

At this point, we had two options for further login i.e. „login through SIM dongle‟ and 

login with „user name and password‟. We used the second option that would login 

through SIM dongle.  

Once we inserted the SIM dongle into the client computer it would work perfectly. Upon 

a successful login through the SIM dongle we had to confirm the login by pressing 

confirm button (which can be seen on the web page). After confirmation, we were again 

redirected to the web page which we were attempting to login previously. Our area of 

most concern was that of authentication delays which user has to coup while attempting 

to access the web pages. At the end we wanted the user to give his/her perception about 

the delays they observed, which will be explained in detail in chapter 5. 

3.3 Pipes 
Pipes can always be configured for both incoming and outgoing traffic and that traffic is 

monitored through traffic graph. These graphs are also being used where we need to 

make new pipe. We can create up to 232 pipes in the same system; each pipe has its 

unique integer key. Pipe parameters can be set or reconfigured according to demand.  

Figure 3.1 shows the overall pipe configuration that how it works. KauNet provides the 

facility of pattern generation with control of packet losses, bit errors, delay and 

bandwidth changes being an extension to well known Dummynet emulator. The 

following is the configuration of pipes along with its syntax and key word, which is 

already defined in Dummynet. 

 

 

 

Figure 3.1 Pipe of KauNet 

 

 

http://www.dev.mygeolog.com/
http://openid.ubisafe.no/
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For example: 

Ipfw pipe 3 config bw 100kbit/s delay 100 ms 

 

After applying above command each packet is delayed by 100 ms with bandwidth of 

100Kbit/s. Following commands will give 0 ms delay in our case, which means no delay 

when accessing a server. 

 

1. ipfw add 1 pipe 1 all from any to any via em0 in 

2. ipfw add 2 pipe 2 all from any to any via em0 out 

3. ipfw pipe 1 config delay 0ms 

4. ipfw pipe 2 config delay 0ms 

 

But if we want to increase the delays from 100 ms – 2000 ms, then make some changes 

in existing commands: 

 

1. ipfw add 1 pipe 1 all from any to any via em0 in 

2. ipfw add 2 pipe 2 all from any to any via em0 out 

3. ipfw pipe 1 config delay 100ms 

4. ipfw pipe 2 config delay 100ms 

 

In this case first line added rule 1 to pipe 1 and received packets from any server through 

em0 (shaper interface) for in-bound traffic. While, line 2 show the same configuration 

except with rule 2 and pipe 2 and same interface em0 but for out-bound traffic. We used 

full bandwidth as we can see that there is no restriction of bandwidth in above 4 

commands. For instance, we want to give limitation, or we have limited bandwidth in 

several situations, then we will use below commands instead of previous. 

 

1. ipfw pipe 1 config 100Mbps delay 100ms 

2. ipfw pipe 2 config 200Mbps delay 100ms 

 

Command 1 show that we were using 100Mbps bandwidth but in second case, we used 

200 Mbps of bandwidth. There are two ways to disable the delays, first is to delete the 

existing pipe on which we gave delay and create the pipe again, following commands will 

be used in this case. 
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1. ipfw pipe 1 delete 

2. ipfw pipe 2 delete 

 

Make sure that never use “ipfw - flush” because by doing this you lose all your 

connections including your SSH. In the second case, we set the delays to zero so that it 

automatically disables all the delays, which is more convenient as in comparison to 

deleting that specific pipe and again create it, following commands will be used. 

 

1. ipfw pipe 1 config delay 0ms 

2. ipfw pipe 2 config delay 0ms 

 

Reset the system by giving above  2 commands for deactivating the delays for next users 

test or experiments in future; if we do not deactivate these delays then the system will 

react as if it had 100 ms delay, in this case, and every time while accessing the system we 

found it with same delay. 
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Chapter 4           Login Procedure Experiments with WLAN & LAN 
 
In this work two experiments were performed in order to get accurate results. This 

chapter focuses on the initial experiment without shaper, which we named preliminary 

experiment which is the base for the final experiment. We didn‟t use KauNet shaper in 

this experiment. 

4.1 Overview 
The network topology shown in Figure 4.1 explains the overview of our preliminary 

experiments which we performed to make our self understand about the network and its 

behaviour.    

 

 

 

Figure 4.1: Experimental setup with KauNet Shaper 

 

These preliminary experiments were quite useful with regard to the final user tests 

because these were the simplest version of those.  The usefulness of these initial 

experiments can be of great importance if we want to make our self familiar with the 

experimental setup.  

In the above network diagram we can see a user connected to the OpenID Server 

through internet via SIM dongle (which is used to authenticate the user) i.e. a user sends 

authentication request to the OpenID server via internet and we measure the response 

time of this whole process. In order to make a clear understanding of this set up we 

divided our experiments into multiple and identical procedure. 

As illustrated in Figure 4.2 we had segmented our experiments into different scenarios. 

First of all we used two different ways to get connected to the OpenID server via 

internet that are Ethernet and wireless internet (WLAN).   
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Figure 4.2: Overall experimental overview 

 

After having two different communication mediums we further made two subdivisions 

in both of them i.e. experiments with Cache and without Cache (here by Cache we mean 

the Firefox‟s Cache).  This means that (for the first case) after each cycle we don‟t need 

to clear the cache and vice versa for the second case.  

 

 

Figure 4.3: Cache setup 
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Figure 4.4: OpenID login 

 

In order to clear the cache (as shown in Figure 4.3) we need to clear it before every 

experiment which is “logout each time”. After clearing the cache we are ready to start 

preliminary experiments. At first step we have to launch Firefox and write down desired 

website address.  

Once we are there on that webpage it asks for a user name and password, now after 

giving the appropriate login details we are then redirected to next web page i.e. of Open 

ID server, where we are asked to login through SIM dongle.  Login through SIM dongle 

can be done by clicking „Login‟ button which is right beneath the verification option (as 

shown in Figure 4.4).   

Once we are logged in we are redirected to a new webpage which asks us for 

confirmation of login, which can be seen in Figure 4.5.  
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Figure 4.5: OpenID confirm 

 

Now we can see „my Geolog‟ logged in webpage. And at the right bottom we can see the 

response timings or the authentication delays of each step while examining the whole 

process.  

Now if we go back to the flow diagram of Figure 4.2 we can see that in the last step we 

have two options i.e. „logout once‟ and „logout after each cycle‟. The term „logout after 

each cycle‟ means that we need to logout from Open ID server after each cycle and in 

the other case is it‟s the opposite. Here an important question arises that what is a cycle. 

 

 

 

Figure 4.6: myGeolog web page 
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In our experimental setup, a cycle consists of the following steps: 

 Go to the myGeolog service provider (relying party) at http://dev.mygeolog.com 

 Click in the OpenID URI field (to the right on the page, below ordinary login) and 

enter the following OpenID (OpenID username): openid.ubisafe.no/users/dh 

 Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication. 

 Note the time delay which is displayed at Mozilla Fasterfox. 

 Make sure the SIM dongle is inserted into the computer. 

 Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID” 

 Note the time delay which is displayed at Fasterfox. 

 Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED should 

now flash to indicate that the authentication process is proceeding. 

 Note the time delay which is displayed at Fasterfox. 

 Click “Confirm” to accept that the OpenID provider should confirm your identity 

towards myGeolog. 

 Upon successful authentication, the user is redirected to http://dev.mygeolog.com 

and logged in with the corresponding account. 

 

 

http://dev.mygeolog.com/
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Figure 4.8 Experiment with WLAN 

4.2 Experiments with Wireless 
We started our preliminary experiments with WLAN and took 50 tests in order to 

examine the network behavior. As discussed earlier that our experiments consisted of 3 

different steps such as, blocks interleaved by breaks.  We repeated the above procedure 

for every single test and each test took almost 4−5 minutes (Appendix A). From the 

measurement details we can plot the following graphs which can be seen in Figure 4.8. 

In the graphs above we have four scenarios that are mainly with respect to with-cache 

and without cache, logout after each cycle & logout once only. As we have discussed 

these core elements before, here we will analyze the results which we got from the 

experiments. The behavior of the first two cases is almost the same except a small 

difference between the delay variations of the third case. With regard to the first two 

cases and the last ones have lower delays in the third step just because of the cache in the 

browser. 
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Figure 4.9 Experiments with Ethernet 

 

But quite surprisingly in step one of case 3 the delays are a bit higher as compared to all 

of the other cases. If we try to summarize all of the above graphs we can say that if there 

is no cache (i.e. user is visiting the website for the first time or cache was cleared by the 

user) the user can experience larger delays while if we using browser with cache it‟s the 

other way around 

4.3 Experiments with Ethernet 
Figure 4.9 shows us the Ethernet tests; the difference between the two experimental 

steps up is of the communication medium i.e. Ethernet or WLAN. Here in this section 

we have performed experiments with Ethernet so it‟s quite obvious that the delays would 

be lower than that of WLAN.  In first case the response times of the third step are 

varying a lot with larger delays it is because we were not using Cache in the browser, 

while the delays in first two steps are normal.  If we talk about the second case its 

variation in the third step is almost the same as of case 1.  
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Experiment Name 
Step 1 

Average stdev CoV Lag-1 Auto-Corelation 

Ethernet + No Cache + Logout after each cycle 1.331 0.216 0.162 -0.071 

Ethernet + No Cache + Logout once only 1.368 0.303 0.221 0.088 

Ethernet + Cache + Logout after each cycle 0.941 0.441 0.468 0.556 

Ethernet + Cache + Logout once only 0.494 0.257 0.520 0.185 

WLAN + No Cache + Logout after each cycle 1.592 0.234 0.147 0.117 

WLAN + No Cache + Logout once only 1.208 0.096 0.080 0.014 

WLAN + Cache + Logout after each cycle 1.234 0.650 0.526 -0.235 

WLAN + Cache + Logout once only 0.758 0.782 1.030 0.356 

 

Step 2 

Ethernet + No Cache + Logout after each cycle 0.434 0.065 0.150 0.125 

Ethernet + No Cache + Logout once only N/A N/A N/A N/A 

Ethernet + Cache + Logout after each cycle 0.419 0.051 0.122 0.162 

Ethernet + Cache + Logout once only N/A N/A N/A N/A 

WLAN + No Cache + Logout after each cycle 0.471 0.066 0.141 0.048 

WLAN + No Cache + Logout once only N/A N/A N/A N/A 

WLAN + Cache + Logout after each cycle 0.443 0.130 0.294 -0.102 

WLAN + Cache + Logout once only N/A N/A N/A N/A 

 
Step 3 

Ethernet + No Cache + Logout after each cycle 13.378 2.384 0.178 -0.001 

Ethernet + No Cache + Logout once only 14.491 3.156 0.217 -0.148 

Ethernet + Cache + Logout after each cycle 2.800 2.262 0.807 -0.089 

Ethernet + Cache + Logout once only 1.715 0.389 0.227 0.025 

WLAN + No Cache + Logout after each cycle 14.515 4.971 0.342 -0.007 

WLAN + No Cache + Logout once only 16.330 2.433 0.149 0.159 

WLAN + Cache + Logout after each cycle 2.808 1.776 0.632 0.320 

WLAN + Cache + Logout once only 2.461 1.464 0.594 0.102 

 

Table 4.1: Overall experiments statistics of WLAN and Ethernet  

 

But the difference is if we are logged out from the Open ID server once (i.e. the first 

time only).  In the third case we have normal behaviour in all of the cases as it should be 

except two spikes in the third step that could be because of network congestion or any 

other reason. By having a look at the measurements and their corresponding graphs 

sometimes we can see quite a large spike. If we clear the cache before each cycle then 

more time is taken by the page to be loaded (or more time is taken in order to connect 

with the Open ID server). A detailed overall conclusion of all the measurements is 

illustrated in the Table 4.1.  

The four parameters which were of our main concern were average, standard deviation, 

coefficient of variance and lag-1 auto correlation. In many cases and specially in case 2 
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and 4 we didn‟t calculate average, standard deviation co-variance and lag-I auto 

correlation because we logged out from Ubisafe server once only. When we have no 

cache than average is less as in comparison to no cache in both WLAN and Ethernet and 

especially in case 3 and case 4. 
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Chapter 5         Login Procedure with Network Performance 
 
In this chapter includes the analysis and results of our user‟s tests. During these tests 

user‟s were asked to carry out the given tasks and rate the overall quality according to the 

opinion scale as shown in Figure 1.1a, known as the Mean Opinion Score (MOS). 

Generally, satisfaction of the user depends on perceived response time. In each test, 

users were asked to perform a set of given tasks (as shown in appendix B). The 

experimental work is consisted of following three main tasks. In task 1, different users 

were asked to access a desired web page. Second task was about to login into that web 

page using specific user name and login through SIM dongle while the last task was to 

press confirm button and waiting for page reload in order to calculate the response time. 

All these tasks were performed in a sequence and response time (RT) was focused at the 

end of task 3. Tables 5.1−5.8 shows the summarized results of 0−2000 ms delay-test 

respectively with average, standard deviation (stdev), Coefficient of variance (CoV), 

maximum (max), median and minimum (min) time spent for each delay test. The metrics 

used during this experiment were response time in seconds shown at x-axis and OS 

represents user grading in points from 1-5 (ranging from bad, poor, fair, good and 

excellent) show at y-axis. Importantly, there was not a strict criterion for users 

participated in these test so they were different backgrounds, ages, professions and 

genders.  
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5.1 User Tests with 0 ms delay 
In this case, delay commands described in section 3.3, were applied to all packets 

(including inbound and outbound) in either direction. Figure 5.1 shows the results of 

opinion score (OS) and RT. From table 5.1, we can see a noticeable difference between 

minimum and maximum time taken to complete the task. In this case, the average RT is 

1.33 sec and it grows to a maximum value of 1.76 sec when the delay is 0 ms. So, it 

explains that users are not experiencing any delay while accessing a web page. This makes 

users satisfied toward the services which are clear from OS at y-axis.  

