Linkdpings universitet | Institutionen fér datavetenskap
Examensarbete pa avancerad niva, 30hp | Datateknik
2017 | LIU-IDA/LITH-EX-A--2017/001--SE

En himla bra svensk titel

A very very long title
- with a subtitle

Forfattaren

Handledare : Min handledare
Examinator : Min examinator

I_lN KOD'NGS Linkdépings universitet

SE-581 83 Linképing

U N |VERS |TET 013-28 10 00, www.liu.se



http://www.liu.se

Upphovsratt

Detta dokument halls tillgéngligt pa Internet - eller dess framtida ersattare - under 25 ar fran publice-
ringsdatum under forutsattning att inga extraordindra omstandigheter uppstar.

Tillgang till dokumentet innebér tillstand for var och en att 1dsa, ladda ner, skriva ut enstaka kopi-
or for enskilt bruk och att anvanda det oférandrat for ickekommersiell forskning och for undervisning.
Overforing av upphovsritten vid en senare tidpunkt kan inte upphiva detta tillstdnd. All annan anvind-
ning av dokumentet kraver upphovsmannens medgivande. For att garantera dktheten, sdkerheten och
tillgangligheten finns l6sningar av teknisk och administrativ art.

Upphovsmannens ideella ratt innefattar ratt att bli ndmnd som upphovsman i den omfattning som
god sed kraver vid anvdndning av dokumentet pa ovan beskrivna satt samt skydd mot att dokumentet
andras eller presenteras i sadan form eller i sdadant sammanhang som ar krankande fér upphovsman-
nens litterdra eller konstnarliga anseende eller egenart.

For ytterligare information om Linkdping University Electronic Press se forlagets hemsida
http://www.ep.liu.se/.

Copyright

The publishers will keep this document online on the Internet - or its possible replacement - for a
period of 25 years starting from the date of publication barring exceptional circumstances.

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

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

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

© Forfattaren


http://www.ep.liu.se/
http://www.ep.liu.se/

Sammanfattning

The abstract resides in file Abstract.tex. Here you should write a short summary of
your work.

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Pellentesque in massa susci-
pit, congue massa in, pharetra lacus. Donec nec felis tempor, suscipit metus molestie,
consectetur orci. Pellentesque habitant morbi tristique senectus et netus et malesuada
fames ac turpis egestas. Curabitur fermentum, augue non ullamcorper tempus, ex urna
suscipit lorem, eu consectetur ligula orci quis ex. Phasellus imperdiet dolor at luctus tem-
por. Curabitur nisi enim, porta ut gravida nec, feugiat fermentum purus. Donec hendrerit
justo metus. In ultrices malesuada erat id scelerisque. Sed sapien nisi, feugiat in ligula
vitae, condimentum accumsan nisi. Nunc sit amet est leo. Quisque hendrerit, libero ut
viverra aliquet, neque mi vestibulum mauris, a tincidunt nulla lacus vitae nunc. Cras
eros ex, tincidunt ac porta et, vulputate ut lectus. Curabitur ultricies faucibus turpis, ac
placerat sem sollicitudin at. Ut libero odio, eleifend in urna non, varius imperdiet diam.
Aenean lacinia dapibus mauris. Sed posuere imperdiet ipsum a fermentum.

Nulla lobortis enim ac magna rhoncus, nec condimentum erat aliquam. Nullam laoreet
interdum lacus, ac rutrum eros dictum vel. Cras lobortis egestas lectus, id varius turpis
rhoncus et. Nam vitae auctor ligula, et fermentum turpis. Morbi neque tellus, dignissim a
cursus sed, tempus eu sapien. Morbi volutpat convallis mauris, a euismod dui egestas sit
amet. Nullam a volutpat mauris. Fusce sed ipsum lectus. In feugiat, velit eu fermentum
efficitur, mi ex eleifend ante, eget scelerisque sem turpis nec augue.

Vestibulum posuere nibh ut iaculis semper. Ut diam justo, interdum quis felis ac,
posuere fermentum ex. Fusce tincidunt vel nunc non semper. Sed ultrices suscipit dui,
vel lacinia lorem euismod quis. Etiam pellentesque vitae sem eu bibendum. Pellentesque
habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas. Pellentes-
que scelerisque congue ullamcorper. Sed vehicula sodales velit a scelerisque. Pellentesque
dignissim lectus ipsum, quis consectetur tellus rhoncus a.

