CPSC 699 — Research Methodology in Computer Science


Course Information Sheet





Instructor


Prof. Saul Greenberg   


Email: saul  or  saul@cpsc.ucalgary.ca  


Where: Rm MS 616, 220-6087


	¥ If the door is open but I am not around, check the human-computer interaction lab MS 671.


Office Hours: I will be available:


	¥ usually before and after class


	¥ by appointment, arranged via email or telephone


	¥ on a drop-in basis most times (but no guarantees on this one)!


Class schedule


Orientation Week�
Sept 6, 7, 8�
9:30-11:45 & 1:30-4:15 (4:00 on Wednesday)�
�
�
�
�
�
Remainder of term �
All Fridays�
10:00-11:15 (normal class time)�
�
�
Wednesdays�
  9:30-10:45   (occassional class time) and by request for presentation, practice, comments on writing...�
�
Calendar Description


An introduction to and survey of research areas and methods in Computer Science. Professional skills in computer science research such as reviewing, critical evaluation, and the preparation of research proposals.


Course Goals


The aim of the course is to help you: 


a) choose a thesis research area; and 


b) quickly and effectively begin your thesis proposal, your background literature review, your research, and your writing.  


In addition the course will help you develop the skills you need, including those for planning, writing, presenting, and evaluating your own thesis research, as well as evaluating other work.


What is the goal of a Masters, or Doctorate? I believe it is for you to become a senior technical professional (Masters), or researcher (Doctorate). The department’s goal is to guide and train you through this process. More tangibly, your goal is to produce a defendable thesis, and to make your examiners comfortable in ÒpassingÓ you and your work, by showing you can competently and critically research a problem's state of the art, and create some kind of solution that you can evaluate and document (Masters). A Doctorate requires a significant original contribution to the knowledge in the research area, with ÒpenetratingÓ insight into the problem.  


There is one goal that you can start on right now—take responsibility for your thesis research and writing. This doesn't mean you do everything by yourself (quite the contrary; see ÒSupervisor involvementÓ below), but in the end the thesis ÒbuckÓ stops with you. You have to defend it in the oral exam; it is your name on the thesis as the author; and you will have to live with the completed work. As part of this, It is up to you to choose a supervisor that best suits you, a thesis topic that suits you both, and work methods that produce the best thesis you can do in the time.


In the course we will emphasize the goals and purposes of postgraduate research, and show you some research methods for achieving them. The research content, however, is entirely up to you and your supervisor. The only thing I insist on is that you produce work of high quality. 


Pre-course preparation


If you are able to before the session starts, it will be worthwhile thinking about possible research topics, by reading background articles, and by contacting potential supervisors (by phone, letter, email, fax, ...). You will see below that the first research plan is due shortly after the course begins, and requires some progress towards choosing the topic. 


Supervisor involvement


Your interaction with your supervisor is an important part of your work, and this course will try to involve her or him as much as possible. You are expected to consult your supervisor about all the work you do in the course. It is important to work closely with your supervisor in choosing your research topic, and also to seek their comments on any draft documents you write.


One aspect of your training is to improve your writing ability and this is best achieved by individual feedback on what you write. While the work you hand in should be your own, you are expected to seek comments on drafts, to improve the final product. To encourage this, two copies of a draft of each written assignment will be due one week or so before the final deadline; one each for me and your supervisor to comment on.  Your supervisor will be invited to participate on the marking of your work, and can take responsibility for up to 50% of the grade for presentations and written work, if he or she wishes.


In the course I will often give my own opinions about your work. You may find these different from those of your  supervisors. This is not a problem, as it is up to you to weigh all the suggestions you receive, even contradictary ones, and use it to produce your best work.


Course plan


The course will start with a concentrated orientation during the first week of the Fall session. Over the remaining time there will generally be one session a week. The other weekly course time will be used for a few classes when you are giving presentations, and will be available on request as a kind of tutorial, for example if a class member/s would like comments on a presentation rehearsal or some written work. A tentative timetable is attached.  


The goal of the orientation week is to familiarize you with the department, especially the graduate research activities, so that you are in a better position to go about choosing a suitable research topic. The goal for the remainder of the term is to launch your thesis research.  


Assessment


There will be three research plans, one survey and one presentation due during the course.  Part of your grade will be for participation, including spontaneous, prepared, and assigned ÒdiscussantÓ contributions. The assignments are suitable both for students who haven't yet chosen a topic as well as those who have; try to be as focused as you are able at each stage.