 

 

Figure 5.1: 0 ms delay 

 

Delay 0 ms Average stdev CoV Max Median Min 

RT 1.33 0.24 0.18 1.76 1.33 0.96 

OS 4.77 0.49 0.10 5 5 3 
 

Table 5.1: 0 ms delay statistics 
 

5.2 User Tests with 100 ms delay 
In this case, we applied 100 ms delay for both inbound and outbound traffic. The results 

of RT and OS are presented in Figure 5.2. Here, RT presents the response time of the 

commands used to access a web pages shown at y-axis while OS represents the user‟s 

grading (opinion score) on the basis of their experiences in terms of delay shown at x-

axis. We can see from Figure 5.2, the difference among user‟s rating for OS as compare 
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to Figure 5.1. it shows that when delay is increases the response time will be increase 

which results in poor performance according to user point of view.  But comparing to 

Figure 5.1 where response time was 1.33 sec, in case of 100ms delay the response time is 

1.57sec, which is an acceptable difference regarding delay. This means that, the delay of 

loading time for a web page will slightly be of 1-2 sec which is affordable for users. So, 

from user‟s grading we can conclude that the delay of 100 ms while accessing a web page 

will affect the OS but will not results in a poor performance.  

 

 

Figure 5.2: 100 ms Delay 

 

Delay 100 ms Average stdev CoV Max Median Min 

RT 1.57 0.18 0.12 1.98 1.56 1.23 

OS 4.26 0.61 0.14 5 4 3 
 

Table 5.2: 100 ms delay statistics 
 

 

5.3 User Tests with 200 ms delay 
In this case, every single packet is delayed by 200 ms in both directions i.e. in-bound and 

out-bound. The results of OS and RT are shown in Figure 5.3, where rating of user can 

be seen a bit different as compared to previous results. Here, it is very clear from the 

results that not a single user has graded the maximum OS and the reason for such a 

grading is the increased ratio of delay in this case. This can also be seen in Table 5.3.  
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Figure 5.3: 200 ms Delay  

 

Delay 200 ms Average stdev CoV Max Median Min 

RT 2.51 0.29 0.12 3.21 2.54 1.98 

OS 3.63 0.49 0.14 4 4 3 
 

Table 5.3: 200 ms delay statictics 

 

Considerably, the number of users who rated this at 4 is almost double as compared to 

those who have rated it at 3, which means that this delay (200ms) is still acceptable to 

most of users.  

 

5.4 User Tests with 500 ms delay: 
In this case, the delay of 500ms is applied to every single packet for both inbound and 

outbound traffic. The results of this iteration are shown in Figure 5.4 with respect to OS 

and RT. Here, we can see a noticeable difference between the readings of OS and RT 

where average RT is 4.33 sec while OS is 2.9 which present the different grading scales 

of users. It is also clear that the rating in this case is at 3 by many users which means if 

delay increases the response will also be increase results in poor rating.  

It also shows that when delay increases, CoV decreases gradually and stdev increases for 

this case. The graph shows that the average opinion score in case of 500 ms delay is 3, 

which represents the fair as shown in Figure 1.1a. 
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Figure 5.4: 500 ms Delay 

 

Delay 500 ms Average stdev CoV Max Median Min 

RT 4.33 0.35 0.08 4.98 4.24 3.43 

OS 2.91 0.70 0.24 4 3 2 
 

Table 5.4: 500 ms delay statistics 

 

5.5 User Tests with 1000 ms delay 
Figure 5.5b shows the result between OS and RT in a case where every packet is delayed 

by 1000 ms in both in-bound and out-bound directions and Figure 5.5a shows the 

sequence diagram of 1000 ms delay where each packet is delayed by 1000 ms, some 

response times are plotted which is taken with the help of Wireshark and delayed by       

1 sec (1000 ms).  10.0.1.244 shows the address of client computer while 195.159.243.222 

shows the web address of server (Ubisafe) which is located Norway. The variation of 

maximum and minimum rating in terms of OS is fairly different where minimum rating 

is 1 and maximum rating is 4. The average OS for 1000 ms is 2 (OS=Poor) and RT is 

7.03 sec, which is not acceptable to many users.   

 

 

 

 

1

2

3

4

5

0 1 2 3 4 5 6

O
S

Response Time [s]



31 

 

124.83

125.91

128.15

129.16

130.55

131.65

201.22

201.29

203.30

204.05

204.28

207.58

208.66

209.02

211.41

1000 ms Delay

.

.

.

.

.

 

Figure 5.5a: Sequence diagram for 1000 ms delay 

 

Also, response time is very large in this case, because the fraction of delay in this case is 

much higher which results in 8 sec of waiting situation while accessing a web page. As 

discussed previously, the higher is delay the poor will be rating by user which shows their 

unsatisfactory experiences. Hence, the user experiences in this case are shown by OS at 

y-axis. 

 

10.0.1.244 195.159.243.222 
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Figure 5.5b: 1000 ms Delay 

 

Delay 1000 ms Average stdev CoV Max Median Min 

RT 7.03 0.50 0.07 7.90 7.24 6.24 

OS 2.20 0.90 0.41 4 2 1 
 

Table 5.5 1000 ms delay statistics 

 

 

5.6 User Tests with 2000 ms delay 
Figure 5.6 shows the result between OS and RT for the case where every single packet is 

delayed by 2000 ms in both in-bound and out-bound directions. Here, we can see a large 

variation among minimum and maximum rating of OS which is much higher than a case 

of 1000 ms delay.  It can be seen that RT goes to 16 sec shown in Figure 5.6 while 

average RT rises to 12.79 sec or may be more than this during further attempts which is 

simply not acceptable. In this case, two users rated it at 4 (OS=Good) and only one user 

at 3 (OS=Fair) on OS scale and all other ratings are at 2 (OS=Poor) and 1 (OS=Bad) 

which can be describes as annoying and very annoying respectively. The average opinion 

score of 2000 ms is more or less 1, which is not affordable. Users will not accept this 

kind of experience. In such a cases users will simply avoid such a services which having 

15 or more seconds of delay in terms of RT. 
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Figure 5.6: 2000 ms Delay 

 

Delay 2000 ms Average stdev CoV Max Median Min 

RT 12.79 0.69 0.05 14.97 12.57 11.54 

OS 1.66 0.80 0.48 4 2 1 
 

Table 5.6 2000 ms delay statistics  

 

5.7 Relationship between Overall OS and Average RT 
Figure 5.7(a) shows the relationship between OS and delay while figure 5.7(b) shows the 

relationship between response time and Delay. As discussed earlier that mean opinion 

score depends on user satisfaction, it is patently seen from both graphs that if the mean 

opinion score (MOS) is looking good (Excellent) then the response time has been 

shorter. In the Figure 5.7(a) we can see that there is a gradual decrease in MOS because 

of different delays and users rating as well. Several users want fewer delays. As delays 

increase MOS declines with respect to rating of users.  

