The Msc degree





Readings: 


See section 4 of Grad Studies Handbook for a description of the Msc Program


See page 8-9 of the Graduate Student’s handbook 


Gaines Concept map


Bundy Researchers Bible


Crutcher How to succeed in Science.





Disclaimer


All my opinion.





Key points for an Msc (See Bundy, p5)


Know the relevant literature


Use methods appropriate to the field. This differs per area and per person. The views of your research peer group are very important.


Critical analysis


In computer science, it doesn’t have to be original, but its better if it is


Surveys are generally frowned upon, even though the handbook says their ok.





Key points for a PhD (see also Bundy, p4)


All the above, only to a much higher standard


A penetrating analysis of a problem, where you become a world expert in it


Must be original work


Must be a significant contribution to the field


Must merit publication


Must be precise and correct�


Department goals


Msc: train senior technical professionals


PhD: train researchers 





Examiners goals


You should seem relatively competence compared to your peers in this and other Msc programs 


Your thesis should compare well to other theses in general


You should be a good all aroound computer scientist


Examiners are looking for reasons to pass you. You and your work should make them comfortable in their decision to pass you.


External: If competent in related area, gives another point of view and judgement. If not, can still understand area. Thus you are writing a thesis for more than a technical person. They need to understand it.





Supervisor’s goals


Can you define and/or elaborate a problem?


Can you problem solve, ie understand, propose a methodology, analyze, and solve the problem 


can you demonstrate your ideas/solution through an implementation?


can you objectively evaluate your own work?


can you communicate ie write and present your work clearly?


can you publish your work, with help?


can you get out in two years, so they can get other students?





Your goals


can you get better quality work after its completed?


will you have a better understanding of the field and the research process?


are you satisfied given the time and cost it took?





The thesis.


Start now! Make good use of 699 and your other courses. The work done there should (hopefully) give you a good idea of where your work is going. Write your literature survey.








Choosing a research project


You must be enthusiastic about it


Solving the problem must be worthy of the degree


It must be doable within two years


There must be someone willing to supervise it.





Writing the thesis


Get other people’s opinion by having them read and discuss your work�	not just your supervisors�	form group (fellow grads, outside grads, family,...)�	everyone should understand your introductory chapter


Remember that your thesis is your first priority. Other departmental duties are secondary. Don’t let it displace your work!


 If you have other computer science interests:�	GOOD: STUDENT DOES THEIR THESIS WORK 1ST AND OTHERs second�	Bad: Student avoids their work to do other things





Contents of thesis


Although every thesis will be different, the following is a guideline of what your thesis should contain.


Abstract-short summary that anyone can understand, should stand on its own, must be clear


Introduction to the problem and the thesis


Statement of the problem and its importance (a scenario may work)


Literature survey and synthesis of all important background and literature in the area �	should relate it to the problem and show its relevance, and how it all fits together


Full description of the methods and solutions to the problem.  Ideally, should be detailed enough to allow knowledgeable people to replicate your work


Discussion that relates your work to other work


Evaluation of the solutions or theories, of claims, of proofs, of algorithms�	should be objective evaluation eg empirical testing, formal analysis, correctnes by construction (because this was the method used to build it). This becomes a guarantee that your work is correct.


Conclusion that summarizes thesis, your contribution, and proposes future work.�


Other things to consider in your thesis


Different theses will differ markedly in the emphasis for the points above and this is appropriate. However, whenever one of the above  parts is missing or sketchy there should be some justification for


this, and the student should be prepared to answer questions about it


in the oral exam. 


It is acceptable for a weakness in one area to be balanced by excellent work in another, but grad students should beware of weaknesses which invalidate other parts. For example, a thesis might contain little justification of the problem and approach taken, with considerable analysis and evaluation, but these might be invalidated by a more careful look at the nature of the problem.  


A thesis might be a comprehensive survey, so there is no design or implementation given. However, the survey should have some point and the conclusions should be evaluated. 


A thesis might comprise a reimplementation of an existing system, in which case most of the thesis will comprise details of the implementation.  However, comprehensive testing should be reported.


All contributions made during your thesis should somehow be presented in it so you can get credit for it e.g., publications and apprenticeship work in related areas.


Thesis as survey. While somewhat discouraged, it can be done. Must be comprehensive, must add significant value, and must be evaluated by showing comprehensiveness.


Thesis as implementation. Must show implementation details, why it differs from others, what it contributes, algorithms, data structures, etc. Code does not a thesis make!