Plan One: Starting point (10%) The goals of the first research plan are to start you thinking about topics right away, get you reading about the basic material in the areas, and begin the process of laying out possible thesis topics.  It is due shortly after the course starts, and should contain: 


1. A statement of your current progress toward: 


	- choosing a thesis topic (including a list if you have one), 


	- carrying out your research work, and 


	- writing the thesis 


2. A plan for how you propose to complete the research and thesis (including milestones, activities and deadlines)


3. A short list of the fundamental reading material for the general research areas


4. A short summary of the relevant department research (gleaned from the presentations during the first week)


Some students will have chosen a topic and started working on it, while others will have little idea of what to do and so won't have started. In either case, a plan should be useful. Remember a plan is not a contract, but rather a statement of your intentions, an aid to organizing your work, and helps give an early warning if your intentions do not match reality. It is important that you don't choose a thesis topic prematurely, but equally important that you don't delay unnecessarily.


Plan Two: Short list of topics (10%) The goal here is for you to describe your short-list of topics in enough detail so that you can decide which is most appropriate for your final choice. You should put considerable thought into these topics, including some background reading. This is due towards mid-session and should contain:


1. A short summary of each topic including what you think the state of the art is and what work you might do in this area for a thesis


2. A revised plan for comleting the research and thesis, based upon the most likely topic (including milestones, activities and deadlines) 


3. A list of the relevant resources available for conducting your research (including equipment, software, expertise, ...)


Plan Three: Research proposal (20%) The goal of plan three is to produce a real proposal that sets up your research program, so you can complete the related reading and start the research over the Winter, complete the work in the Summer, and write it up shortly afterwards. This plan is due at the end of the session. The other course work will lead up to this final document. It should include:


1. A short introduction stating the topic and the general importance of the proposed research


2. A concise survey of the relevant work in the area, including the relationship to the proposed research


3. A statement and brief analysis of the problem/s to be investigated


4. A description of the proposed work, including a statement of progress so far.


5. References


6. A thesis outline and schedule for completion


This document should be about 4000 words in length.


Literature survey (20%)  The goal of the survey is to bring you up to speed on the literature study for your thesis work, and provide an initial draft of a thesis survey chapter. You will write a survey of relevant literature in the area of your research (if you aren't entirely sure of the area then choose one or a group of the potential topics from plan two; writing the survey should help you make the decision). It should present a coherent framework for other work that is relevant to your own. The survey is not intended to be a full literature survey of the broad area, but should be a mini--survey that shows you understand the important issues relevant to your topic.


You should make use of the knowledge and library of your supervisor, as well as the university librarians and their library facilities on CD--ROM, electronic search, abstracts, Science Citation index, internet library access, the Carl Uncover service (for browsing), and so on. Ask your supervisor and other graduate students for suggestions of what to start reading; the reference sections of key papers are also good sources. An appendix to your survey should briefly mention the facilities you used, so that the completeness of your survey is clear.  


This document should be roughly 4000 words in length, excluding the bibliography, and extracts may be used to form part of the research proposal. You should start work on this at the beginning of the session. 


Presentation of research ideas (20%) The goal of doing a presentation is to expose your ideas in public, to help your thinking about them, to improve them from audience feedback, and to give you a feeling for what it is like to present your work to a group (as you do in the final thesis oral).  The format is a half-hour presentation (25 minutes plus discussion) of your proposed research ideas, made later during the course so there is opportunity to incorporate comments into your final proposal.  Practicing your presentation skills will prepare you for your oral thesis defence, which is normally begun with a 15 minute presentation. 


The class will have a chance to constructively discuss student presentations and I will also make some suggestions, not to criticise individual presenters but to help all class members to develop and improve their own presentation style.


Participation (20%) The course lectures include material that is not assessed, but is it important that you attend and participate, to help each other out by giving constructive comments, to start building professional relationships with fellow students so you have colleagues you can discuss your work with, and sometimes others' research work will trigger ideas in your own area. 


Students will be assigned as discussants for each presentation (after the orientation week), which will contribute to this grade. Your critical comments, questions, and other forms of participation will also contribute to this grade. 