Figure 5.7 (a) illustrates a comparison between the overall delays (that are between 0ms 

and 2000 ms) and the Mean Opinion Score (MOS). By examining the graph we see that 

with an increasing delay user rating gets decreased while with fewer delays the MOS is 

quite better. We can also validate this result by our personal experience i.e. while 

accessing any website the more the delay the more frustrating will be its experience and 

vice versa.  
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Figure 5.7(a): Mean Opinion Score 0−2000ms 

 

 

Figure 5.7(b): Average RT 0−2000ms 

 

Large response time means less MOS, or we can say that response time and MOS is 

inversely proportional to each other. The user grading goes down with increasing 

response time in web page. Mean opinion score is very good for 0 ms and no variation 

and approaches poor while delay and response time increases. In Figure 5.7 (b) average 

response time and their corresponding delays are being compared. This is an average 

grading by users for different delays. For 0 to 100 ms delay the response time is almost 

the same but as the delay increases, there is a linear increase in RT. The delay in the 

traffic has a linear relationship with average RT in Figure 5.7(b). Figure 5.8 shows the 

plot between MOS and average RT. In Figure 5.8 we compared the data which is taken 

from Figure 5.7(a) and Figure 5.7(b).  
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Figure 5.8: Overall MOS and Average RT 

 

 

MOS 5 4 3 2 1 

Average 1.43 2.88 4.28 8.41 11.04 

stdev 0.24 2.31 2.28 3.57 2.84 

CoV 0.17 0.80 0.53 0.42 0.26 

max 1.95 12.58 12.98 13.78 14.97 

median 1.44 2.22 4.24 7.25 12.46 

min 1 0.96 1.01 3.43 6.43 
 

Table 5.9: Overall statistics delay in shaper 0−2000 ms 

 

  

As we can see from the Figure 5.8 that if average RT is less MOS is the highest while if 

average RT is greater MOS decreases accordingly. We can say that the user‟s experience 

is better if the average RT is less than 4 sec but if it‟s the other way around then the users 

may get frustrated. Variations in the mean opinion are more or less constant between 

Opinion score 4−5. 

 

5.8 Overall Opinion Score  
In all the experiments, each user rates their own experience. Figure 5.9 shows the overall 

behavior of the whole experiments with respect to RT and OS and shows the exact 

behavior for each OS (5−1). In Figure 5.10 about 40, 60, 45, 40 and 25 users were graded 

5, 4, 3, 2 and 1 respectively. Table 5.9 depicts the whole user statistics in terms of 

average, stdev, CoV, maximum, median and minimum. 
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Figure 5.9: Overall Shaper Delay from 0 ms−2000 ms 

 

 
 

Figure 5.10: Overall OS from 0−2000 ms 

 

It is very important to find out the overall users experience. The average RT is increasing 

with respect to delay and opinion score, but the standard deviation (stdev) is changing 

because variation in standard deviation is depending on RT. The coefficient of variance 

is depending on average and standard deviation. But it can generalize that the experience 
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of technical users varied from non-technical users, because technical user may be a lot 

more sensitive than a non-technical one. 
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Chapter 6 
 

Research conducted in this thesis is based on literature review for “QoE” and “traffic 

shaper” subjective test has been carried out via KauNet shaper and with the help of 

mean opinion score. QoE and Open ID server has been discussed, and it has been stated 

that how Open ID works and providing QoE to the end user‟s. Distinct types of 

simulator, emulator and shaper has been studied and especially KauNet, which is an 

extension of Dummy net, and it pipes were discussed in detail that how it controls the 

behaviour of delay and bandwidth changes. Experiments have been performed with and 

without KauNet shaper. However, preliminary experiment performed with both 

experiments wireless and Ethernet.  

Various experiments were performed to obtain an overall user experience for calculating 

the authentication delays of web traffic. Users were asked to rate their feelings by adding 

delays in web traffic. Delay element wasn‟t used in the initial stages of experiments but in 

the second phase artificial delays were introduced with the help of KauNet shaper to 

have user‟s rating in different scenarios. In the end user experience in terms of opinion 

score and response time was analyzed. We can see from the graphs in the previous 

chapter that the opinion score decreases as the response time increases because the users 

started getting frustrated as the response time increased so that‟s why they gave a lower 

rating as seen from Figure 5.1−5.8. So we can conclude that the higher the response time 

the worst is the user‟s experience. 

We examined the traces of the whole cycle with the help of Wireshark so it will be more 

accurate if DAG card is used in future for an exact measurement. To introduce 

Measurement Points before and after the KauNet shaper to examine the delay and loss 

patterns (which are generated by KauNet) and its effect on the network traffic. This 

setup can also be used for various other network services to study the user‟s experience 

by using different scenarios. 
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Appendix A 

 
Test Procedure for SIM authentication via OpenID server 

Initial Test with Ethernet + No Cache + Logout after each cycle 
 

1. Clear Cache of Firefox by going through the following steps: 
 

a. Tools  
b. Options 
c. Advanced  
d. Network 
e. Offline storage 
f. set the cache to 0 MB and click clear 

 
2. Go to the myGeolog service provider (relying party) at http://dev.mygeolog.com 
 
3. Click in the OpenID URI field (to the right on the page, below ordinary login) 

and enter the following OpenID (OpenID username): openid.ubisafe.no/users/dh  
 
4. Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication. 
 
5. Note the time delay which is displayed at fasterfox. 
 
6. Make sure the SIM dongle is inserted into the computer. 
 
7. Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID”  
 
8. Note the time delay which is displayed at fasterfox. 
 
9. Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED 

should now flash to indicate that the authentication process is proceeding. 
 
10.  Note the time delay which is displayed at fasterfox. 
 
11.  Click “Confirm” to accept that the OpenID provider should confirm your 

identity towards myGeolog. 
 

12.  Upon successful authentication, the user is redirected to 
http://dev.mygeolog.com and logged in with the corresponding account. 

 
13.  To properly reset the system:  
 

a. Click “Log out” at the http://dev.mygeolog.com site 

b. Go to http://openid.ubisafe.no  

c. Click “Log Out” 
d. Clear Cache 

 
14.  Step 1-11 represent each cycle. 

 
15.  Repeat the whole cycle for each user test. 

http://dev.mygeolog.com/
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Ethernet + No cache + Logout after each cycle 
 
Step 1: Delays after login at http://dev.mygeolog.com 
Step 2: Delays after login at http://openid.ubisafe.no through SIM Dongle. 
Step 3: Delays after pressing confirm at http://openid.ubisafe.no 
 

No. 
Step  1 
(sec) 

Step 2  
(sec) 

Step 3  
(Sec) 

