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Part I
• Course format 
• Activities 
• Examination
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Part II
• Starting your thesis project: 

– What is a good thesis project? 
– How do you start?
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Part I
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Course web 5

http://www.ida.liu.se/~TDDD89/index.en.shtml


Resources 6

http://www.ida.liu.se/~TDDD89/info/resources.shtml


Course description 7

http://www.ida.liu.se/~TDDD89/info/TDDD89Coursedescription.pdf


Course format & staff

• 5 x 2h lectures 
• Lectures on academic English by Pamela Vang 

• 6 x 2h seminars 
– theme-specific groups 
– Ola Leifler, Aseel Berglund, Azeem Ahmad & Oscar Gustafsson
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9Seminar Read Write

1 Introduction, 
Background

Thesis plan

2 Introduction

3 Theory, 
Method

4 Theory

5 Results, 
Discussion, 
Conclusion

6 Method



Lectures
1. Introduction 
2. Information search and evaluation 
3. Introduction to academic writing in English 
4. Scientific methods 
5. Feedback on English writing and grammar
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Selecting a thesis topic 11

http://www.isy.liu.se/edu/xjobb/
http://www.ida.liu.se/edu/ugrad/thesis/katalog.shtml


Seminar groups

12

Ola Aseel Azeem

A1A1A1A4
A1A1A1B4

A1A1A1C4

B4
”Usability	evaluation”

C3
”Software	Testing”

Oscar

A1A1C’D4



Seminar 1,3,5

13

1 2 3

Are   the   research   questions   in   the   
published   thesis   easy   to   find,   clear   
and   with   a reasonable   scope,   as   
required   by   the    instructions   for   final   
thesis   reports ?
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https://gitlab.ida.liu.se/olale55/TDDD89-HT2015-X1


Seminar 2,4,6
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1 2 3



LISAM
16

For	review	by	
Pamela	Vang

For	creating	groups

https://studentsubmissions.app.cloud.it.liu.se/Courses/TDDD89-2017HT/admin/opportunities


Examination
• UPG1: First three chapter of your thesis report at the end of the 

course 
• UPG2: Preparation and participation in seminars during the course
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SE	1 SE	2 SE	3 SE	4 SE	5 SE	6

UPG1

UPG2



Seminars
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Final submissions
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SE	6

Review,	rewrite

End	of	HT2 January	6,	2018



Workload distribution
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Seminar work	%

1 10

2 20

3 15

4 20

5 15

6 20

160h	total:		
Plan	your	time,		
look	ahead	and		
read	the	course	description	document	thoroughly



Part 2
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What is a great thesis?

• A working, interesting application with proven and general value 
– A well-described application 
– of general interest 
– and with a clear description of ”proven” and ”value”
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Thesis	=	project	results	+	written	presentation



What is a great thesis?

• An evaluation with general and interesting results 
– that others can use  
– that others will believe
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Thesis	=	project	results	+	written	presentation



What is a great thesis?

• An authoritative report 
– with a good focus (questions!) 
– and results that answer the questions 
– through a transparent, thorough description of the process

24

Thesis	=	project	results	+	written	presentation



Starting your thesis work

25

”Evaluate	algorithms	to	be	used	
for	image	clustering”

”Find	activities	in	sets	of	images”

”Determine	whether	clustering	
algorithms	can	be	used	to	detect	
activities	in	sets	of	images”

Why?

How?



Relevance/Rigor 26

Relevance

Rigor

A	properly	evaluated	
solution	to	an	irrelevant	
problem

A	random	solution	to	a	
relevant	problem

Solve	a		
real	problem	

Verify	your		
solution	

A	properly	evaluated	
solution	to	a	relevant	
problem



Thesis outline
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Why	should	even	I	read	this	report?

What	have	you	studied	here?

Can	I	trust	you?

What	is	built?

What	have	you	found?

How	can	we	explain	the	results?

How	can	I	use	these	results	in	my	work?

What	does	this	relate	to?



Thesis outline
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Abstract

Research	Questions

Method

Implementation

Results

Discussion

Conclusion

Theory,	Background



What is a good research question in Computer Science? 29

Question	type Example	question Type	of	answer

Means	of	development What	is	the	most	efficient	software	
testing	method	for	small	teams?

Procedure

General	method	for	analysis How	can	you	verify	conformance	to	
realtime	constraints	in	a	multi-threaded	
embedded	system?

Analysis	method

Specific	evaluation	of	systems When	is	PhoneGap	more	economical	to	
use	than	NativeGoo	for	cross-platform	
mobile	development?

