Ph.D. Degree Requirements
Computer Engineering and Science
1.
REGULATIONS BY HIGHER AUTHORITY 

Regulations by higher authority are the Academic Regulations of the School of Graduate Studies, which are applicable to all advanced degree students. (See the current University Bulletin). For engineering degree candidates, the Specific Requirements for the Ph.D. Degree of the Graduate Program in Engineering are also applicable.
2.
Ph.D. REQUIREMENTS 

Each student must satisfy the following requirements:

Proposal Defense

Comprehensive Ph.D. Exam

Mathematics Competence

Breadth and Science Requirement

Dissertation and Dissertation defense
All programs must contain at least 36 hours of courses past the B.S. of which no more than 9 hours can be 300 level courses. Two of the courses must be in a basic science or Mathematics. A minimum of 12 hours must be in courses outside the student's thesis area. A student must have attained a minimum 3.25 grade point average (GPA) at the time of won. The minimum GPA applies to ail courses on the student's Program of Study that carry quality points.
Students should consult their faculty advisors in order to ensure that the balance of their Ph.D. course work constitutes a coherent program of study.
3.
ADMISSION 

Students are recommended to the Dean of Graduate Studies for admission to the graduate program by the standing Graduate Admissions and TA Awards Committee of the Department. The normal requirements are a Bachelor's degree in Computer and Information Sciences, or in Computer Engineering, and for those whose native language is not English. submitting the result of the Test of English as a Foreign Language (TOEFL).
Graduate students shall be admitted to the Ph.D. program by the Graduate Studies Committee of the Department. The normal requirements for admission to the Ph.D. program are a Plan A Master's degree or equivalent in computer engineering or science (or equivalent) and fluency in written and spoken English. Outstanding students may be admitted directly to the Ph.D. program after the bachelor's degree.
Admission to the Ph.D. candidacy is not automatic upon completion of a Master's degree in the Department.
4.
ADMISSION TO CANDIDACY 

Formal admission to Ph.D. candidacy occurs after the student has passed the proposal defence and the comprehensive Ph.D. exam and the plan of study has been submitted to the Dean.
The following time limitations will apply: 

*
For students admitted to the Ph.D. program with an M.S. degree or equivalent, the decision to admit to candidacy must occur prior to the beginning of the fifth semester in the Ph.D. program. 

*
For students admitted to the Ph.D. program with only the B.S. degree, the decision to admit to candidacy must occur prior to the beginning of the seventh semester in the Ph.D. program. 

Students should submit documentation, approved by the advisor, to the Chairman of the Graduate Studies Committee to be admitted to candidacy.
Students who have failed to complete the conditions above within the time limit will be separated from the Ph.D. program in this department. Separation may also occur in the event of failure of the student to maintain a satisfactory GPA A student who has been separated may not undertake further study for credit toward the doctoral degree within the same Department (or supervising unit) by which they have been rejected With the approval of both the Department concerned and the Dean of Graduate Studies, such student may. Complete a master's degree, may register as a non?degree student. or seek admission to the graduate program of another department.
5.
REGISTRATION 

Graduate students at each registration shall enter or update personal and academic information on the Graduate Student Information Forth (available in the Department office.) Otherwise, no faculty advisor shall approve registration documents for any term? The total cumulative information shall be available on request to faculty members and the student only.
6.
FINANCIAL AID 

Only a few graduate students are awarded financial aid upon admission to the Department, but many more are offered research assistantships after beginning research with their advisor. Those not granted financial aid on admission may apply for aid at any time after first registration. These applications are awarded based on performance and availability of support. Students receiving financial aid must register for as many courses as necessary to maintain full?time status.
7.
FACULTY ADVISORS AND PROGRAMS OF STUDY 