1 1,537 0,453 13,75 

2 1,341 0,408 13,496 

3 1,31 0,519 13,704 

4 1,609 0,514 17,706 

5 1,174 0,441 20,967 

6 1,223 0,463 11,983 

7 1,233 0,393 12,6 

8 1,2983 0,47 10,479 

9 1,313 0,415 12,33 

10 1,174 0,423 10,61 

11 1,21 0,473 12,587 

12 1,178 0,442 10,67 

13 1,112 0,404 10,581 

14 1,141 0,527 16,252 

15 1,171 0,405 13,186 

16 1,161 0,557 13,318 

17 1,896 0,715 12,198 

18 1,263 0,438 13,673 

19 1,263 0,426 12,47 

20 1,591 0,385 10,492 

21 1,301 0,389 16,381 

22 1,638 0,37 13,188 

23 1,296 0,339 13,138 

24 1,82 0,394 18,124 

25 1,289 0,374 12,296 

26 1,167 0,507 11,588 

27 1,222 0,445 16,395 

28 1,307 0,434 12,15 

29 1,176 0,379 11,9 

30 1,148 0,49 16,195 

31 1,236 0,423 12,556 

32 1,26 0,442 18,279 

33 1,68 0,416 11,456 

34 1,149 0,339 13,186 

35 1,268 0,439 12,3 

36 1,21 0,404 16,75 

37 1,664 0,528 15,263 

38 1,17 0,353 13,391 

39 1,212 0,438 12,993 

40 1,228 0,437 11,708 

41 1,32 0,483 11,3 

42 1,948 0,382 14,68 

43 1,227 0,471 11,799 

44 1,179 0,369 11,862 

45 1,175 0,425 16,646 

46 1,294 0,385 10,71 

47 1,337 0,405 10,577 

48 1,838 0,423 12,273 

49 1,267 0,358 13,39 

50 1,203 0,432 12,75 

 

 
Step 1 Step 2 Step 3 

Average 1.331108 0.434939 13.37808 

St. Dev 0.216498 0.065395 2.384299 

Lag 1-Autocorrelation -0.07105 0.125493 -0.00135 

 
 

http://dev.mygeolog.com/
http://openid.ubisafe.no/
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Test Procedure for SIM authentication via openID server 
Initial Test with Ethernet + No Cache + Logout (from ubisafe Server) once only 

 
 

1. Clear Cache of Firefox by going through the following steps: 
 

a. Tools  
b. Options 
c. Advanced  
d. Network 
e. Offline storage 
f. set the cache to 0 MB and click clear 

 
2. Go to the myGeolog service provider (relying party) at http://dev.mygeolog.com 
 
3. Click in the OpenID URI field (to the right on the page, below ordinary login) and enter 

the following OpenID (OpenID username): openid.ubisafe.no/users/dh  
 
4. Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication. 
 
5. Note the time delay which is displayed at fasterfox. 
 
6. Make sure the SIM dongle is inserted into the computer  
 
7. Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID”  
 
8. Note the time delay which is displayed at fasterfox. 
 
9. Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED should now 

flash to indicate that the authentication process is proceeding. 
 
10.  Note the time delay which is displayed at fasterfox. 
 
11. Click “Confirm” to accept that the OpenID provider should confirm your identity 

towards myGeolog  
 

12. Upon successful authentication, the user is redirected to http://dev.mygeolog.com and 
logged in with the corresponding account  

 
13.  To properly reset the system for this Case:  
 

a. Click “Log out” at the http://dev.mygeolog.com site 

b. Clear Cache 
 

14.  Step 1- 11 represent each cycle. 
 

15.  Repeat the whole cycle for each user test. 
 

 

http://dev.mygeolog.com/
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Ethernet + No cache + Logout (from ubisafe Server) Once only 
 
Step 1: Delays after login at http://dev.mygeolog.com 
Step 2: Delays after login at http://openid.ubisafe.no through SIM Dongle 
Step 3:  Delays after pressing confirm at http://openid.ubisafe.no 
 

No. 
step 1  
(sec) 

step 2  
(Sec) 

step 3  
(Sec) 

1 2,102 0,518 12,628 

2 1,112   11,373 

3 1,118   12,5 

4 1,243   11,551 

5 1,111   16,484 

6 1,26   14,535 

7 1,124   15,76 

8 1,181   13,33 

9 1,167   17,754 

10 1,49   10,763 

11 1,69   16,12 

12 1,127   16,308 

13 1,14   17,657 

14 1,127   11,561 

15 1,161   15,719 

16 1,139   17,3 

17 1,74   12,757 

18 1,152   11,822 

19 1,102   11,505 

20 1,115   11,841 

21 1,59   13,37 

22 1,76   16,554 

23 1,62   11,997 

24 1,61   15,569 

25 1,84   15,915 

26 1,83   16,441 

27 1,116   11,357 

28 1,119   12,75 

29 1,16   17,249 

30 1,115   11,151 

31 1,3   14,779 

32 1,87   11,302 

33 1,24   12,187 

34 1,55   16,303 

35 1,133   17,38 

36 1,95   16,312 

37 1,218   16,939 

38 1,35   13,42 

39 1,1   12,31 

40 1,15   16,504 

41 1,9   12,612 

42 1,111   13,735 

43 1,174   18,54 

44 1,132   16,77 

45 1,16   17,975 

46 1,96   10,848 

47 1,68   12,746 

48 1,6   13,265 

49 1,131   28,686 

50 1,55   10,354 

 

 
Step 1 Step 3 

Mean 1.3684 14.49176 

STDEV 0.303373 3.156999 

Lag 1-Autocorrelation 0.088859 -0.14885 

http://dev.mygeolog.com/
http://openid.ubisafe.no/
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Test Procedure for SIM authentication via openID server 
Initial Test with Ethernet + Cache + Logout (form ubisafe Server) after each cycle 

 
 

1. Clear Cache of Firefox by going through the following steps: 
 

a. Tools  
b. Options 
c. Advanced  
d. Network 
e. Offline storage 
f. set the cache to default value (70 MB) and click ok 

 
2. Go to the myGeolog service provider (relying party) at http://dev.mygeolog.com 
 
3. Click in the OpenID URI field (to the right on the page, below ordinary login) and enter 

the following OpenID (OpenID username): openid.ubisafe.no/users/dh  
 
4. Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication  
 
5. Note the time delay which is displayed at fasterfox. 
 
6. Make sure the SIM dongle is inserted into the computer  
 
7. Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID”  
 
8. Note the time delay which is displayed at fasterfox. 
 
9. Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED should now 

flash to indicate that the authentication process is proceeding. 
 

10. Note the time delay which is displayed at fasterfox. 
 
11. Click “Confirm” to accept that the OpenID provider should confirm your identity 

towards myGeolog  
 

12. Upon successful authentication, the user is redirected to http://dev.mygeolog.com and 
logged in with the corresponding account  

 
13. To properly reset the system:  
 

a. Click “Log out” at the http://dev.mygeolog.com site 

b. Go to http://openid.ubisafe.no  

c. Click “Log Out” 

 
14. Step 1-11 represent each cycle. 

 
15. Repeat the whole cycle for each user test. 

 

http://dev.mygeolog.com/
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Ethernet + cache + Logout after each cycle 

 
Step 1: Delays after login at http://dev.mygeolog.com 
Step 2: Delays after login at http://openid.ubisafe.no through SIM Dongle 
Step 3:  Delays after pressing confirm at http://openid.ubisafe.no 
 

No. 
step 1  
(Sec) 

step2  
(Sec) 

step3  
(Sec) 