Empirical	predictive	model	based	on	
data

Generalization	or	characterisation Given	recent	results	in	tuning	deep	
neural	networks,	which	meta-heuristics	
should	be	used	for	exploring	the	
parameter	space?

Classification,	taxonomy

Feasibility	study Can	you	automate	a	car? Specific	implementation,	empirical	
observations



A Great Thesis
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I - The Problem 31



The infamous ”How can you …?”, ”Is it possible to …?”
• ”How can you construct a web application?” 
• ”Is it possible to construct a mobile application X?” 
• ”How can you create a usable website?”

32

By	writing	what	has	
already	been	written	
many	times	before

Yes,	there	is	no	
reason	to	believe	it	
could	not	be	done.

By	adhering	to	
published	design	
guideline	Y

Is the answer any of the following?

Then come up with a better question..



Better questions
• Start exploring a field: 

• ”How can fuzz testing be used to find bugs in parallel embedded 
software?” 

• Then, use existing technical approaches and theoretical models: 
• ”Combining dynamic and static analysis of scheduling embedded 

systems” 
• ”What is the efficiency of AFL at finding timing-related errors in 

parallel software applications?”
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The journey to a better question 34

Question Approach Objection

How	can	you	automate	testing? Applying	automatic	generation	of	test	
cases	

You	end	up	with	10^7	test	cases,	only	
some	of	which	are	necessary..

How	can	we	select	test	cases? Applying	statistical/ML	clustering	
techniques

Black-box	solution,	we	need	
traceability

How	can	we	prioritise	test	cases? Optimize	based	on	historical	records	to	
maximise	APFD

No	weight	given	to	critical	functionality

What	do	you	really	want	to	optimise? Listen,	observe,	collect	data Requires	an	open	mindset



2 - the theory 35



Theory 36

”There	are	seven	dimensions	of	usability”

”NP-hard	problems	are	at	least	as	hard	as	the	hardest	NP	problems”

Characterization	of	knowledge,	accumulated	through	scientific	studies,	published	in	peer-reviewed	journals

Validation

Does	it	describe	the	
world?

Is	it	proven?



”It is just a theory”
• Empirical observations are based on expectations, informed by 

theoretical frameworks: 
• When reading energy consumption values of a user device in a 4G 

network, you expect frequent radio transmissions to be costly due to 
different power states 

• When assessing usability, you assume that learnability is affected by 
the consistency of an application 

• Based on observations, you can test claims made by your theory
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Strong persuasion skills (aka a Method) 38
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41
3.5. Evaluation

Algorithms Implementations Number of runs Hyper-parameters
nearest centroid classifier NearestCentroid 3 metric {"l1";"l2";"cosine"}

naive Bayes classifier
(multinomial distribution) MultinomialNB 22 alpha np.linspace(0,1,11)

fit_prior {True;False}

Linear SVM LinearSVC 20
C np.logspace(-4, 4, 10)

loss {"squared_hinge";"hinge"}
class_weight="balanced"

Logistic Regression LogisticRegression 40

dual=False

C np.logspace(-4, 4, 10)

class_weight="balanced"

solver {"newton-cg";"sag";"lbfgs"}
multi_class="multinomial"

dual=True

C np.logspace(-4, 4, 10)

class_weight="balanced"

solver="liblinear"

multi_class="ovr"

Perceptron Perceptron 13

penalty {"l2";"elasticnet"}
alpha 10.0

**

-np.arange(1,7)

class_weight = "balanced"

penalty=None

class_weight="balanced"

Stochastic gradient descent SGDClassifier 120

loss {"hinge";"log";"modified_huber";
"squared_hinge";"perceptron"}

penalty {"l2";"elasticnet"}
alpha 10.0

**

-np.arange(1,7)

class_weight="balanced"

average {True;False}

Table 3.8: The different configurations of the experiment 4

3.5 Evaluation

In the preliminary experiment (section 3.3), only the value of the top 1 accuracy (Subsection
2.3) will be computed.

In all the main experiments of this thesis (Section 3.4), the values of the top 1 accuracy and
the MRR metrics (Subsection 2.3) will be computed to be able to make some decisions related
to the selection of the different types of techniques.

In the experiment 1 (Section 3.4), for each configuration, the computation times needed to
pre-process the bug reports and to train the associated linear SVM classifier will be measured.

In the experiment 2 (Section 3.4), the computation time needed to extract the features of
the bug reports and the computation time needed to train the associated linear SVM classifier
will be measured for each configuration.

In the experiment 3 (Section 3.4), for each configuration, the computation time needed
to perform each feature selection technique and the computation time needed to train the
associated linear SVM classifier will also be measured.