There is no need for originality in a masters thesis. But it is very imporant to clearly delineate the student's contribution to the work from other sources.


Only in exceptional circumstances should an Msc be over 100 pages (excluding appendices).





Pitfalls (Bundy)


Solving the world--goals far too ambitious. Start with a small core, and keep your ambitions around if you have solved the core and you feel you have to do more.


Manna from heaven. Those ideas just wont come! You can: �	ask your supervisor for an idea�	read the literature, especially with a critical eye (its the problems and unexpected resulsts that 	generate ideas!)�	Talk to people about your ideas, and listen to theirs.�	Tackle a simplified version of the problem e.g., as mini-projects.�	Write your ideas down as a working paper, and then rewrite and rewrite...�	Give a talk to a small group, which often forces you to think clearly about them


Computer bum. People will love you if you hack their code, support the system, but you still won’t get your thesis. Games are a special problem.


Yet another language aka not invented here. You have to learn (or write) yet another language. Surely at this point you will be able to reuse tools around. Check the web.


Experiments, with no results (or coding, with no goal). To avoid this, �	talk to people, explaining what your experiment/system might show�	imagine it is finished, and figure out what you would do with it�	try the experiment/system prototype first, and figure out ahead of time how you will analyze the 	results.


Ivory tower. Don’t shut out the world, especially in this rapidly growing field. Keep your readings up, usually through a dedicated time.


Misunderstood genius. Noone understands you, because they just don’t get it or are incompetent. You are either using too much jargon, making things overly complex, or thinking that its simple when it isn’t (remember, you are doing this full time!)


Ambitious paralysis. Have high standards for the final product, and reasonable lower standards for initial attempts.





Goals of producing a thesis. (Bruces essay)


It seems that certain things are necessary in a thesis if these goals


are to be achieved.





The ideal masters thesis should include the following:





* A short introduction summarising the problem and solution presented in thesis.


* A concise statement of the problem/s addressed in the thesis, which clearlyestablishes the importance of the problem/s.


 A short survey of the background and literature directly relevant to thethesis work, with this relevance clearly explained.


* A full description of the solution/s developed in the student's work, withenough details (space permitting) for reconstruction by a reader. This should


include details of any design and implementation.


* A concise discussion which relates the thesis contribution to other similar work.


* Evaluation of the thesis solution/s and claim/s in some independent manner.This might be by empirical testing and/or formal analysis and/or examination of he methodology, whatever makes a strong argument in support of the claims.


* A short conclusion which briefly states the main contribution of the thesis, peferably suitable for informed readers who haven't read the thesis details.


 


Different theses will differ markedly in the emphasis for the points


above and this is appropriate. However, whenever one of the above


parts is missing or sketchy there should be some justification for


this, and the student should be prepared to answer questions about it


in the oral exam. It is acceptable for a weakness in one area to be


balanced by excellent work in another, but grad students should beware


of weaknesses which invalidate other parts. For example, a thesis


might contain little justification of the problem and approach taken,


with considerable analysis and evaluation, but these might be


invalidated by a more careful look at the nature of the problem.  A


thesis might be a comprehensive survey, so there is no design or


implementation given. However, the survey should have some point and


the conclusions should be evaluated. A thesis might comprise a


reimplementation of an existing system, in which case most of the


thesis will comprise details of the implementation.  However,


comprehensive testing should be reported.


 


The following points should be kept in mind when writing the thesis.


 


Only in exceptional circumstances should a thesis be longer than about 100


pages. As examiners time is a scarce resource, there should be an attempt to


make the text reasonably concise. This also encourages crisper writing.


 


ALL contributions made during the time in the Masters program should be


presented in thesis, giving the examiners an opportunity to give credit for


the student's efforts. In particular, publications should be emphasised.


``Apprenticeship'' work required in some areas should be given a few pages


mention, along with a summary of the benefits received.


 


There is no need for originality in a masters thesis. But it is very imporant


to clearly delineate the student's contribution to the work from other sources.


 


======================================================================


 


A PhD should in addition: have originality in some (penetratingly)


well investigated, if narrow, area; the problem analysis, survey and


evaluation should be more comprehensive; there will probably be more


substantial work to report in the body of the thesis, and the thesis


may be longer than the 100 pages mentioned. It should show a competent


researcher capable of taking on a research project by themselves, and


make a contribution to the discipline (these are not requirements of


the masters).