Marking: Your work will be marked using the university letter grading system, plus additional grades of D-- (worth 0.7; hopefully not used!), and A+ (worth 4.3). For the final grade, grade points for each component will be combined to give a final grade point, and that rounded up or down to the nearest university letter grade (ie you need to average a grade point of at least 3.5 to get an A- and 3.85 to get an A). Please remember that anything less than a B- is a fail at the graduate level!





Assignment schedule (tentative)





Month�
Day�
Due (at 4 pm)�
�
September�
22�
Plan 1 draft�
�
�
29�
Plan 1�
�
October�
9�
Thanksgiving�
�
�
20�
Plan 2 draft�
�
�
27�
Plan 2�
�
November�
10�
Literature survey draft�
�
�
13-14�
Reading days�
�
�
17�
Literature survey�
�
�
Ñ�
Student presentations begin�
�
December�
1�
Plan 3 (Research proposal) draft�
�
�
8�
Plan 3 (Research proposal)�
�
�
�
Lectures end�
�



�
Background Information


Computing system


¥ Graduate students: Shared disk space area. Also use the newsgroup cpsc.help and Web pages


¥ On-line help: help, man & xman, emacs help facility, email to software, phone hardware staff


¥ Resstaff account: Various help and tutorials.


¥ Document production: emacs, latex, bibtex, detex, dvips, (i)spell, lpr, idraw, psfig, xdvi, ghostview, wwb, gnuplot, maple, webster. (See also the local latex guides). Some Macintosh and PC word processors available.


¥ Mail: mail, elm, mh, xmh, exmh, emacs mh-e mode


¥ Communications: nslookup, ftp, telnet, kermit, rz, sz


¥ Internet: mosaic, gopher, archie, wais and xwais, net news (rn & emacs gnus)


¥ Library: telnet library (terminal type 0C)


Departmental Office


¥ Latex guides, along with a variety of other documentation and manuals


¥ Shared office supplies and equipment, photocopying (but you may be charged for these)


Computer Science Graduate Student Association (CSGSA)


¥ A departmental organization for you and your fellow graduate students. Good for getting through to the beaurocratic level of the department (which is sometimes needed) and for pooling resources


Computer Science Undergraduate Society (CSUS)


¥ The undergrads often run workshops and have excellent handouts, including introductory courses on Unix and the X window system (these are early in the session).


Sources for readings and references


The library provides many useful resources for literature research, including:


¥ ACM Guide to the Computer Literature


¥ Computer Abstracts


¥ Computing Reviews


¥ Current Contents


¥ Science Citation Index (includes index of terms, and citations)


¥ CD--ROM search service (you can do this yourself)


¥ telnet to uncover.carl.org}


¥ telnet/gopher/mosaic to libraries and information repositories etc


¥ Online search service (you should get a library expert to help do this; it is worth doing once you know about the keywords in the area) 


These books are excellent ones to help you with your thesis writting.


Strunk, William Jr. and White, E.B. ÒThe Elements of StyleÓ (Third Edition) Macmillan, 1979. Available in the Library. An excellent, commonly used little book on writing.  Worth reading cover to cover, perhaps buying. 85 (small) pages.


Fowler, H.W. ÒModern English UsageÓ Oxford, 1968. Available in the library.  Comprehensive reference.


University of Chicago Press ÒThe Chicago Manual of StyleÓ (13th edition), 1982. Available in the library. A reference for style.


Northey, M. ÒMaking Sense: a student's guide to research, writing, and styleÓ (3rd edition). Oxford, 1993. An earlier edition is available in the library and with any luck the latest edition will be there soon/now. A reference for effective writing in academic work.


Campbell,W.G. and Ballou,S.V. ÒForm and Style: theses, reports, term papersÓ (6th edition) Houghton Mifflin, 1982. Available in the library. Emphasis on form. Some material on theses. There is more material in the same section of the library reference collection on 2LB.


Roget's thesaurus of synonyms and antonyms. There are various versions available in the library. A good source of ideas for important words in something you write. On-line thesauruses are surprisingly useful.


Witten, I.H. Teaching professional skills for the computer science researcher. Research Report No.~91/455/39. Department of Computer Science, University of Calgary. December 1991. Some information and a more extensive bibliography relating to an earlier version of this course. Available at the department office.


IEEE Transactions on Professional Communication. Available in the library. A source of new ideas and discussions about written and oral communication. Some of the articles are flaky, some have good ideas.