1 1,386 0,431 15,286 

2 0,498 0,344 1,889 

3 0,518 0,392 2,951 

4 0,478 0,436 2,116 

5 0,542 0,362 1,837 

6 0,603 0,4 3,593 

7 0,456 0,338 2,196 

8 0,493 0,392 1,856 

9 0,568 0,388 1,985 

10 0,472 0,336 2,242 

11 0,412 0,422 11,457 

12 0,502 0,434 2,119 

13 0,387 0,402 1,872 

14 0,579 0,484 2,967 

15 0,473 0,382 2,33 

16 0,481 0,315 2,986 

17 0,456 0,405 1,963 

18 0,446 0,323 2,3 

19 0,536 0,341 2,152 

20 0,878 0,449 1,907 

21 0,484 0,348 2,155 

22 0,978 0,389 1,984 

23 0,94 0,408 2,265 

24 0,967 0,432 3,69 

25 1,91 0,468 2,21 

26 0,956 0,558 1,997 

27 0,971 0,413 2,811 

28 0,932 0,433 2,37 

29 1,246 0,445 3,204 

30 1,257 0,481 3,75 

31 0,492 0,435 2,13 

32 1,328 0,409 2,517 

33 1,2 0,453 2,51 

34 1,35 0,427 2,425 

35 0,961 0,448 2,217 

36 1,161 0,426 1,898 

37 1,189 0,472 1,967 

38 1,26 0,411 1,971 

39 1,61 0,42 1,994 

40 1,142 0,439 2,38 

41 1,7 0,464 2,431 

42 1,136 0,453 2,31 

43 1,188 0,42 2,4 

44 1,98 0,462 2,325 

45 1,191 0,423 2,295 

46 0,967 0,483 2,271 

47 0,997 0,436 2,994 

48 1,161 0,455 2,299 

49 1,98 0,355 2,119 

50 1,276 0,551 2,152 

 

 
Step 1 Step 2 Step 3 

Mean 0.94148 0.41986 2.8009 

STDEV 0.441154 0.051413 2.262001 

Lag 1-Autocorrelation 0.556213 0.162278 -0.08928 

 
 

http://dev.mygeolog.com/
http://openid.ubisafe.no/
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Test Procedure for SIM authentication via openID server 
Initial Test with Ethernet + Cache + Logout (form ubisafe Server) once only 

 
 

1. Clear Cache of Firefox by going through the following steps: 
 

a. Tools  
b. Options 
c. Advanced  
d. Network 
e. Offline storage 
f. set the cache to default value (70 MB) and click ok 

 
2. Go to the myGeolog service provider (relying party) at http://dev.mygeolog.com 
 
3. Click in the OpenID URI field (to the right on the page, below ordinary login) and enter 

the following OpenID (OpenID username): openid.ubisafe.no/users/dh  
 
4. Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication  
 
5. Note the time delay which is displayed at fasterfox. 
 
6. Make sure the SIM dongle is inserted into the computer  
 
7. Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID”  
 
8. Note the time delay which is displayed at fasterfox. 
 
9. Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED should now 

flash to indicate that the authentication process is proceeding  
 
10. Note the time delay which is displayed at fasterfox. 
 
11. Click “Confirm” to accept that the OpenID provider should confirm your identity 

towards myGeolog  
 

12. Upon successful authentication, the user is redirected to http://dev.mygeolog.com and 
logged in with the corresponding account  

 
13. To properly reset the system:  
 

a. Click “Log out” at the http://dev.mygeolog.com site 

 
14. Step 1-11 represent each cycle. 

 
15. Repeat the whole cycle for each user test. 
 
 
 
 

http://dev.mygeolog.com/
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Ethernet + cache + Logout (from ubisafe Server) Once only 
 
Step 1: Delays after login at http://dev.mygeolog.com 
Step 2: Delays after login at http://openid.ubisafe.no through SIM Dongle 
Step 3:  Delays after pressing confirm at http://openid.ubisafe.no 

 

No. 
STEP 1  

(Sec) 
STEP 2  

(Sec) 
STEP 3  

(Sec) 

1 0,695 0,461 2,297 

2 0,53   1,448 

3 0,362   1,969 

4 0,613   2,564 

5 0,324   1,788 

6 0,518   3,303 

7 0,588   1,844 

8 0,366   1,51 

9 0,336   1,489 

10 0,32   2,77 

11 0,477   1,628 

12 0,316   1,767 

13 0,367   1,462 

14 0,358   1,516 

15 0,338   1,952 

16 0,364   1,419 

17 0,355   1,393 

18 0,484   1,399 

19 0,366   1,536 

20 0,373   1,643 

21 0,784   1,719 

22 0,383   1,493 

23 0,354   1,616 

24 0,388   1,599 

25 0,341   1,528 

26 0,742   1,721 

27 0,703   1,4 

28 0,344   1,487 

29 0,339   1,802 

30 0,308   1,544 

31 0,359   1,638 

32 0,79   1,555 

33 0,38   1,542 

34 0,275   1,64 

35 0,292   1,775 

36 0,366   1,381 

37 0,378   2,206 

38 0,338   1,519 

39 0,883   1,456 

40 0,947   1,389 

41 0,918   1,696 

42 0,287   1,663 

43 0,353   2,101 

44 0,328   1,555 

45 1,2   1,423 

46 0,359   1,503 

47 0,353   1,7 

48 1,304   2,5 

49 1,162   1,506 

50 0,301   1,408 

 
 

 
Step 1 Step 3 

Mean 0.49418 1.71524 

STDEV 0.25726 0.389571 

Lag 1-
Autocorrelation 0.185755 0.025026 

 
 

 
 

http://dev.mygeolog.com/
http://openid.ubisafe.no/
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Test Procedure for SIM authentication via OpenID server 
WLAN + No Cache + Logout after each cycle 

 
16. Clear Cache of Firefox by going through the following steps: 
 

a. Tools  
b. Options 
c. Advanced  
d. Network 
e. Offline storage 
f. set the cache to 0 MB and click clear 

 
17. Go to the myGeolog service provider (relying party) at http://dev.mygeolog.com 
 
18. Click in the OpenID URI field (to the right on the page, below ordinary login) and enter 

the following OpenID (OpenID username): openid.ubisafe.no/users/dh  
 
19. Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication. 
 
20. Note the time delay which is displayed at fasterfox. 
 
21. Make sure the SIM dongle is inserted into the computer. 
 
22. Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID”  
 
23. Note the time delay which is displayed at fasterfox. 
 
24. Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED should now 

flash to indicate that the authentication process is proceeding. 
 
25.  Note the time delay which is displayed at fasterfox. 
 
26.  Click “Confirm” to accept that the OpenID provider should confirm your identity 

towards myGeolog. 
 

27.  Upon successful authentication, the user is redirected to http://dev.mygeolog.com and 
logged in with the corresponding account. 