Upon arrival each graduate student is assigned a faculty academic advisor to assist in planning a program. Each student shall. in consultation with the academic advisor, file a Program of Study with the CES department Graduate Studies Committee before the close of his/her second semester of instruction. Immediately after the end of the second semester of study, a Ph.D. student must obtain a research advisor who may be different from his/her initial advisor. In no event should a student enter the fourth semester of study without having selected an advisor.
If the student is pursuing the Ph.D. degree without acquiring the M.S. degree, the program of study should be accompanied by a petition to the Dean of Engineering to waive the requirement of the M.S. degree. All required courses taken at the University beyond the B.S. degree should be shown on the program of study with the grade if completed. If the requirements are to be fulfilled in other than the standard ways described above, a memorandum requesting approval should be attached to the program of study.
In any event, the program of study must be submitted within one semester after passing the comprehensive examination.
8.
Ph.D. PROGRAM OF STUDY 

The relevant section of the rules for the school of engineering follow. "Minimal requirements in addition to the university requirements are: 

1.
The minimum course requirement beyond the B.S. level is two years of courses taken for credit, at least 18 hours of which must be taken at Case Western Reserve University. The following courses taken for credit will be acceptable for a Ph.D. program of study: 

1.
All 400?, 500?, and 600?level courses, 

2.
Those 300?level courses approved by the student's department up to a maximum of three beyond the B.S. or a maximum of one beyond the M.S., and 

3.
Approved graduate?level courses taken at other institutions 
2.
A minimum depth in basic science equivalent to six semester hours (for credit) is required. This requirement may be satisfied by courses that have been previously approved by the faculty of the department in which the student is enrolled. 

3.
The requirement for breadth is normally satisfied by a minimum of 12 semester hours of courses (for credit) outside the student's major area of concentration as defined by the student's department and does not include courses taken to fulfill the basic science requirement. 

4.
The minimum requirement for research is satisfied by at least eighteen hours of thesis (701) credits. 

5.
A cumulative quality?point average of 3.0 or above in all courses taken for credit as a graduate student at Case Western Reserve University (excluding grades in thesis research and grades of R) is required for the award of the doctor's degree. 
The faculty of the CES department no longer have officially designated Research Tracks for Ph.D. study and research, but offer several suggested courses of study in Appendix I for use as a guide to Ph.D. programs that satisfy the department and School of Engineering regulations.
Normally a student is expected to have at least 4 courses (depth) in his/her dissertation subject area. Breadth courses are generally those courses that are outside the dissertation subject area The fundamental courses of the Department may overlap breadth courses. However, the fundamental courses cannot be counted for the depth courses of program of study. The Mathematics courses taken to satisfy the Math requirement may also be counted as Science courses. 

9.
COMPREHENSIVE Ph.D. EXAMINATION 

Each student applying for candidacy must take and pass all parts of a comprehensive written examination covering the material in the three areas listed below.

Analysis of Algorithms (CMPS 454)

Operating Systems (ECMP 423) or Computer Architecture (ECMP 420)

Depth Area selected by the student and his/her advisor.

Students attempting the Ph.D. in Computer Engineering must include the areas of Computer Architecture (ECMP 420) and Analysis of Algorithms (CMPS 454) in the categories to be passed in the written examination.
The syllabi of the courses in parentheses define the material to be covered by the areas listed above. For each part of the exam there will be a syllabus and a list of references (with section numbers and page numbers ) provided which will specify the scope of the exam.
If a student fails all parts of the examination, the entire exam must be taken again. If a student fails one or two parts, the faculty may elect to give another exam to the student in just the areas failed The faculty may choose to have the student's committee hold an oral exam for the student in the areas failed.
Applicants for the Ph.D. in Computing and Information Science may skip the fundamentals courses if they pass the relevant section on the qualifying exam. Students electing this method must still fulfill the overall number of courses requirement as specified in the School of Engineering rules.
10.
MATHEMATICS COMPETENCE 