Nunc placerat ut lectus vel ornare. Sed nec dictum enim. Donec imperdiet, ipsum
ut facilisis blandit, lacus nisi maximus ex, sed semper nisl metus eget leo. Nunc efficitur
risus ac risus placerat, vel ullamcorper felis interdum. Class aptent taciti sociosqu ad
litora torquent per conubia nostra, per inceptos himenaeos. Duis vitae felis vel nibh sodales
fringilla. Donec semper eleifend sem quis ornare. Proin et leo ut dolor consectetur vehicula.
Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Nunc dignissim interdum orci, sit amet pretium nibh consectetur sagittis. Aenean a
eros id risus aliquam placerat nec ut lectus. Curabitur at quam in nisi sodales imperdiet
in at erat. Praesent euismod pulvinar imperdiet. Nam auctor mattis nisi in efficitur.
Quisque non cursus ipsum, consequat vehicula justo. Fusce varius metus et nulla rutrum
scelerisque. Praesent molestie elementum nulla a consequat. In at facilisis nisi, convallis
molestie sapien. Cras id ullamcorper purus. Sed at lectus sit amet dolor finibus suscipit
vel et purus. Sed odio ipsum, dictum vel justo sit amet, interdum dictum justo. Quisque
euismod quam magna, at dignissim eros varius in. Pellentesque habitant morbi tristique
senectus et netus et malesuada fames ac turpis egestas.
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Introduction

The introduction shall be divided into these sections:

1.1 DMotivation

[

This is where the studied problem is described from a general point of view and put in a
context which makes it clear that it is interesting and well worth studying. The aim is to make
the reader interested in the work and create an urge to continue reading.

1.2 Aim

What is the underlying purpose of the thesis project?

1.3 Research questions

This is where the research questions are described. Formulate these as explicit questions, termi-

nated with a question mark. A report will usually contain several different research questions

that are somehow thematically connected. There are usually 2-4 questions in total.
Examples of common types of research questions (simplified and generalized):

1. How does technique X affect the possibility of achieving the effect Y7
2. How can a system (or a solution) for X be realized so that the effect Y is achieved?

3. What are the alternatives to achieving X, and which alternative gives the best effect
considering Y and Z? (This research question is normally broken down in to 2 separate
questions.)

Observe that a very specific research question almost always leads to a better thesis report
than a general research question (it is simply much more difficult to make something good
from a general research question.)

The best way to achieve a really good and specific research question is to conduct a thorough
literature review and get familiarized with related research and practice. This leads to ideas



1.4. Delimitations

and terminology which allows one to express oneself with precision and also have something
valuable to say in the discussion chapter. And once a detailed research question has been
specified, it is much easier to establish a suitable method and thus carry out the actual thesis
work much faster than when starting with a fairly general research question. In the end, it
usually pays off to spend some extra time in the beginning working on the literature review.
The thesis supervisor can be of assistance in deciding when the research question is sufficiently
specific and well-grounded in related research.

1.4 Delimitations

This is where the main delimitations are described. For example, this could be that one has
focused the study on a specific application domain or target user group. In the normal case,
the delimitations need not be justified.



Theory

The main purpose of this chapter is to make it obvious for the reader that the report authors
have made an effort to read up on related research and other information of relevance for the
research questions. It is a question of trust. Can I as a reader rely on what the authors are
saying? If it is obvious that the authors know the topic area well and clearly present their
lessons learned, it raises the perceived quality of the entire report.

After having read the theory chapter it shall be obvious for the reader that the research
questions are both well formulated and relevant.

The chapter must contain theory of use for the intended study, both in terms of technique
and method. If a final thesis project is about the development of a new search engine for
a certain application domain, the theory must bring up related work on search algorithms
and related techniques, but also methods for evaluating search engines, including performance
measures such as precision, accuracy and recall.

The chapter shall be structured thematically, not per author. A good approach to making
a review of scientific literature is to use Google Scholar (which also has the useful function
Cite). By iterating between searching for articles and reading abstracts to find new terms to
guide further searches, it is fairly straight forward to locate good and relevant information,
such as [E]

Having found a relevant article one can use the function for viewing other articles that
have cited this particular article, and also go through the article’s own reference list. Among
these articles on can often find other interesting articles and thus proceed further.