 
28.  To properly reset the system:  
 

a. Click “Log out” at the http://dev.mygeolog.com site 

b. Go to http://openid.ubisafe.no  

c. Click “Log Out” 
d. Clear Cache 

 
29.  Step 1-11 represent each cycle. 

 
30.  Repeat the whole cycle for each user test. 

 

http://dev.mygeolog.com/
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WLAN + No cache + Logout after each Cycle 
 
Step 1: Delays after login at http://dev.mygeolog.com 
Step 2: Delays after login at http://openid.ubisafe.no through SIM Dongle 
Step 3:  Delays after pressing confirm at http://openid.ubisafe.no 

 

No. 
Step 1  
(Sec) 

Step 2  
(Sec) 

Step 3  
(Sec) 

1 1,902 0,416 19,115 

2 1,828 0,507 19,624 

3 1,553 0,498 19,16 

4 1,771 0,546 17,315 

5 1,56 0,516 16,783 

6 1,773 0,839 18,879 

7 1,627 0,427 18,354 

8 1,44 0,407 3,346 

9 1,62 0,487 15,108 

10 1,81 0,438 4,117 

11 1,659 0,475 16,391 

12 1,641 0,493 18,379 

13 1,596 0,394 11,274 

14 1,587 0,493 18,681 

15 1,574 0,455 15,102 

16 0,774 0,395 2,593 

17 1,27 0,496 3,888 

18 1,665 0,408 16,903 

19 1,692 0,454 13,668 

20 0,989 0,436 2,562 

21 1,678 0,428 18,949 

22 0,874 0,47 17,323 

23 1,501 0,451 20,282 

24 1,152 0,513 2,524 

25 1,737 0,47 17,777 

26 1,767 0,446 17,346 

27 1,603 0,469 13,766 

28 1,545 0,529 13,827 

29 1,736 0,534 13,745 

30 1,743 0,432 15,638 

31 1,569 0,467 19,681 

32 1,751 0,563 15,951 

33 1,822 0,513 18,641 

34 1,646 0,424 9,199 

35 1,787 0,485 9,287 

36 1,735 0,449 18,764 

37 1,526 0,458 18,275 

38 1,669 0,449 12,769 

39 1,769 0,445 14,494 

40 1,658 0,493 18,133 

41 1,722 0,49 11,828 

42 1,628 0,463 13,502 

43 1,334 0,436 13,661 

44 1,761 0,451 13,504 

45 1,559 0,464 16,928 

46 1,682 0,454 16,791 

47 1,822 0,387 15,6 

48 1,616 0,407 13,46 

49 1,347 0,498 14,96 

50 1,555 0,443 17,935 

 
 

 
Step  1 Step 2 Step 3 

Average 1.5925 0.47122 14.51564 

STDEV 0.234588 0.066708 4.971035 

Lag 1-
Autocorrelation 0.117314 0.048803 -0.00768 

http://dev.mygeolog.com/
http://openid.ubisafe.no/
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Test Procedure for SIM authentication via openID server 
Initial Test with WLAN + No Cache + Logout (from ubisafe Server) once only 

 
 

1. Clear Cache of Firefox by going through the following steps: 
 

a. Tools  
b. Options 
c. Advanced  
d. Network 
e. Offline storage 
f. set the cache to 0 MB and click clear 

 
2. Go to the myGeolog service provider (relying party) at http://dev.mygeolog.com 
 
3. Click in the OpenID URI field (to the right on the page, below ordinary login) and enter 

the following OpenID (OpenID username): openid.ubisafe.no/users/dh  
 
4. Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication  
 

5. Note the time delay which is displayed at fasterfox. 
 
6. Make sure the SIM dongle is inserted into the computer  
 
7. Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID”  

 
8. Note the time delay which is displayed at fasterfox. 
 
9. Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED should now 

flash to indicate that the authentication process is proceeding. 
 

10. Note the time delay which is displayed at fasterfox. 
 
11. Click “Confirm” to accept that the OpenID provider should confirm your identity 

towards myGeolog 
 

12. Upon successful authentication, the user is redirected to http://dev.mygeolog.com and 
logged in with the corresponding account  

 
13. To properly reset the system for this Case:  
 

a. Click “Log out” at the http://dev.mygeolog.com site 

b. Clear Cache 
 

14. Step 1- 11 represent each cycle. 
 

15. Repeat the whole cycle for each user test. 
 
 

http://dev.mygeolog.com/
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WLAN + No cache + Logout  (ubisafe Server) 
Once only 

 
Step 1: Delays after login at http://dev.mygeolog.com 
Step 2: Delays after login at http://openid.ubisafe.no through SIM Dongle 
Step 3:  Delays after pressing confirm at http://openid.ubisafe.no 

No. 
STEP 1  

(Sec) 
STEP 2  

(Sec) 
STEP3  
(Sec) 

1 1,626 0,389 13,13 

2 1,188   17,352 

3 1,154   19,489 

4 1,166   16,382 

5 1,309   16,462 

6 1,143   17,683 

7 1,151   16,486 

8 1,139   16,958 

9 1,28   14,383 

10 1,203   16,813 

11 1,267   19,832 

12 1,186   13,84 

13 1,223   17,885 

14 1,12   18,726 

15 1,288   18,605 

16 1,221   17,213 

17 1,194   16,486 

18 1,287   28,368 

19 1,382   17,12 

20 1,133   16,594 

21 1,108   17,32 

22 1,204   16,799 

23 1,264   12,823 

24 1,286   16,457 

25 1,168   17,324 

26 1,163   17,726 

27 1,18   13,41 

28 1,148   19,225 

29 1,152   17,113 

30 1,196   16,61 

31 1,157   16,843 

32 1,261   16,852 

33 1,141   17,125 

34 1,394   17,49 

35 1,152   14,58 

36 1,13   14,984 

37 1,128   16,98 

38 1,139   15,1 

39 1,134   18,92 

40 1,204   12,694 

41 1,126   16,94 

42 1,204   18,954 

43 1,107   14,863 

44 1,138   16,58 

45 1,164   19,75 

46 1,214   16,45 

47 1,201   13,859 

48 1,466   18,325 

49 1,242   15,349 

50 1,204   14,958 

 

 
Step 1 Step 3 

Mean 1.209 16.827 

STDEV 0.097 2.519 

Lag 1-
Autocorrelation 0.015 -0.1942 
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Test Procedure for SIM authentication via openID server 
Initial Test with WLAN + Cache + Logout (form ubisafe Server) after each cycle 

 
 

1. Clear Cache of Firefox by going through the following steps: 
 

a. Tools  
b. Options 
c. Advanced  
d. Network 
e. Offline storage 
f. set the cache to default value (70 MB) and click ok 

 
2. Go to the myGeolog service provider (relying party) at http://dev.mygeolog.com 
 
3. Click in the OpenID URI field (to the right on the page, below ordinary login) and enter 

the following OpenID (OpenID username): openid.ubisafe.no/users/dh  
 
4. Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication  
 
5. Note the time delay which is displayed at fasterfox. 
 
6. Make sure the SIM dongle is inserted into the computer  
 
7. Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID”  

 
8. Note the time delay which is displayed at fasterfox. 
 
9. Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED should now 

flash to indicate that the authentication process is proceeding  
 

10. Note the time delay which is displayed at fasterfox. 
 
11. Click “Confirm” to accept that the OpenID provider should confirm your identity 

towards myGeolog  
 

12. Upon successful authentication, the user is redirected to http://dev.mygeolog.com and 
logged in with the corresponding account  