The student must successfully demonstrate a knowledge and breadth of mathematics by passing two graduate level courses in mathematics from CWRU with a grade of B or better. (One of the courses may be taken from another institution, but must be approved by the Graduate Studies Committee of the ECES Department to satisfy the math requirement.)
The Mathematics courses used to satisfy this requirement must be approved by the student’s Ph.D. Committee.
11.
PROPOSAL 

In consultation with his/her advisor, the student must work in a research area and produce a research proposal in that area. The student must submit this proposal to a committee of at least four faculty members who are members of his/her advisory committee. The student’s advisor chairs this committee. The proposal document will be reviewed by the committee for acceptability on the basis of originality, content and presentation. The student may be asked to submit a revised proposal for consideration by the committee.
The student must pass an oral examination on the proposal before his/her advisory committee. The objectives of this examination are a) to assess the knowledge of the student in this area, b) the student’s capacity to conduct original work, c) the student’s presentation and communication skills in an open forum. There will be at most two chances to pass the Proposal Examination.
12.
DISSERTATION 

A Ph.D. student must complete his/her work, write a dissertation and defend it in an open forum in accord with the General University Requirements. Moreover, a student is required to present his/her work in a departmental seminar about three to six months prior to his/her dissertation defense. A copy of each Ph.D. thesis written for the Department shall be deposited in the program library. Note that this copy is in addition to any required by University regulations.
13.
TEACHING APPRENTICESHIP 

Each Ph.D. student must spend two semesters performing the duties of a teaching assistant, either grading papers for a course or handling a recitation section.
14.
COURSE TRACKS FOR GRADUATE (Ph.D.) STUDY 


Depth Courses: 

ECES 485 (VLSI System Design) 

ECES 486 (Design Automation) 

ECES 424 (Advanced Computer Architecture) 

EEAP 482 (Multiprocessing and Special Architectures) 

ECES 317 (VLSI Laboratory) 

ECES 501 (Seminar) 

Breadth Courses: 

ECES 432 (Compiler Construction) 

EEAP 454 (Digital Communications) 

ESYS 401 (Digital Signal Processing) 

ECES 425 (Computer Networks) 

EEAP 454 (Digital Communications) 

ESYS 401 (Digital Signal Processing) 

Basic Science Courses: 

MATH 413 (Graph Theory) 

MATH 495 (Combinatorics) 

Depth Courses: 

ECES 431 (Software Engineering) (Required) 

Two of the following three courses: 

ECES 411 (Logic Programming) 

ECES 432 (Compiler Construction) 

ECES 433 (Database Systems) 
Breadth Courses: Depend upon the student’s advisor or track committee 

Recommended Science Courses: 

STAT 385 or equivalent (Required) 

One of the following courses: 

MATH 495 (Combinatorics) 

MATH 413 (Graph Theory) 

MATH 406 (Model Theory) 



Depth Courses: 

ECES 433 (Database Systems) 

ECES 571 (Advanced Database Systems) 

Breadth Courses: 

ECES 425 (Computer Networks) 

ECES 431 (Software Engineering) 

ECES 432 (Compiler Construction) 

ECES 466 (Computer Graphics) 

ECES 491 (Intelligent Systems I) 

ECES 443 (Automata Theory and Formal Lang.) 

EEAP 431 (Image Processing) 

ECES 411 (Logic Programming) 

Other breadth courses approved by petition to the track committee. 

Depth Courses: 

ECES 411 (Logic Programming) 

ECES 478 (Computational Neuroscience) 

ECES 484 (Adaptive Pattern Recognition and Neural Networks) 

ECES 491 (Intelligent Systems I—required) 

ECES 591 (Intelligent Systems II—required) 

EEAP 485 (Use of Neurocomputing) 

EEAP 489 (Robotics I) 

EEAP 531 (Computer Vision) 

Breadth Courses: 

ECES 431 (Software Engineering) 

ECES 433 (Databases) 

ECES 479 (Seminar on Computational Neuroscience) 

Basic Science: 

MATH 406 (Model Theory) 

BIOL 473 (Introduction to Neurobiology) 