It can also be a good idea to consider which sources seem most relevant for the problem
area at hand. Are there any special conference or journal that often occurs one can search in
more detail in lists of published articles from these venues in particular. One can also search
for the web sites of important authors and investigate what they have published in general.

This chapter is called either Theory, Related Work, or Related Research. Check with your
supervisor.



Method

In this chapter, the method is described in a way which shows how the work was actually
carried out. The description must be precise and well thought through. Consider the scientific
term replicability. Replicability means that someone reading a scientific report should be able
to follow the method description and then carry out the same study and check whether the
results obtained are similar. Achieving replicability is not always relevant, but precision and
clarity is.

Sometimes the work is separated into different parts, e.g. pre-study, implementation and
evaluation. In such cases it is recommended that the method chapter is structured accordingly
with suitable named sub-headings.



Results

This chapter presents the results. Note that the results are presented factually, striving for
objectivity as far as possible. The results shall not be analyzed, discussed or evaluated. This
is left for the discussion chapter.

In case the method chapter has been divided into subheadings such as pre-study, imple-
mentation and evaluation, the result chapter should have the same sub-headings. This gives a
clear structure and makes the chapter easier to write.

In case results are presented from a process (e.g. an implementation process), the main
decisions made during the process must be clearly presented and justified. Normally, alternative
attempts, etc, have already been described in the theory chapter, making it possible to refer
to it as part of the justification.



Discussion

This chapter contains the following sub-headings.

5.1 Results

Are there anything in the results that stand out and need be analyzed and commented on?
How do the results relate to the material covered in the theory chapter? What does the theory
imply about the meaning of the results? For example, what does it mean that a certain system
got a certain numeric value in a usability evaluation; how good or bad is it? Is there something
in the results that is unexpected based on the literature review, or is everything as one would
theoretically expect?

5.2 Method

This is where the applied method is discussed and criticized. Taking a self-critical stance to
the method used is an important part of the scientific approach.

A study is rarely perfect. There are almost always things one could have done differently if
the study could be repeated or with extra resources. Go through the most important limitations
with your method and discuss potential consequences for the results. Connect back to the
method theory presented in the theory chapter. Refer explicitly to relevant sources.

The discussion shall also demonstrate an awareness of methodological concepts such as
replicability, reliability, and validity. The concept of replicability has already been discussed
in the Method chapter (). Reliability is a term for whether one can expect to get the same
results if a study is repeated with the same method. A study with a high degree of reliability
has a large probability of leading to similar results if repeated. The concept of validity is,
somewhat simplified, concerned with whether a performed measurement actually measures
what one thinks is being measured. A study with a high degree of validity thus has a high
level of credibility. A discussion of these concepts must be transferred to the actual context of
the study.

The method discussion shall also contain a paragraph of source criticism. This is where the
authors’ point of view on the use and selection of sources is described.

In certain contexts it may be the case that the most relevant information for the study
is not to be found in scientific literature but rather with individual software developers and
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5.3. The work in a wider context

open source projects. It must then be clearly stated that efforts have been made to gain access
to this information, e.g. by direct communication with developers and/or through discussion
forums, etc. Efforts must also be made to indicate the lack of relevant research literature.
The precise manner of such investigations must be clearly specified in a method section. The
paragraph on source criticism must critically discuss these approaches.

Usually however, there are always relevant related research. If not about the actual research
questions, there is certainly important information about the domain under study.

5.3 The work in a wider context

There must be a section discussing ethical and societal aspects related to the work. This is
important for the authors to demonstrate a professional maturity and also for achieving the
education goals. If the work, for some reason, completely lacks a connection to ethical or
societal aspects this must be explicitly stated and justified in the section Delimitations in the
introduction chapter.

In the discussion chapter, one must explicitly refer to sources relevant to the discussion.



Conclusion

This chapter contains a summarization of the purpose and the research questions. To what
extent has the aim been achieved, and what are the answers to the research questions?

The consequences for the target audience (and possibly for researchers and practitioners)
must also be described. There should be a section on future work where ideas for continued
work are described. If the conclusion chapter contains such a section, the ideas described
therein must be concrete and well thought through.
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