Finally, in the experiment 4 (Section 3.4), the computation time needed to train each con-
figuration of each classifier will be measured.

All the measures related to the above mentioned computation times will be performed on
the virtual machine described in the section 3.2.
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Structure and format 42



A great thesis:

43

A	working	solution

Established	effects

Great	presentation

An	interesting	problem

A	reliable	method

A	convincing	theory



But I will become a Master of Engineering, right?
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Engineering vs research 45

Engineering Research

Rationale Solve a problem Gain understanding

Activities Design,
implement, verify

interviews, experiments, 
proofs, ...

Goal Satisfied customers New/shared 
understanding
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In	order	to	solve	a	problem,	you	need	to	gain	understanding	
of	the	problem

In	order	to	verify	your	implementation,	you	may	need	to	
do	experiments,	interviews	or	proofs	

In	order	to	have	satisfied	customers,	you	need	to	achieve	
a	shared	understanding	that	the	problem	has	been	solved	
appropriately



Thesis types
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Thesis types
• Evaluations of new techniques or methods to improve existing 

products or processes 
• Design of a prototype application  
• Incremental improvements of existing techniques of methods

48



Evaluation

49

General	problem:	Does	the	code	quality	deteriorate	over	time?	How	
do	we	know?

Approach	1:	Relate	Git	commits	to	code	metrics	such	as	cyclomatic	
complexity	and	draw	a	graph



Why is this not a good idea?
• We have not defined what we mean by ”code quality”, and hence, 

we have no way of knowing what to measure, or whether it relates 
to our desired quality. 

• There is no clear sense of how to assess what we have done. 
• There is no mention of how this would be useful to know.
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Approach 2
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General	problem:	Does	the	code	quality	deteriorate	over	time?	How	do	we	
know?

Approach	2:	Based	on	interviews,	we	define	code	quality	as	detected	faults.	
Determine	whether	detected	faults	correlate	with	cyclomatic	complexity.	
We	define	the	purpose	as	being	able	to	answer	the	question	”What	do	we	need	
to	improve	in	order	to	produce	long-term	maintainable	software?”



Why is this a better approach?
• We now have a definition of code quality 
• The result can be assessed

52



Design

53

General	problem:	Create	a	new	Foo	application	at	our	company			

Approach	1:	Read	about	the	latest	techniques	that	can	be	used	on	Wikipedia	and	on	
project	sites,	implement	the	system	and	ask	the	company	supervisor	if	he/she	is	happy	



Why is this not a good approach?
• We don’t know why the company wants the Foo application, how to 

evaluate it, or how long time it would take to implement it in full. 
– IF the requirements are not clear from the start, and the 

estimated time to implement the working, full solution is > 10 
weeks, do not aim for a full solution
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Approach 2

• Conduct a set of semi-structured interviews to understand the 
problem domain and the goal,  

• a literature survey to understand solutions to similar problems,  
• and a few structured iterations of development and documented 

customer feedback, to produce a set of requirements based on the 
initial prototypes.
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If	the	projected	time	to	implement	a	full	solution	is	>	10	weeks



Approach 3

• Determine functional and non-functional requirements,  
• a literature survey to understand solutions to similar problems and 

how to assess them,  
• develop the application iteratively, and evaluate the resulting 

application based on the non-functional requirements
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If	the	projected	time	to	implement	a	full	solution	is	<=	10	weeks



Incremental improvement

57

General	problem:	We	would	like	to	perform	testing	of	Telecom	equipment	with	less	
hardware	resources	

Approach	1:	Implement	a	booking	system	that	automatically	releases	resources	upon	
expired	time	slots.



Why is this not a good approach?
• We do not know how and why people use hardware resources, so 

we do not know how to optimize something. 
• Is this a technical, an organizational problem or a cultural issue? 
• How do we even measure utilization? 
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Approach 2
• Conduct an interview series to establish how different people 

perceive the problem 
• Conduct an observational study to determine how people actually 

use resources 
• Find a suitable model for resource utilization in the literature and 

apply it 
• Measure utilization and relate to the results of the interviews
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What’s next?
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Write a draft of your thesis plan by next Monday. Focus on the main topic, 
relate to previous courses, both the WHAT and the HOW. 



Summary
• Write a draft thesis & plan, prepare for and participate in seminars 
• A great thesis is a marriage between solid engineering skills, 

genuine scientific approach to validate your work, and a lucid 
presentation. 

• There are three main types of industry theses: evaluations, 
prototypes and improvements.
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