Computer Engineering
Professional Standards of a PhD 


1. General characteristics of PhD in Computer Engineering


Computer engineering is concerned with the design and construction of computers and computer-based systems. It involves the study of hardware, software, communications, and the interaction among them. Its curriculum focuses on the theories, principles, and practices of traditional electrical engineering and mathematics and applies them to the problems of designing computers and computer-based devices.
An PhD in Computer Engineering (CE) needs to be able to carry out – individually, as a member of a team, or as a leader of a team – analysis, design, development and maintenance of a high computer products; to perform manufacturing, technological, company and service activities; to do research and teaching at University level in the CE field of computing in view of their application wherever it is necessary, reasonable and useful. 
A PhD should be able to design appropriate solutions in one or more application domains using computer engineering approaches that integrate ethical, social, legal, and economic concerns.

2. Common skills


Upon graduation, the PhD in CE should have the following common skills to:

· writing embedded software for real-time microcontrollers;

· designing VLSI chips; 

· working with analog sensors;
· designing mixed signal circuit boards;
· designing operating systems.

3. Specific skills


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

· lead and/or carry out the design of individual microprocessors, personal computers, supercomputers and circuit design;
· develop, adapt and integrate computer systems into other kinds of systems;

· do research in multiple areas of CE both independently or as head/member of a research staff;

· act as an instructor or teaching assistant at University level in the field of CE;

· demonstrate a sound understanding of the main areas of the body of knowledge and the theory of CE, with an ability to exercise critical judgment across a range of issues.


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 the ability to work as an individual with minimum guidance and as a leader and as a member of a software team;

· follow appropriate practices within a professional, legal and ethical framework;

· identify mechanisms for continuing professional development and life-long learning;

· understand a wide range of applications based upon the body of knowledge.


5. CE curriculum


The proposal for the CE 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 CE developed under the 213871-CP-2-2002-1-BG-Erasmus-TN (ECET) project;

· Other curricula - [7]÷[14].

PhD program requires a specialized study in a narrow field. For that reason, we leave the selection of courses to the student and his/her supervisor. But it should be compulsory at least 6-8 courses to be taken, plus attending a seminar course and making one presentation during that course.

Computer Engineering is a broad discipline. We find it useful to create Sub-Discipline Headings to sub divide the research areas and then identify taught courses at PhD level which come under these Sub-Discipline Headings. We suppose that sub-discipline topics may appear under many general headings, for example evolutionary computation is used in many subjects from traffic flow, to control systems, to VLSI path optimization.

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

· 6 courses
· seminar course
· 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 4 main courses must be of more general character and taken by all SE 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 engineering 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 computer company, 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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