COMPUTER SCIENCE
Professional Standards of a PhD 


1. General characteristics of PhD in Software Engineering


The main goal of the PhD education in Computer Science is to provide PhD students with comprehensive fundamental knowledge that will stimulate them to launch innovation ideas (concepts, models, paradigms, tools, etc. for solving computational problems) and innovation technologies (including software design and implementation) resulting in better solutions in the area of computing.

2. Common skills


Computer scientists with PhD degree are expected to have attained the following common skills:

· Demonstrate thorough understanding of theories, concepts, principles, models, paradigms related to computer science and software development.

· Build up efficient specifications of a particular computational problem on the basis of the analysis and identification of the specific requirements.

· Make efficient comparative analysis and evaluating tradeoffs among alternative solutions.

· Launch new concept, principle, model, paradigm to solve the particular computational problem.

· Verify the proposed concept, principle, model, paradigm and estimate the efficiency.

· Make efficient implementation, benchmarking and evaluation.

· Suggest new ways to use computers.

· Demonstrate capability of dealing with security issues in computer systems and networks.

3. Specific skills


Upon graduation, the PhD in CS should also possess the following more specific skills to:

· Carry out research in theoretical foundations of information and computation and their implementation and application in computer systems.

· Carry out interdisciplinary research involving physics, chemistry, linguistics, biomolecular applications, drug screening, etc.

· Formulate challenging research projects.

· Prepare project proposals.

· Disseminate knowledge acquired (publish in high quality journals).

· Act as an instructor or assistant at University related to CS.

· Supervise and instruct students in developing projects related to CS.

· Demonstrate good skills in innovation management.


4. Additional skills 


These skills are not concerned with specific computer-related fields of study. Instead, they are meant to satisfy general student interests in computing. They would be acquired throughout the whole course of study. These skills include the following abilities:

· Demonstrate capability of cooperative work as a member of a team and develop efficient organizational skills to be a team leader.

· Keep well informed about current technological trends and innovations and maintain long-term professional growth.

· Make effective presentations to a wide spectrum of audiences.

5. CS curriculum


The proposal for the CS PhD's education is based on the following sources:

· The answers to the questionnaires developed and filled in within the frame of this project;

· The curricula for bachelors [3] and (particularly) for masters [4] in CS developed under the 213871-CP-2-2002-1-BG-Erasmus-TN (ECET) project;

· Other curricula - [7], [8], [9].


The analysis of the abovementioned sources shows, as expected, coherence only to a certain degree. This is due to some differences in the European and USA traditions, to the different levels of graduation treated, to the different aims, to time differences (because even 3-4 years are essential to CS theory and practice development). Whilst taking seriously into account all the quoted sources, however we gave priority to the results obtained trough the questionnaires within this project.


The general structure of the curriculum proposed encompasses the following units:

· 6 courses

· practical experience

· teaching practice

· research activities

· PhD thesis


The overall duration is basically 4 years. In some cases, particularly when the PhD student has no prior practical experience, or the research area is objectively new, or there are other reasons – the duration might be expanded to 5 years.


Courses

a) 1 of the 5 generic common courses;

b) 2 of the 6 main courses must be of more general character and taken by all CS PhD students;

c) the rest of the 3 courses should be determined by the tutor depending on the narrow area where the PhD thesis will be oriented.


Practical experience


The practical experience is obtained within the University and outdoor.

The first type may consist of two exercises. The first one should be a (self-) critical analysis of a Computer Science practical experience of the author – preferably from the real practice or in extreme – from previous student experience. The results have to be presented both through a written report and an oral presentation at a seminar. 


The second one may address a more complicated case in a similar way, or it may alternatively take the form of a critical literature survey. The second type of experience includes part-time work with local software houses, participation in development groups of real projects or with industrial partners of the University.


Teaching practice


It may include exercising as teaching assistant for one or two disciplines, assigned by the tutor. It may also include the tutoring of a master thesis (if permitted by the rules).


Research activities and PhD thesis


By definition the PhD thesis is required to be the result of research activities. Besides, it is recommendable that the PhD students work as a part of a research group in order to obtain the knowledge, habits and skill for doing research. The PhD student is encouraged to visit faculty and project web pages, read papers, and contact faculty and current students affiliated with projects of potential interest. Research projects, while focused on practical engineering challenges, take a scientific approach. Hence, the student will have the opportunity to identify research hypotheses, do experiments possibly involving some engineering and interaction, data collection and feedback.
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