 
13. To properly reset the system:  
 

a. Click “Log out” at the http://dev.mygeolog.com site 

b. Go to http://openid.ubisafe.no  

c. Click “Log Out” 

 
14. Step 1-11 represent each cycle. 

 
15. Repeat the whole cycle for each user test. 

 

 

http://dev.mygeolog.com/


60 

 

WLAN + cache + Logout  after each cycle 
 
Step 1: Delays after login at http://dev.mygeolog.com 
Step 2: Delays after login at http://openid.ubisafe.no through SIM Dongle 
Step 3: Delays after pressing confirm at http://openid.ubisafe.no 

 

No. 
STEP 1  

(Sec) 
STEP 2  

(Sec) 
STEP 3  

(Sec) 

1 1,233 0,412 13,565 

2 0,994 0,416 3,942 

3 1,162 0,487 1,852 

4 0,577 0,38 1,843 

5 0,477 0,374 2,266 

6 1,1 0,439 1,914 

7 1,7 0,361 1,907 

8 0,951 0,432 2,472 

9 1,2 0,648 2,318 

10 1,93 0,374 1,935 

11 0,998 1,253 1,755 

12 0,962 0,422 2,1 

13 0,961 0,503 2,15 

14 1,8 0,399 1,87 

15 1,6 0,37 1,812 

16 0,981 0,501 3,459 

17 1,34 0,474 3,14 

18 0,93 0,374 3,931 

19 1,117 0,399 3,3 

20 1,212 0,394 1,949 

21 1,668 0,471 2,2 

22 1,55 0,454 1,828 

23 1,61 0,404 3,198 

24 0,52 0,48 3,696 

25 1,17 0,448 1,921 

26 0,978 0,429 1,92 

27 3,431 0,426 2,116 

28 0,445 0,377 2,2 

29 0,371 0,472 5,15 

30 0,518 0,373 3,762 

31 0,998 0,371 3,256 

32 0,625 0,378 4,692 

33 1,95 0,501 2,511 

34 0,935 0,393 5,132 

35 1,7 0,414 2,362 

36 0,891 0,407 1,972 

37 0,981 0,46 2,409 

38 0,926 0,367 2,494 

39 1,6 0,357 3,602 

40 0,938 0,514 2,329 

41 1,409 0,431 2,137 

42 0,513 0,34 2,17 

43 3,511 0,402 2,485 

44 1,104 0,38 2,248 

45 2,7 0,577 2,138 

46 0,492 0,474 2,386 

47 1,497 0,393 2,107 

48 1,138 0,439 2,327 

49 1,14 0,432 1,937 

50 1,199 0,395 2,25 

http://dev.mygeolog.com/
http://openid.ubisafe.no/
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Step 1 Step 2 Step 3 

Mean 1.23466 0.44342 2.8083 

STDEV 0.650094 0.130728 1.776223 

Lag 1-
Autocorrelation 

-0.23583 -0.10282 0.320657 
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Test Procedure for SIM authentication via openID server 
Initial Test with WLAN + Cache + Logout (form ubisafe Server) once only 

 
 

1. Clear Cache of Firefox by going through the following steps: 
 

a. Tools  
b. Options 
c. Advanced  
d. Network 
e. Offline storage 
f. set the cache to default value (70 MB) and click ok 

 
2. Go to the myGeolog service provider (relying party) at 

http://dev.mygeolog.com 
 
3. Click in the OpenID URI field (to the right on the page, below ordinary login) 

and enter the following OpenID (OpenID username): openid.ubisafe.no/users/dh  
 
4. Click “login” beneath the OpenID URI field – you are now redirected to 

http://openid.ubisafe.no, which is responsible for user authentication 
 
5. Note the time delay which is displayed at fasterfox. 
 
6. Make sure the SIM dongle is inserted into the computer  
 
7. Make sure “SIM Dongle” is selected as log in option under “Verify via UnifID”  
 
8. Note the time delay which is displayed at fasterfox 
 
9. Click “Login” (below the “SIM Dongle” selection) – the SIM dongle LED 

should now flash to indicate that the authentication process is proceeding  
 
10. Note the time delay which is displayed at fasterfox 
 
11. Click “Confirm” to accept that the OpenID provider should confirm your 

identity towards myGeolog  
 

12. Upon successful authentication, the user is redirected to 
http://dev.mygeolog.com and logged in with the corresponding account  

 
13. To properly reset the system:  
 

a. Click “Log out” at the http://dev.mygeolog.com site 

 
14. Step 1-11 represent each cycle. 

 
15. Repeat the whole cycle for each user test. 

  

http://dev.mygeolog.com/
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WLAN + cache + Logout (from ubisafe Server)  
Once only 

 
Step 1: Delays after login at http://dev.mygeolog.com 
Step 2: Delays after login at http://openid.ubisafe.no through SIM Dongle 
Step 3: Delays after pressing confirm at http://openid.ubisafe.no 
 

No. 
STEP 1  

(Sec) 
STEP 2  

(Sec) 
STEP 3  

(Sec) 

1 1,477 0,573 12,162 

2 0,516   2,598 

3 0,524   2,3 

4 0,436   2,9 

5 0,541   2,247 

6 0,452   3,917 

7 0,451   2,9 

8 0,431   2,239 

9 0,554   2,15 

10 0,495   2,257 

11 0,487   2,467 

12 0,515   1,99 

13 0,482   2,153 

14 0,555   2,137 

15 0,526   2,334 

16 3,767   2,251 

17 4,447   2,441 

18 0,467   2,444 

19 0,506   1,928 

20 0,506   2,17 

21 0,537   2,302 

22 0,503   2,121 

23 0,536   2,3 

24 0,522   1,971 

25 0,504   1,993 

26 0,542   1,734 

27 0,95   2,383 

28 0,694   0,694 

29 2,853   2,853 

30 0,543   2,39 

31 0,541   1,825 

32 0,558   2,294 

33 0,487   2,108 

34 0,796   2,332 

35 0,628   2,7 

36 0,6   1,938 

37 0,628   2,7 

38 0,768   2,52 

39 0,742   2,121 

40 0,658   1,781 

41 0,512   2,804 

http://dev.mygeolog.com/
http://openid.ubisafe.no/
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42 0,497   2,305 

43 0,598   1,878 

44 0,655   2,138 

45 0,481   1,999 

46 0,479   2,162 

47 0,481   2,121 

48 0,492   1,945 

49 0,511   2,258 

50 0,517   2,396 

 
 
 
 

 

0

2

4

6

8

10

12

14

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Ti
m

e
 (

Se
co

n
d

s)

No. of Trials

STEP 1

STEP 2

STEP 3



59 

 

Appendix B 
 
 

User Test 
 

Age: ________________ 
Gender: _____________ 
Profession: ___________ 

 

         Delays 
MOS 

0 ms 100 ms 200 ms 500 ms 1 sec 2 sec 

1 Bad       

2 Poor       

3 Fair       

4 Good       

5 Excellent       
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